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Abstract

The low-temperature dehydration of bioethanol-to-ethylene is of great interest to reduce energy
consumption and achieve high product purities in the biorefinery and olefin industry. Thermo-kinetic
constraints, however, lead to low ethylene selectivity at low temperature. In this work, we integrate a
new approach that combines a hierarchical acid H-form ZSM-5 (HZSM-5) with systematic catalytic
testing to study how the physicochemical modification of surface and intermediate catalytic species
affect the ethanol-to-ethylene route at 225 °C. Four HZSM-5 zeolites were treated with OH species
under basic conditions (OH") or solely with H,O. Kinetic evidence coupled to 2’Al-Nuclear magnetic
resonance, NH;-Temperature-Programmed Desorption and N, adsorption, as well as Density-functional
theory calculations, correlate the ethylene selectivity to the apparition of new extra-framework Al(V)
and Al(VI) species, acting as Lewis acid-sites. The adopted approach allows to experimentally unveil
the cooperative effect between Bronsted- and Lewis-acid sites that seem to play a key role in ethylene
formation from ethanol at low-temperature via: i) a primary route via ethanol dimerization on
neighboring Bronsted-acid sites to diethylether, which is subsequently cracked on Lewis-acid sites to
ethylene; ii) a secondary route via the direct ethanol dehydration on Bronsted-acid sites. Theoretical
calculations support the proposed catalytic cycle. These new insights shed light on the mechanism of
ethanol-to-ethylene at low temperature, and on how the precise control over the strength of acid-sites
and their population in HZSM-5 affects catalysis. This work progresses towards more active and stable
catalysts, advancing into more mature low-temperature technologies for the dehydration of bioethanol

into sustainable ethylene.

Key words: Low-temperature bioethanol dehydration, HZSM-5 modification, water effect, acid-sites

contribution, ethylene formation pathways.
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1. Introduction

In light of the current environmental issues, there are increasing interests in transforming the excess bio-
ethanol (ET) into value-added chemicals.!? The world production of ET is expected to expand from 125
to 138 Metric million ton until 2026.° In an effort to reduce CO, emissions, the upscaling of ET
conversion processes into valuable products such as bio-ethylene (ETY), bio-diethyl-ether (DEE), bio-
acetaldehyde or bio-hydrogen can substantially enhance the environmental benefits. Among these
compounds, ETY disposes of broad industrial uses as precursor for ethylene oxide, polyethylene or
polyvinylchloride production.* This turns the low-temperature bioethanol-to-ethylene route as an
environmentally-friendly process at low energetic cost, most importantly because it avoids C—C bond
cracking into CO,. Given the endothermic nature of the direct ET-to-ETY route (Eq. 1), the challenge
at low temperature is to find new catalytic routes into ETY converting the intermediates arising from
the exothermic reactions (i.e. DEE; Eq. 2). This suggests that catalytic proposals at low temperature will
require new intermediate pathways beyond an optimal balance between the rate of the endo- and

exothermic reactions described in Eqgs. 1-4.

CH3CH,0H&CH, = CH, + H,0 AHyog = +44.9 K]/mol (1)
2CH3CH,0He (CH3CH,)20 + H,0 AHyosx = —25.0K]/mol  (2)
CH3CH,0H&CH;3CHO + H,0 AHog = +68.7 K]/mol  (3)
CH3CH,0HoCH, + CO + Hy AHpogk = +49.0 K]/mol  (4)

Reported acid- or metal-based catalysts led to significant amounts of DEE at <250 °C, while the
endothermic ETY production predominates at 300-500 °C. Dehydrogenation reactions into acetaldehyde
(Eq. 3) also occur above 500 °C, while thermal decomposition or cracking of ET occurs at higher
temperature to produce biogas or syngas mixtures (Eq. 4) 3°® ETY selectivity can be controlled via
adequate catalyst surface features, reaction temperature, reactant space-velocity or H,O co-feeding. Few
works achieved marked ETY selectivities below 225 °C, which is more interesting from energetic and
environmental perspectives.” Such mild conditions limit ET degradation into coke or aromatics
formation, as it occurs for acid-catalysts such as HZSM-5 under temperatures around 350 °C'%!!, These
latter conditions block catalyst micropores, turning their broad use unfeasible. It is thus important to
understand how to minimize the formation of coke and heavy compounds via new routes and provide

new insights on how to maximize ETY rates from ET dehydration at low temperature.

Various solid catalysts such as transition metal oxides '>!3, heteropoly-acids '*!1°, zeolites'®!7 and
functionalized mesoporous silicas'®'® were reported for ET conversion. Suitable surface acidity and
geometry are essential to promote ETY formation. y-Al,O; with remarkable Lewis acidity was

extensively studied 7'° and commercialized as the SynDol® process above 500 °C’. Its broad thermal
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stability and life cycle, however, remain a veritable challenge. Several improvements were explored for
v-Al,O; by incorporating Fe oxides, SiO, or MgO'42%21, Silico-alumino-phosphates (SAPOs) exhibited
promising conversion and selectivity to light olefins (99.3% and 98.4%, respectively) at 450 °C, but
acid sites still suffer from rapid deactivation'31>-2°, Mesoporous containers with acid-functions (i.e. Al-
SBA-15, AI-MCM-41) are catalytically more active.?>? The expensive organic templating synthesis,
however, limits their broad industrial application. In turn, zeolites such as Beta, Y, Mordenite, Mobil
Five (MFI) show promising ET-to-ETY yields.!%?428 The modification of MFI-type zeolites with noble
metals (Ru, Rh, Pd, Pt, etc.!), transitions metals (Co, Ni, Cu, Fe, etc. 102%30) rare-earth (Ce, La, etc.
2131.32) or non-metals (P, Ga, etc.!%162129) significantly enhances ETY yields thanks to an increase in
weak acidity. These catalysts, however, lead to fast deactivation rates. Among these zeolites, HZSM-5
zeolites possess well-arranged 3D structure with attractive physiochemical properties such as high
surface area, diffusivity, tunable acidity and good hydrothermal stability?>. Many mechanistic and
kinetic studies attempted to elucidate their catalytic behavior for ethanol dehydration to ethylene.?833-37
At temperatures slightly higher than 260 °C, HZSM-5 usually exhibits ETY selectivity and nearly
complete ET conversion. However, such temperatures and narrow micropores (~ 0.5 nm) facilitate pore-
blocking.!8-28:36 Several strategies are chosen to enhance ETY selectivity at low temperature: bottom-up
synthesis (i.e. nanomaterials preparation, soft/hard templating '7-*®) and top-down modification (i.e. post-
treatment dealumination or desilication, !?83°42) which involve the formation of larger mesopores in
ZSM-5 and a better control of their acid-site nature, strength and population. ZSM-5 nanosheets exhibit
unique Bronsted acid-sites (BAS) over high external surfaces, which favor direct ETY formation.3?
However, the acid ZSM-5 channels favor DEE formation.’® ZSM-5 channels at < 100 nm greatly
improved coke-resistance, featuring stable ETY selectivity at complete ET conversion.!” A
dealumination treatment by steam can selectively remove Al from the MFI-framework or transform
AI(IV) in AI(VI), which allows controlling the strength/amount of Lewis acid sites (LAS) with respect
to BAS.284042 However, it usually modifies the MFI-structure, particularly in Al-poor HZSM-5
structures, making them vulnerable under hydrothermal conditions (i.e. ethanol/H,O mixtures). In turn,
a desilication treatment in ZSM-5 offers better control of enhanced mesopore formation and increase of
weak acidity, improving the ET to ETY pathway without damaging the MFI-framework.!!**4? The
hierarchization positively impacts the interconnectivity in HZSM-5, improving the internal diffusion of
reactant/products through additional meso-channels. Even when works on HZSM-5 zeolites bring
acceptable improvements on ETY selectivity and ET conversion and catalytic stability at low
temperature (< 250°C), a deeper understanding of these phenomena is still unclear. For example, the
reported modifications are usually carried out in aqueous media.** There is, however, no consensus on
how the water affects the surface characteristics of zeolites.’”*4To the best of our knowledge, a
systematic study on the role of water as a function of ZSM-5 acidity is still not reported for the low-

temperature ET-to-ETY route. Thus, these synthetic strategies are to be accompanied by a balanced
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strength and density of acid sites, as well as the elucidation of the role of water and of reaction

temperature in catalysis.

The present study integrates a new approach that combines the modification of acid MFI zeolites with
systematic kinetic analyses to provide new mechanistic insights on the ET-to-ETY route at 225 °C. We
report how controlling the surface physiochemical properties of hierarchical HZSM-5 via OH-treatment
and catalytic intermediates affects the ET-to-ETY catalysis under flow. While the usual zeolite
modifications follow NaOH treatments to achieve different desilication degree, here we observe that
marked catalytic consequences can also be achieved solely by treating with water, leading to the
modification of AI** environment. These modifications aim to unveil and modulate the contribution of
OH content (as in water or in NaOH) on the number and strength of acid sites. The effect and role of
such parameters at low temperature is scarce, especially as the origin of ETY yield enhancement is not
clear’2. In an attempt to understand the effect of water during the alkaline treatment, we have also water-
treated parent HZSM-5 under ex-situ liquid- or in-situ vapor-phase. Systematic analyses by NH;-TPD
(Temperature-Programmed Desorption), N, sorption and ?’Al-NMR (Nuclear magnetic resonance)
spectra correlate ETY to the apparition of new extra-framework (EF) penta-coordinated Al(V) species
emerging from water treatment. The obtained insights aim to propose new catalytic pathways into ETY
that explain the role of water in ethanol dehydration or as co-fed, as it occurs in industrial bioethanol
streams containing nearly 5% water.'>#” Such insights propose a concerted Lewis- and Bronsted-acid
catalytic contribution at low-temperature. This way, this work aims to open new perspectives to progress

into the design of low-temperature dehydration of bioethanol into ethylene.
2. Experimental procedures
2.1 Reactants and starting zeolite materials

Four types of NH -form ZSM-5 zeolites (with Si0,/Al,03; commercial molar ratio of 23, 50, 80, 280)
were purchased from Zeolyst. The solids were transformed into H-form ZSM-5 by calcination under
synthetic air with a ramp of 1 °C/min up to 550 °C for 5 h. These chemicals are used: sodium hydroxide
(NaOH, 99%) from Merck, ammonium nitrate (NH;NO3, 98.9%) from Acros Organics, NHi/He (5%)
and N; (99.9%) from Air Liquide, ethanol (C,HsOH, 99.8%) from PanReac, and in-house deionized

water.
2.2 Zeolites modification

The alkaline treatment of all H-form ZSM-5 zeolites was performed in an aqueous solution using NaOH
solutions with two different concentrations (0.1 M, 1.0 M), two distinct temperatures (65 °C, 85 °C) and
two treatment times (30 min, 60 min). In a typical experiment, about 3 g of sample was vigorously stirred
in the target NaOH solution at a given concentration, temperature and time. Subsequently, the alkaline
solution was quenched by inserting the flask in ice-water. The solids were recovered by filtration and

contacted with deionized H,O in subsequent steps. The as-obtained powder was treated under static air at
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100 °C and converted into ammonium forms by three consecutive exchanges in 30 mL NH4;NO; (1.0 M).
The solids were then transformed into H-form ZSM-5 by following the air treatment in Section 2.1.
Samples were named as HZ(y) x OH, where y refers to SiO,/Al,O3; molar ratio and x_OH refers to the

initial NaOH molar concentration in solution.

The modification by water in H-form ZSM-5 was similarly performed but in the absence of NaOH:
treatment at 65 °C by aging the HZSM-5 powder under stirring in deionized water for 30 min. The
samples named as in-synthesis (flask solution) were filtered and treated overnight under static air at 100
°C and treated with synthetic air under flow at 1 °C/min and kept at 550 °C for 5 h. The samples named
as in-reactor were treated once the sample was placed in the reactor bed. These samples were treated
under analogous conditions (65 °C) but under flowing water (0.04 mL/min), and subsequently treated

under flow with synthetic air at 100 °C for 5 h and at 1°C/min until 550 °C for 5 h.
2.3 Catalyst characterization

The parent and treated HZSM-5 zeolites were examined by complimentary techniques to evaluate their
elemental composition, texture, acidity and local chemical environment. Si and Al contents were
determined by Inductively Coupled Plasma Optic Emission Spectroscopy (ICP-OES) using an OPTIMA
2000 OV apparatus (Perkin Elmer). Prior to the analysis, about 50 mg of each sample was dissolved in
an acid mixture (3 mL HNOj; and 2 mL HCI) at 180 °C (30 min) using a microwave digestor Ethos1
(Milestone). The textural properties in solids were evaluated by N, physisorption at -196 °C, using an
automated TriStar II plus apparatus (Micromeritics). Prior to each analysis, about 100 mg was degassed

for 24 h under vacuum at 300 °C. The data were collected and treated using the MicroActive Software.

The total acidity was evaluated by NH;-TPD using an Autochem II instrument (Micromeritics).
Typically, 0.15 g of each zeolite was charged in a quartz cell and pre-treated in He (20 mL/min) at 500
°C (10 °C/min) for 1 h. After this, the sample was cooled to 100 °C in He and treated with 40 mL/min
of 10% NH;/He for 2 h. Subsequently, the sample was treated for 2 h with 20 mL/min He at 100 °C to
remove the weakly adsorbed NH;. The NH;-TPD profile was recorded by heating the sample up to 750
°C (10 °C /min), while acid-sites were quantified using a TCD detector. A blank test was used as

reference, while the TCD signal was calibrated to the corresponding NH; concentration range.

The coordination Al species in the framework of chosen HZSM-5 samples were analyzed by 2’Al MAS-
NMR using an Avance IIT 400 MHz NMR spectrometer (Bruker). 2’ Al nuclei was studied at resonance
frequencies of 104.3 MHz by using a single-pulse ©/2 excitation and a repetition every 0.5 s. Before the
measurements, the samples were exposed in a desiccator to saturated vapor of Ca(NOs), solution at
room temperature for overnight. Hydrated powder of AI(NO;); was used as an external reference for the
27Al-NMR spectra. The 2D multiple-quantum MAS-NMR analyses were also performed over samples
loaded with tri-methylphosphine oxide (TMPO) that used as probe molecule.
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Fourier-transform infrared (FTIR) analysis were performed using Nicolet iS50 spectrometer. Chosen
samples were firstly calcined ex-situ at 500 °C (5h) and then compressed into fine self-supporting disc (
~ 13.875 mg.cm?). Subsequently, they introduced in the infrared Cell and in-situ heated at 350 °C and
evacuated at 107 mbar overnight to remove moisture. After cooling under vacuum to room temperature,
an FTIR spectrum was immediately recorded in the region of 4000-600 cm™' using a resolution of

4 cm™! and 128 scans. After background subtraction, the FTIR spectra were normalized for comparison.
2.4 Testing setup and catalytic evaluation

The catalytic performance in ET dehydration was evaluated at 225 °C using an automated plug-flow
reactor set-up. The reaction temperature was controlled by a K-type thermocouple in contact with the
catalyst bed. The total pressure was set to 1 bar by using 90 mL/min of pure N, as carrier gas. In a typical
catalytic test, 0.12 g of HZSM-5 sample was placed in the center of the reactor bed, and the sample was
treated at 500 °C under 90 mL/min N, for 2 h. The reactor was then cooled to the desired reaction
temperature and the reactant (ET) was introduced using a HPLC pump at 0.04 - 0.23 mL/min, obtaining
weight hourly space velocity (WHSV) of 17.9 - 89.1 gergear'hl. Analogous catalytic tests were
performed with DEE as reactant but fed through a N, stream flown in a bubbler containing DEE at room
temperature. In both cases, the reactor effluents were injected through heated lines into a gas-
chromatograph (Agilent 6890, DB-5), equipped with FID and TCD detectors. The inlet and outlet C-
balance was calculated after calibrating reactant and product compounds using ET, H,O, DEE, N, and

ETY mixtures. The catalytic performance was determined as:
- Reactant (i) conversion (X;(%)):

(Xi)jn - (Xi)out
Xi(%) = T x 100 (5)

- Product (j) selectivity (S; (%), C-based)

(Xj)out

= x 100 (6)
Zj (Xj)out

S;
where (xi)in and (x;) out Tefer to the molar composition of a reactant (i = ET or DEE) at reactor inlet
and outlet, respectively. (x;),,, refers only to the molar composition of reaction products (excluding

water) out of the reactor.
2.5 Calculation method

Density-functional theory (DFT) calculations were performed using the Vienna ab Initio Simulation
Package (VASP) and plane wave basis sets*®*>!. The electronic interactions were described using the
projector—augmented wave (PAW) method>?°* with a plane-wave energy cut-off value of 600 eV. The

exchange-correlation energies were calculated on the basis of the generalized gradient approximation
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(GGA) according to Perdew, Burke and Ernzerhof (PBE)34. Brillouin zone sampling was restricted to
the I"-point. A maximum force convergence criterion of 0.02 eV A-! was used and each self-consistency
loop was iterated until a convergence level of 10 eV was achieved. All atoms are free during the

calculation. The adsorption energy of molecule A are calculated by:

AE = Egurf + molecule A)Esurt=Emotecute a) (7)
3. Results and discussion
3.1. Ethanol dehydration in parent and desilicated HZSM-5
a) Surface characterization of parent and OH-treated HZSM-5 samples

Table 1 summarizes the elemental, textural and acid properties of four parent H-form ZSM-5 zeolites
and their counterparts modified in alkaline solution. As shown by the changes in weak and strong acid-
site content, the alkaline treatment, even at very dilute NaOH concentration, clearly alters surface
physicochemical characteristics. Such treatment does not show considerable changes in the textural
properties for 0.10H samples (as for pore size, volume or surface area) with respect to parent materials
(Fig. S1, A-D). However, the opening of mesopores becomes more pronounced in the HZ(80) zeolite
treated with high OH concentration (1.0 M, Fig. S1, E-F). The measured SiO,/Al,O; ratio, however,
decreased nearly up to 50% for HZ(23) and HZ(50) samples, whereas this decrease is less prominent
for samples containing larger Si0,/Al,05 ratio (up to 40% for HZ(80) and 7.3 % for HZ(280). This is
consistent with previous findings reporting the effects of OH- concentration on the extent to which Si
atoms are extracted from zeolite frameworks. 3°-7 Indeed, the data in Table 1 confirm that such
desilication degree is more pronounced for aluminosilicate structures with higher instability, as it occurs

for samples with higher Al atoms exchanged in Si-framework.

The ratio between weak (WAS) and strong (SAS) acid-sites is derived from the integration of
deconvoluted NH;-TPD profiles (Fig. S2). Both parent and OH-treated samples contain two distinct
peaks at 100-300 °C (assigned to WAS) and at 300-600 °C (assigned to SAS).>® Low OH- concentrations
(0.1 M) are sufficient to duplicate WAS content in HZ(23) and HZ(50) samples, while their SAS is
essentially unaffected by such treatment. The number and strength of surface acid-species, namely
Lewis- (L) and Bronsted - (B) acid sites, is caused by the presence of Al species in Si-frameworks.>®
While B sites originate from the formation of H* sites by charge compensation of AI** exchanged in Si**
species, L sites originate from the electron sharing ability of Al species coordinated with OH species in
distinct (IV, V) arrangements. The negligible changes in SAS contents for HZ(23) 0.10H and
HZ(50) 0.10H can be attributed to the absence of new Si*'—Al3* bonds leading to new H* species. The
WAS sites, present as L sites, however, arise as desilicated samples uncover Al species that were not
accessible in parent zeolites. This leads to an increase in the formation of new Al(5)-OH species with

marked characterization and catalytic performance differences (as discussed later in Section 3.2 a).
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On the other hand, aggressive OH- treatments (1.0 M) lead to marked desilication degree in HZ(23) and
HZ(50) and drastically reduce the population of both surface acid types (Table 1). This is attributed to
the partial dissolution of the zeolitic framework, leading to a disordered structure without the ability to
form H* species or yield accessible weaker Al(3)-OH species. Such alkaline conditions, however, are
necessary to observe significant changes in acid-site content for samples with higher SiO,/Al,O; ratio,
as it occurs for HZ(80). In this case, HZ(80) 1.00H enhances WAS by a factor 2.4 and SAS by a factor
of 1.4 with respect to its parent HZ(80) sample. The HZ(280) sample barely shows any changes in acid-
site content (even at OH- contents up to 2.0 M), indicative of the large hydrothermal stability of such Si-

rich samples even under very alkaline conditions.
b) Ethanol (ET) catalytic dehydration on parent and OH-treated samples

HZ and their OH-treated derivatives (using NaOH) were tested using pure ET under flow at 225 °C. The
products formed under these conditions were exclusively ethylene (ETY), diethylether (DEE) and water
(H,0). Such product distribution is facilitated by the low reaction temperature that avoids the
decomposition of reaction intermediates in lighter molecules (CH;CHO, CH,4, CO, Egs. 3-4) or the
growth of light olefins (ETY) into undesired large oligomers. Fig. 1 shows ET conversion (Xgr, Eq. 5)
and DEE or ETY selectivity (Spgg, Sery) neglecting the contribution of H,O as product in the S; term
(Eq. 6). The estimates of C-basis selectivity intends to have a preliminary assessment of the contribution
of HZ samples in direct catalytic routes into ETY (Eq. 1) or DEE (Eq. 2) from ET. The data in Fig. 1
are obtained under stable catalytic performance, indicative that plotted conversion and selectivity values
are representative of the intrinsic activity of each catalyst in the fresh form (i. e. the data in Fig. 1 do not
reflect any catalyst deactivation). Xgr values in Fig. 1 show an increasing trend with Al content (as for
HZ(23)), indicative that kinetically-relevant ET conversion into DEE or ETY is dependent on the
number of active acid sites. Such Xgr trend is consistent also for OH-treated samples, as an increase in
both WAS and SAS species (0.10H samples, Table 1) slightly enhances ET conversion up to 60%. Sgry
values, however, significantly increase when samples are treated with OH. This is especially marked for
HZ(23)/(50) at low OH concentration (0.10H), whereas HZ(80) requires harsher treatments to observe
detectable changes in Sgry. Given the acid-content shown in Table 1, the ET conversion seems rather
independent of the modification from parent to desilicated samples, but ETY selectivity seems directly
influenced by an increase in the nature and population of acid-sites. Even when Sgry is dependent on
Xgr, indicative of a certain character of ETY originated from secondary surface visits (discussed in
Section 3.2c¢), the changes in Xgr (48% to 60% as for HZ(23)) between parent and OH-treated samples
do not seem sufficient to explain the marked Sgry differences (40% to 85% as for HZ(23)). This suggests
that such Sgry differences may be attributed to changes in surface features from contacting zeolites with

OH species in solution.

The Sgry changes in Fig. 1 seem to be more affected by a variation in WAS content rather than in SAS.

Fig. 2 shows Sgry for parent and OH-treated samples, each at similar Xgr value, as a function of WAS

8
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content. The rigorous comparison at such Xgr values intends to neglect the kinetic contribution of ET-
derived product concentration in promoting secondary reactions at distinct Xgt, as shown in Section
3.2¢c. Trends for parent or OH-treated samples correlate with WAS content (Fig. 2). At given WAS
contents, however, all OH-treated samples show an increase of 20-40% in Sgry with respect to parent
samples. This indicates that WAS content cannot be used as the sole descriptor to explain the observed
ETY selectivity differences (Fig. 2), suggesting that H-form ZSM-5 zeolites suffer a physicochemical
modification from OH in solution that cannot be elucidated from NH;-sorption data. Given that OH-
treated materials originate in different parent materials, with the consequent divergence in the degree of
modification, but follow the same trend with WAS content, the data in Fig. 2 indicate that OH-treatments
have a larger influence (i.e. form more new active species) in samples with higher Al content (HZ(23),
HZ(50)). This indicates that such OH-contact predominantly leads to the modification of the Al
environment. On the contrary, if new active species (such as Si-OH derived from OH- in solution) were
formed, samples with more abundant Si atoms (HZ(80) 1.00H, HZ(280) 1.00H) would have deviated
from the trends in Fig. 2 (which is not the case). Observed catalytic consequences from OH-treatments
open the chance to propose new reaction pathways beyond the direct routes (Egs. 1-2), which could
presumably be affected by unexplored catalytic phenomena (new Al-OH species, diffusional effects,
cooperative catalysis, etc.). In doing so, it is expected that the presence of H,O in synthesis or in ET
dehydration may seemingly affect the catalytic surface and the behavior of zeolites towards ETY

formation.
3.2. Effect of H,O treatment on HZSM-5 during ET dehydration
a) Characterization of H,O-modified HZSM-5 samples

In order to understand the contribution of H,O in alkaline treatments, samples with distinct Al content
(HZ(23), HZ(80)) were also treated in the absence of NaOH (using only H,O under stirring at 65 °C, 30
min). The elemental analyses indicate that the measured SiO,/Al,O; ratio remain nearly intact for
HZ(23) H,0 and HZ(80) H,O (21.9 vs. 22.6 and 71.2 vs. 72.2, respectively). Likewise, the textural
properties of HZ(23) H,O remain practically the same as HZ(23) 0.10H (Fig.S1, A-B), which suggests
that low OH concentrations (0.1 M) or the sole use of H,O result in similar modifications of HZ(23)
surface features. Besides, the NH;-TPD profiles of H,O-treated zeolites show a significant increase in
their surface acid-site content (Fig. 3). This change is more pronounced for WAS than for SAS, as
reflected by the two peaks centered at about 200-220 °C and 400-450 °C, respectively. A Gaussian
deconvolution of each curve indicates that the HZ(23) H,O sample shows an increase of 19 % in its
WAS population with respect to its parent, whilst SAS content remains relatively intact. An analogous
modification was observed for HZ(23) 0.10H, indicative that zeolites with large Al contents are easily
hydrolyzed to uncover new Al species, thus leading to distinct WAS acid-content. The HZ(80) H,O

sample, however, predominantly shows an increase in WAS (0.13 mmol WAS / g) but still lower than
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those achieved by HZ(80) 1.00H (0.17 mmol WAS / g), indicative of the harsh alkaline conditions

required by HZ(80) to observe significant changes in acid-site content.

To unveil the consequences of H,O-treated Al-species in ET dehydration, solid-state A1 MAS-NMR
analyses were performed for HZ(23) H,O and HZ(80) H,0 zeolites and their parent counterparts. The
27A1 MAS-NMR spectra (Figs. 4 A-B) clearly indicate that parent HZ(23) and HZ(80) samples feature
two signals: an intense peak centered at chemical shifts of 51 ppm and a small peak centered at -3.7
ppm. The first one corresponds to tetra-coordinated Al(IV) and the second one to hexa-coordinated
Al(VD)* AI(IV) coordination is mainly reported as a precursor for the formation of Si-OH-Al bridging
generated via substitution of Si*" by A" in HZSM-5 framework, which leads to the appearance of B
acid-sites. It is widely accepted that B in HZSM-5 are generated by H* protons to compensate the deficit
of charges in the zeolite framework caused by Al(IV) species.®? The difference in the signal intensity
between tetra-coordinated AI(IV) and hexa-coordinated Al(VI) is indicative of the B acid-site content
in HZSM-5, which as expected is more pronounced for HZ(23). The treatment with H,O leads to both
qualitative and quantitative changes in Al coordination (Figs. 4 A-D). The spectra for HZ(23) H,0O
becomes less intense but very broad and non-symmetrical, due to the overlapping of signals related with
new Al(J) species. The Gaussian deconvolution of this curve reveals the existence of additional Extra-
Framework (EF) AI(IV), Al(V) and Al(VI) species. In-situ FTIR spectra presented in Fig. 5 confirm an
significative increase in the intensity of the bands at 3663 cm for HZ(23) H,O, which is mainly
attributed to partially hydroxylated EF-Al(8)-OH species acting as Lewis sites.?%> The other bands
(observed between 3740-3780 cm!), which are generally attributed to the presence of different types of
isolated silanol Si—OH groups, while the peak at 3611 cm™! belongs to isolated bridged Si—O(H)—Al
groups, remain practically in the same order of intensity. The apparition of new EF-Al(IV) and EF-
AI(V) species might be caused from the interactions of bulk AI(IV) species with H,O and their
transformation into Al(5)-OH species after calcination, since a considerable decrease in AI(IV) peak
intensity is observed. These EF-Al (IV) species may also act as B sites on amorphous silica-alumina and
zeolites®?, while EF-AI(V) and EF-Al(VI) originate from the hydroxylation of AI(IV) and Al(VI),
respectively, leading to new surface L sites.* In turn, HZ(80) H,O features a substantially different
tendency, as its spectra slightly widens at 51 ppm, whilst the shift at -3.1 ppm remains unchanged. Such
negligible changes also occur due to the low Al content. The changes in Al environment (Figs. 4 A-D)
may be related to an increase of WAS (NH3-TPD, Fig. 3), but based on the two distinct Sgry trends
observed in Fig. 2, not all the new Al(5)-OH species seem to contribute to the appearance of new acid-
sites, whilst they could have positive catalytic consequences during ETY formation. Based on the
probability that higher Al contents lead to more abundant and detectable changes in Al environment,

HZ(23) H,O is expected to show catalytic consequences during ET dehydration, as shown below.

b) Performance of H,O-treated HZSM-5 catalysts for ethanol dehydration
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In an attempt to understand the catalytic effect of the OH-treatment in HZSM-5 (Fig. 1, Fig. 2), the data
in Fig. 6 expect to shed more light on the possible catalytic contribution of the new Al(3)-OH species
formed by contacting HZ(23) with H,O. Figures SA-E show ET dehydration data for HZ(23) treated
with H,O, either under stirring out of the reactor (in-synthesis) or under continuous flow in the reactor
(in-reactor). Such treatments are performed at different temperatures (65 °C, liquid-phase; 225 °C,
steam) and with or without calcination under flowing air. The comparison of Sgry for water (Fig. 6A)
and steam (Fig. 6B) indicate an enhanced ETY formation when HZ(23) is contacted with H,O in liquid-
phase (65 °C) than in vapor-phase (225 °C). According to the left panel in Fig. 6A, the water-treatment
itself does not boost HZ(23) catalytic activity but requires an air treatment at 550 °C (i.e. 2 h) to promote
a surface hydroxylation with catalytic benefits. This is not the case for steam treatment at 225 °C, as
Sery drops in the absence of a calcination step at higher temperature. Such conclusions are confirmed in
Fig. 6C, indicating that HZ(23) treatment with liquid-water at 65 °C and a subsequent calcination at 550
°C for more time (5 h) leads to a considerable increase in both Xgr and Sgry. This suggests that high
temperature treatments under steam may lead to structural dealumination, 284143 Jeading to changes in
surface acidity. Solvating conditions under water at 65 °C, however, lead to milder surface changes but
with positive catalytic benefits. Similar conclusions are obtained when such treatment occurs in-reactor
(Fig. 6D). Even when Sgry values depend on Xgr (discussed in Section 3.2c¢), the Sgry differences
between water-treated + calcined samples and their parent precursors in Fig. 6 can mostly be attributed
to a change on the surface physicochemical features and not to a kinetic effect. Such data in Fig. 6
provide conclusive evidences on the role of water in modifying the catalyst to favor the formation of

ETY with respect DEE from ET.

The Xgr and products selectivity data in Fig. 6E, obtained by co-feeding ethanol with water at 225 °C,
confirm the positive effect from water. Even when such water (gas-phase at 225 °C, Fig. 6E) is
equivalent to the steam conditions in Fig. 6B, the minor water-concentration or the presence of ethanol
species do not result in negative catalytic consequences towards ETY. On the contrary, Sgry increases
from 40% (pure ethanol, Fig. 1) to 60% (5% water in ethanol, Fig. 6E) at similar Xgr, suggesting that
co-fed water molecules may have a positive kinetic effect in inhibiting possible ethylene side-reactions,
leading to higher Sgry values. It is worth noting that ethanol dehydration conversions around 50-60%
(as in Fig. 1) already produce substantial amounts of water, but such conditions do not lead to the similar
catalytic consequences as observed in Fig. 6E, as discussed later. This indicates the relevance of the
partial pressure of water in the feed,®>%¢ even when the adsorption of ethanol reactant may differ from
water (Section 3.3). Overall, the Sgry data in Fig. 6 suggest catalytic benefits from water via catalyst
modification or kinetic contributions, which justifies the use of nearly 95% ethanol feeding in ethanol-
to-ethylene at industry'®. Such water effects, when compared to the catalytic consequences observed for
solids treated with 0.1-1.0 M NaOH in synthesis (Fig. 1), corroborate the relevance of OH- species in

solution for tuning HZSM-5 surface properties with low Si/Al contents. Some H,O dissociation may be
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favoring the apparition of new Al-OH sites, as suggested by ?AI-NMR (Fig. 4) and confirmed by FTIR
analysis (Fig. 5). Such catalytic observations, however, are still inconclusive on the preferential routes
into ETY (direct or indirect) that predominate for such H,O-treated samples. Thus, the control over H,O
dissociation to OH- and H;0* over BAS and/or LAS, and its role on metals cation modification is part
of the ongoing research using wet ion-exchange and dry melt-infiltration of different acidic species (i.e.

Al Ce, La, P, Cs, etc.) into H-ZSM-5.

A similar water-treatment in HZ(80) yields analogous Xgr and Sgry values (Fig. S3) as for
HZ(80) 0.10H (Fig. 1), indicative that low OH concentrations in solution (~ 107 M) are not sufficient
to promote desilication with quantitative contribution to form ETY. This confirms that such high
Si0,/Al,05 samples require harsher OH-concentrations to open new porosity by reaching new Al sites
and to generate significant changes in Sgry (observed in Fig. 1 and Fig.S1 E-F; discussed in Section
3.2¢). These insights seem to be in good agreement with NH;-TPD (Fig. 3) and ?’Al MAS-NMR (Fig.
4), indicating that an OH-treatment modifies both acid-features and Al-environment in samples
containing low Si/Al ratio (HZ(23)), with the apparition of new EF-AI(IV), EF-Al(V), EF-Al(VI)
species, and leads to detectable catalytic consequences (Fig. 6). Thus, the catalytic differences between
OH-treated HZ(23) and HZ(80) do not seem strictly related to the nature or type of acid- or Al(8)-OH
sites, as they all originate in the same type of Si** or AI** species, but to their number on each catalyst
surface. Among such sites, the contribution of water is mostly reflected in the considerable appearance
of EF penta-coordinated Al(V) and EF hexa-coordinated Al(VI) species in HZ(23), which seem to be
the origin of new L sites. The kinetic evidence between parent and OH-treated samples allow an initial
approximation to elucidate the origin of ETY from ET under studied reaction conditions, as discussed

next.
¢) Main conversion pathways for ET-to-ETY

Fig. 7 shows Sgry values as a function of Xgr, obtained by varying the weight hourly space velocity
(WHSV 17.9-89.1 ggrgear'h™!) by adjusting the ET flow at reactor inlet, for parent HZ and OH-treated
zeolites. Such Sgry data are obtained under stable catalytic conditions, indicating that their interpretation
is not influenced by the deactivation of active species that could lead to changes in space velocity (if
this latter were defined per H” site instead of per catalyst mass). As expected from Fig. 2, parent and
OH-treated materials present significant Sgyy differences at a given Xgr. Such Sgry values, however,
mostly all extrapolate to Sgry of nearly 20% as Xgr approaches to zero. Such intersection value reflects
the probability for ET to convert into ETY via the direct route in the first surface sojourn (Eq. 1). On
the contrary, such extrapolation also reflects the predominant formation of DEE (nearly 80%) in the first
surface visit. The slopes observed for all Sgry data (Fig. 7), however, indicate the chance to form ETY
in secondary surface visits. These secondary reactions occur as the reaction products from primary visits
desorb and later re-adsorb in a second interaction with the catalyst surface (irrespective of whether this

occurs in the same catalyst particle or not). These effects are especially evident at high Xgr, conditions
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that lead to high DEE concentrations. In all cases, Sgry increases with Xgr, indicative that such
secondary ETY originate in reactions derived from DEE. In addition, it is evident that OH-treated
samples present bigger slopes than their parent counterparts, indicative that the kinetic effects from such
secondary visits become more pronounced when surfaces contain Al(3)-OH sites. In the absence of other
ET dehydration products, the data in Fig. 7 thus suggest the formation of ETY from ET through a DEE

molecule as intermediate, as discussed next using DEE as reactant.

Fig. 8 shows the evolution of DEE conversion, and ETY and ET selectivity as a function of TOS for
parent HZ(23) and HZ(80) and those OH-treated samples with detectable kinetic effects. In order to
simplify the interpretation of data, even when H,O is detected as product, the estimates in Fig. 7 neglect
H,O0 in the selectivity term (Eq. 6). The nearly stoichiometric ETY and ET amounts for HZ(23) in Fig.
8A, as well as the absence of other dehydration products (in the GC), suggest that ETY and H,O form
first via DEE cracking (Eq. 8) and subsequently via the macroscopic reverse of Eq. 2 to give ET from
DEE and H,0 (Eq. 9). Both Eq. 8 and Eq. 9 lead to Eq. 10, which yields the observed stoichiometric ET
and ETY ratio in Fig. 8A.

(CH5CH,),02CH, = CH, + H,0 (8)
(CH3CH,),0 + H,0-2CH3CH,0H (9)
(CH3CH,),0CH, = CH, + CH3CH,0H (10)

Similar conclusions are obtained for DEE reactions onto parent HZ(80) in Fig. 8C. ETY and ET ratio,
however, slightly deviate from expected values from Eq. 10, which may originate from experimental
errors. On the contrary, the OH-treated in both HZ(23) and HZ(80) lead to a considerable increase of
both Xpgg and Sgry. This reflects that the materials not only have significantly bigger number of DEE
cracking sites (emerging from OH-treatment), but that these new sites also inhibit the formation of ET
from DEE (Eq. 10). This leads to over-stoichiometric ETY/ET ratios, mostly evident for HZ(23) 0.10H
(Fig. 8B). These effects can only be attributed to the presence of Lewis-acid type Al(3)-OH sites that
inhibit the adsorption of H,O through repulsive interactions during the DEE cracking into ET (Eq. 9),
as discussed later from DFT inputs. This seems to be a clear confirmation of the predominance of DEE
cracking reactions into ETY when ET is used as feeding (Figs. 1-2, Figs. 5-6). This becomes even more
evident when such ET is co-fed with water (Fig. 6E). The proposal of a new indirect or secondary
pathway to form ETY from ET seems thus related to the polarity of the molecules in reaction mixture
and the ability of the surface to interact. Such hypothesis is here assessed through theoretical calculations
based on the adsorption of such molecules on Al-derived species in HZSM-5 and the formation of

kinetically-relevant transition states, as discussed below.

3.3 Analysis of reaction mechanism
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Further DFT calculations have been performed in an attempt to better understand ET to ETY catalytic
pathway over different surface acid species on HZSM-5. The structures of HZSM-5 (Fig. 9) was
optimized according to the MFI’s topology, where the atomic proportion of Si: O: Al: H was set at 92:

192: 4: 4, respectively (see SI for further the structure and coordinates details).

According to previous reports®’ they are four possible Al positions in the ZSM-5 structure; T1, T2, T3,
T4 (in blue, Fig. 9), which depend on the geometrical and elemental configuration. Although these four
positions, which are usually altered under an aqueous medium®, T2 was chosen as representative
position for evaluating the interaction with ET, DEE and ETY molecules under the possible presence of
H,O0. This choice is supported by the fact that T2 sites are located at the junction of three 10-membered
rings, while T1 sites are located at the junction of only two 6-membered rings and one 10-membered
rings. This makes the T2 position more relevant from a geometric perspective, and especially to assess
the adsorption of molecules with different steric and polarization phenomena. The adsorption energy for
individual molecules was calculated at T2 position, by considering two distinct acid-sites: Bronsted (B)
and Lewis (L). The effects from OH-treatment in HZSM-5 seem to be more noticeable in Al(d)-OH
species that relate to L sites, whilst OH or water-treatments are not expected to affect B sites as the

resulting species may not be stable under the air-treatment (calcination) prior to catalysis.

As shown in the Figure 9, the adsorption of ET on the B site involves lower energy (-0.8 eV) than for
the rest of molecules. This lowest energy would allow adsorbed ET to preferentially react through H-O
bonding to be directly dehydrated into ETY or dimerized into DEE. A similar trend is observed for L
sites, but with DEE molecules showing the lowest adsorption energy (-0.5 eV). This preferential
adsorption of DEE over L sites is a critical step for its subsequent conversion into ETY (Eq. 8). The
energies for H,O are nearly undetectable for B sites and 0.29 eV for L sites, suggesting that both species
do not favor H,O adsorption. Thus, the DEE-to-ET route on L sites seems less favorable as it would
require H,O species to adsorb on neighboring sites to form ET from DEE + H,O (Eq. 9). This indicates
that adsorbed DEE species would preferentially form ETY and H,O (Eq. 8) on L species with certain
polar character, such as Al(6)-OH species. This would indeed coincide with the non-stoichiometric
ETY/ET ratio observed in Fig. 8B, where DEE is converted in higher quantities into ETY than in ET
for OH-treated samples in comparison to parent samples. Such preferential catalysis on L sites is here
confirmed by DFT calculations that determine the energy to form the kinetically-relevant transition
states (TS) when DEE reacts into ETY and ET. Fig. 10B shows the reaction coordinate diagram for the
ET — DEE — ETY route, which intends to compare the critical TS for the DEE — ETY step. The
energy barrier for the TS on L sites is lower (0.99 eV) than on B sites (1.24 eV), indicative that such
ETY formation from DEE is favored on L sites featuring Al(6)-OH-like species. This would still produce
stoichiometric amounts of ETY and ET, but the data in Fig. 10B clearly indicate the prevalence of such

DEE cracking reactions into ETY on L sites in comparison to B sites.
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Based on the obtained experimental and theoretical outputs, we suggest a cooperative mechanism
between B and L sites to produce ethylene from ethanol on HZSM-5 catalysts at low temperatures. This

is shown via two reaction routes (Scheme 1):

i) Primary: a sequential dimerization of two ET molecules catalyzed by species adjacent to B sites
to form a DEE intermediate that is subsequently cracked on L sites to form ETY and H,O.
ii) Secondary: a direct elimination of the hydroxyl group from ET to form ETY and H,O on B sites.

Following Scheme 1, ET is adsorbed over acid B sites (mainly Si-OH—AI) and dehydrated to form a
surface-bound ethoxy intermediate after interacting with an adjacent OH group. This intermediate is
thermodynamically unstable, leading to ETY by C-O cleavage and C=C formation (secondary route)
or immediately dimerized with another adsorbed ET on a neighboring similar site to form DEE (primary
route). Previous DFT calculations?® reported that ethoxy species can be converted into ETY and DEE
over external and internal -OH groups of HZSM-5 framework, respectively. The abstraction of ethoxy
intermediates by O to form ETY requires an activation energy of more than 41 kcal/mol, while the
formation of DEE at low temperature from dimeric ET requires only 25 kcal/mol.%° This difference,
which is mainly attributed to hydrophilic and acidic internal HZSM-5 channels”, predominantly leads
to DEE at low temperatures. These observations were confirmed by the experimental data in the present
work (Fig. 7 and Fig. 8), revealing how DEE can re-adsorb on L sites (more probably in the form of EF-
Al(V)) after contacting with H,O. Subsequently, two C—O bonds in DEE are decomposed by
dehydration to form two ETY molecules in the gas-phase. This ET — DEE — ETY route is considered
here as the primary route based on the experimental evidence using ET or DEE as reactants and HZSM-5
catalysts with different B (as SAS) and L (as WAS) contents, whilst the direct ET — ETY route seems

to be less predominant on the studied system.
4. Conclusions

The present work has shown experimental and theoretical evidence on finding an optimal compromise
between the surface content of L sites, mainly as EF-AI(V) species, and of B sites as AI-OH-Si species,
for the catalytic conversion of ethanol into ethylene at low-temperature on HZSM-5 catalysts. The
control over ethylene selectivity, for a given temperature, is predominantly affected by the Si and Al
content on the parent sample and by the OH-treatment conditions (temperature and time) and the origin
of such species (as from OH in an alkaline solution or water). Further calcination steps contribute into
conditioning and stabilizing robust Al(3)-OH bonds. Such treatment consequences are also evidenced
when water is co-fed during ET reaction, favoring ethylene formation. These experimental observations
are confirmed with theoretical inputs, proposing a new catalytic route for the formation of ethylene from
ethanol via diethylether cracking. In summary, this work provides compelling experimental and

theoretical insights on the role of water for the production of ethylene from ethanol at low temperature,
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serving as the basis to set a relevant landmark towards the design of efficient catalysts and processes for

the conversion of complex platform biomolecules into value-added compounds.
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Table 1. Elemental, textural and acid-sites content of parent- and alkaline/H,O-treated H-ZSM-5 samples.

Treatment conditions Elemen.tal Textural properties Surface acld-feaﬁl res
Catalyst : analysis (mmol,e€cat!)

Con Temperature | Time Si0,/ALO Seer VTotal Sy \ d, V meso dineso WAS SAS WAS/SAS

™M) (°O) (min) 1 (m?¥g) | (em¥/g) | (m¥g | (cm¥g) | (nm) | (cm¥/g) | (nm) ratio

HZ(23) - - - 22.6 401 0.292 179 0.092 0.35 0.138 | 3.8/52 | 0.22 0.18 1.22

HZ(23) 0.10H 0.1 65 30 20.4 383 0.257 217 0.105 0.33 0.110 | 3.8/7.3 | 0.24 0.18 1.33

HZ(23) H,0 107 65 30 21.9 384 0.249 229 0.108 0.40 0.109 | 3.8/6.3 | 0.26 0.19 1.37

HZ(23) 1.00H 1 85 60 13.3 - - - - - - 0.02 0.01 2.00

HZ (50) - - - 48.8 405 0.297 198 0.103 0.38 0.152 3.7 0.10 0.08 1.25

HZ(50) 0.10H 0.1 65 30 45.3 422 0.333 195 0.098 0.37 0.206 | 3.7-7.2 | 0.18 0.10 1.80

HZ(50) 1.00H 1 85 60 24.4 - - - - - - 0.11 0.10 1.10

HZ (80) - - - 72.2 428 0.284 209 0.105 0.39 0.117 | 3.8-5.7 | 0.07 0.05 1.40

HZ(80) 0.10H 0.1 65 30 51.6 - - - - - - - 0.08 0.06 1.33

HZ(80) 1.00H 1 85 60 42.4 484 0.611 169 0.087 0.38 0.611 | 3.8- 0.17 0.07 2.43

18.6
HZ(280) - - - 273.2 - - - - - - - 0.009 | 0.012 0.75
HZ(280) 1.00H 0.1 85 60 253.2 - - - - - - - 0.01 0.02 0.50

Cnaon: molar concentration of OH from NaOH in solution; SiO,/Al,O; molar ratio determined by ICP-OES; Sggr: specific surface area estimated by Brunauer-Emmett-Teller (BET)
equation applied to the isotherm of N, physisorption (P/Py € 0.10-0.3.0); Vo total pore volume estimated at single point P/Py= 0.95; S,/V,: micropore surface/volume calculated by
“t-plot” method; d, (nm): average pore diameter obtained by Horvath-Kawazoe (HK) method; V,,.s: mesopore volume obtained by Barrett-Joyner-Halenda (BJH) model applied to the
desorption profile; d,: average pore diameter obtained by BJH model. WAS and SAS; density of weak and strong acid sites measured from NH;-TPD profiles.
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Figure 1. Conversion of ET (blue), selectivity of ETY (green) and of DEE (red) provided by parent
HZSM-5 catalysts and by their counterparts treated in alkaline solution (values estimated at steady-state

of reaction (5-6 h)). Test conditions: 225 °C, 1 bar, WHSV=35.7 h"'.
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Figure 2. Correlation between the ETY selectivity (at similar ET conversion) and the density of WAS
for parent (purple) and OH-treated (green) HZSM-5 catalysts tested at 225 °C, 1 bar, WHSV=35.7 h-

I, Sgry data are obtained under stable catalytic behaviors.
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Figure 4. 27 A1l MAS-NMR spectra of A) parent HZ(23) and water-treated HZ(23); B) HZ(80) and water-
treated HZ(80). The C) and D) figures represent 2’Al 3QMAS-NMR data for HZ(23) and HZ(23) H,0

respectively.

Figure 5. Normalized FTIR spectra on the OH-region for fresh parent HZ(23) and HZ(23) H,O samples
evacuated in-situ at 350 °C (overnight) after ex-situ calcination at 500 °C (5h).
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Figure 6. Evolution of ET conversion (Xgr), and selectivity to ETY (Sgry) and DEE (Spgg) as a function
of TOS for: A) HZ(23) treated with water at 65 °C and in-situ calcined; B) HZ(23) treated in-situ with
steam at 225 °C; C) HZ(23) treated with water at 65 °C and calcined ex-situ, D): HZ(23) treated with

water at 65 °C and calcined in-reactor; E) HZ(23) (only in H+-form) catalytic activity using 95%/5%
ethanol/water as feed. All data shown for 225 °C, 1 bar total pressure and WHSV= 35,7 h'.
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Figure 7. ETY selectivity (Sgry) as a function of ET conversion (Xgr, changed with WHSV) over
HZ(23), HZ(50), HZ(80), HZ(23) 0.1 OH, HZ(50) 0.1 OH and HZ(80) 0.1 OH. Test conditions: 225

°C, total pressure ~ 1 bar, WHSV=17.9 — 89.1 h*'.
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Fig. 8. Conversion of pure DEE (Xpgg, red) and selectivity of ethylene (Syry, green) and of ethanol (Sgr,
blue) as a function of TOS for: A) HZ(23), B) HZ(23) 0.10H, C) HZ(80), and D) HZ(80) 1.00H
catalysts . Test conditions: 225 °C, 1 bar and WHSV=35.7 h'!.
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Fig. 9. The optimized periodic structure of HZSM-5 (atomic ratio Si/Al ~23, a = 20.615223 A; b =
20.430119 A and ¢ = 13.716548 A, a = 90.0248; B = 89.76483; y = 90.05055.) Yellow: Si; Red: O;

Purple: Al; White: proton.
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Fig. 10. A) The calculated adsorption energy (eV, Eq. 7) for ET, DEE, ETY and H,0 on B site and L
site for T2 position (-Al-); and B) Reaction coordinate diagram with DFT-derived energies normalized

with respect to empty B or L sites at T2 positions. The TS for ET — DEE is not shown for simplicity.
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Scheme 1. Identified routes for ET-to-ETY over HZSM-5 at low-temperature reaction via: i) ET
dimerization on neighboring sites on B species followed by DEE cracking on L (primary route), and ii)

direct elimination of hydroxyl group of ET on B (secondary route).

27



Green Chemistry Page 40 of 154

New mechanistic insights on the role of water for the dehydration of ethanol into ethylene over

ZSM-5 catalysts at low temperature

L. Ouayloul'?, M. El Doukkali?3*, M. Jiao*®, F. Dumeignil,® I. Agirrezabal-Tellerial> **

!Department of Chemical and Environmental Engineering, University of the Basque Country (UPV/EHU),
Bilbao, Spain.

’Department of Chemistry, University of Sultan Moulay Slimane (USMS), Beni-Mellal, Morocco

3Univ. Lille, CNRS, Centrale Lille, Univ. Artois, UMR 8181, UCCS, Unité de Catalyse et Chimie du Solide,
F-59000 Lille, France.

‘Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao
266101, Shandong, China.

SShandong Energy Institute, Qingdao 266101, Shandong, China.
Corresponding authors:
* m.eldoukkali@usms.ma (M. El Doukkali)

**iker.aguirrezabal@ehu.eus (1. Agirrezabal-Telleria)



mailto:m.eldoukkali@usms.ma
mailto:iker.aguirrezabal@ehu.eus

Page 41 of 154 Green Chemistry

300 N
—k— HZ(23) HZ(23) 025
1 A) ——nze3)_oH01m 0.454B) —HZ(BLUH-"-”‘f@ o X core
| HZ(3) H20 3 istributions
——HZ(23) H,0 £ ws
] ° 0.10
=
g 200 0.05
= 0.30 1
i E 5
S w < B 03 04 05 06 07
i ﬁ&n §D E J Pore Width (nm)
s B )
g < % BJH size
5, 100 0.15 distribution
0o-——T 7T 7 0.00 — T T T T T T T~ T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30 35 40
Relative Pressure (P/P°) Pore Width (nm)
400 0207
—x— HZ(50) 1.54{D)
) —— HZ(50) _
1 —s— HZ(50)_OH-0.1M | 8 015
—HZ(50)_OH-0.1M E HK micro-pore size
z N
300 1.2_ % 0.10- distributions
= 4
2 ] 0.054
-~
= Z ~ 09
) s o
< 50 200 =B i 03 04 05 05 07
g mE E S Pore Width (nm)
S 2 i = 0.6 -
< i BJH pore-size
100 distributions
0.3+ J
04— r 0.0 —T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30 35 40
Relative Pressure (P/P°) Pore Width (nm)
500 0.20
—*— HZ(80) 154 F)
] E) —— HZ(80) _
—— HZ(80)_OH-1M | HZ(50) OH-1M Eu.ls
400 5 HK micro-pore size
1.2 - E 0.10 distributions
g - 0.05
T £ 300 - 3
g5 Za 091
< fn | =B s o s 0 07
z E § L Pore Width (nm)
= I =
£E= 200 0.6
< 1 BJH pore-size
distributions
100 0.3 1
05— —— T 0.0 — T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30 35 40

Relative Pressure (P/P°) Pore Width (nm)
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Fig. S2: NH;-TPD profiles of parent HZ (23), HZ (50), HZ (80) and HZ (280) zeolites (black) and of their

counterparts treated in alkaline solution (0.1M reed, 1.0M

).
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0.0776467999488572
0.9719445474025250
0.0798646473188169
0.2690741017719765
0.2457037272948869
0.2363749956512100
0.0746355576211573
0.9696554979308255
0.0790257943676861
0.2694943924936980
0.2435418913964453
0.1822152521591715
0.1733647215947311
0.3899017900935718
0.4130371240604439
0.4261036797645001
0.3827511641254793
0.4009048139227899
0.4203407582646869
0.2053033381920954
0.2051389371522778
0.7426614993367192
0.5777796370362710
0.4675006257944280
0.5854726071364605
0.7770629977423417
0.7446629840540951
0.7358868568286684



0.8083228400928341
0.6995233304822521
0.5916790684591116
0.6165538773444220
0.7442886390161041
0.8056755424487295
0.5743030834615132
0.9172283991026253
0.9053546493195063
0.9012650104942534
0.6891334514545653
0.6951061605977561
0.6957277438417402
0.4972769419122219
0.4955456066668781
0.3719696475112074
0.3092980315959214
0.1987925915946243
0.0882230636864369
0.1140432228204724
0.2420121412951205
0.3757278365953316
0.3101862574349727
0.1953564824349015
0.0943666119935682
0.1195325148489912
0.2472277715063734
0.3080156475834707
0.0743767396276809
0.4185474209920478
0.4088623007524320
0.4033196781071816
0.1862144441825938
0.1922439820226250
0.1969475466775839
0.9927219842749312
0.9989976874649359
0.1271933488470602
0.1916726131535049
0.2990801262674559
0.4010028489352535
0.3835649404305656
0.2562168285469989
0.1247302191715118
0.1947234525094104
0.3009057726615049
0.4027296572349155
0.3806207241859781
0.2538489918341888
0.1899553931522820
0.4364478527948977
0.0769413821416067
0.0973131839545022
0.0975125917295545

0.8511447790328044
0.8485349413234399
0.8422605835715217
0.8445969932021588
0.8416801383856853
0.9515401286546670
0.9510892601535693
0.1266922680677516
0.9976539164898659
0.8675664800061448
0.1299148226459076
0.0005429132550104
0.8704271063816895
0.0548696581280704
0.8500540096261961
0.4395549318196992
0.4490398598984351
0.4380667285239668
0.4383622119098946
0.4458353100920719
0.4406478170269498
0.6571898929028586
0.6415199923483960
0.6497364923658818
0.6605014959882383
0.6557395797070564
0.6607546145391732
0.5488188864406488
0.5508458246512011
0.3728340217904140
0.5025682397209671
0.6322492169070916
0.3720268807387678
0.5014112028343564
0.6313764214577617
0.4518381453194936
0.6543588670862698
0.5583810609232956
0.5598572879743718
0.5591798538613538
0.5609696980123738
0.5404153734042767
0.5561318141745226
0.3452254970535971
0.3438133085286363
0.3459727727685522
0.3340870355369233
0.3587503512897577
0.3493802182232731
0.4517458416577319
0.4475159317026189
0.6279040319405644
0.4994059287540579
0.3689316195498268

Green Chemistry

0.5724432915865437
0.4714380353409379
0.5779484650295761
0.7683678344451582
0.7405237246889623
0.6948524495294918
0.6788782073739957
0.8927829055102322
0.9071156361311518
0.9227481970353398
0.8857760751005529
0.9049977581898166
0.9166510740339201
0.7030862521702437
0.7074339660454680
0.7490515306076999
0.9155848622345111
0.0150161066300748
0.9174845339970135
0.7267708327101404
0.7519101623904311
0.7595564009272209
0.9231083610420505
0.0440480055385503
0.9235459412037245
0.7331115977476947
0.7562469488345187
0.7868328218462596
0.8249050775461354
0.5970931031116984
0.5860714530790889
0.5727435241130436
0.6113826678082683
0.5962324628327493
0.5821439796406818
0.7904916183204825
0.7939063920998357
0.2568116526672073
0.4234117531427841
0.5311193147811595
0.4135025816350020
0.2251558361822085
0.2572646663866113
0.2640632397324210
0.4228177184817588
0.5312663188192253
0.4125405570275867
0.2243976915661551
0.2500809663324632
0.3152573410267836
0.3366317399645138
0.1097512006606426
0.0886829845007872
0.0772807948283270

0.3207728482567817
0.2973026912285890
0.3039906090572841
0.5017587641146621
0.4997495385361430
0.4251462228851058
0.1876160039911147
0.2916276576784546
0.1101221805203995
0.0826010930846398
0.3166536121801261
0.2126454964202777
0.3876696356353739
0.5781870596294943
0.8100279743141465
0.7144913738675079
0.8891213663874744
0.9199933707434650
0.6861064813138453
0.7898842257810719
0.6127763211589584
0.7735382525071292
0.6206927357669704
0.2745455692295443
0.3066082998359669
0.6458033902849420
0.4237506761481397
0.8486189230646622
0.3607758792344957

0.6289883869216870
0.5043484477230716
0.3746473150795852
0.5555619512673140
0.3386399166821390
0.7497127031476467
0.7511376849209079
0.7539169718206016
0.7489628228381019
0.2497880171190281
0.2564132734988972
0.2513887988329224
0.2501585064574699
0.2472049941167077
0.2514337200094691
0.2504246043053518
0.2490538129169419
0.7504549556750624
0.7501991392976726
0.7540151817100534
0.7527886135452913
0.6737122906564790
0.4386818699407846
0.6731759605423573
0.1741289908651278
0.4098556891952301
0.1795409135675878
0.6585483117372887
0.6511717342294610

ET on BAS (T2)

0.4239609166602032
0.3095170157038189
0.2797687782366550
0.1230884542143291
0.0696886301983669
0.1856926778438835
0.4232125613172689
0.3096759352874615
0.2760285895135993
0.1205356651742476
0.0696392534953605
0.1878669854998679
0.0781706967636578
0.1897411637463840
0.2207022988331926
0.3775675961470533
0.4271421379041431
0.3114596451624251
0.0785346721703729
0.1895561299190408
0.2218340808832022
0.3757336234485470

0.0587653913455130
0.0269408449837943
0.0597817181582462
0.0616192059889905
0.0283029674290969
0.0599419126690057
0.8264095060953750
0.8695939246775121
0.8287936937279340
0.8244676499647915
0.8702113761161798
0.8273130283319856
0.9408226328957892
0.9707923180506947
0.9396566743038661
0.9366396598179121
0.9691010385421515
0.9422682504501679
0.1722301878048476
0.1292467000646333
0.1734152470682741
0.1738364940014215

0.1269245867788381
0.0885314345206233
0.0741477620960740
0.2888049451274993
0.2826468468733639
0.6436911787618967
0.6495247497012440
0.0494043614436177
0.0616687453167771
0.1469217269452472
0.1517122139737209
0.5571607703745634
0.5573001717816928
0.3506710028783260
0.3493664148093101
0.9426944933783414
0.9352724839175521
0.8494614735515487
0.8487279537521236
0.4453853793514432
0.4427382860541132
0.4744984757971220
0.4628601003003975
0.0258353877880252
0.1731960585485474
0.6240742233183328
0.1814830862613705
0.3381867133961403
0.1455335747993262

0.6610267551704281
0.8056193718691398
0.0271519880331016
0.0291505296128053
0.8187076709436827
0.6754703590028370
0.6757827510130959
0.8153585751711520
0.0326104307879282
0.0300692152897308
0.8198397406666836
0.6856833377603212
0.1665664543485512
0.3161674675844985
0.5351417439903025
0.5305336834377654
0.3173502613516015
0.1755162110325173
0.1754088807318211
0.3209651449494692
0.5354414209646202
0.5276293303428856
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0.4313681400537026
0.5733447931625378
0.6888634288094866
0.7212272917255560
0.8784319043800408
0.9304544077660426
0.8145924123487202
0.5724604803211892
0.6906808806522465
0.7259083806016570
0.8794642223881293
0.9296918088512867
0.8142337748154532
0.9198895473495023
0.8041805812777094
0.7812083381865461
0.5703364693484710
0.6853913292219476
0.9244401074421900
0.8083318957878549
0.6176630407063913
0.5706141091934812
0.6863979370794054
0.5767661112202271
0.6920104328456625
0.7202661468129687
0.8774770312043403
0.9300600003572637
0.8140088852687347
0.5782775523339000
0.6930526208480920
0.7246302245003512
0.8785848150029760
0.9302823436778686
0.8139395975725510
0.9220402177458309
0.8068589160745477
0.7805693831968860
0.6236679488945102
0.5717951822190440
0.6861758536564924
0.9228664189529209
0.8075983466869581
0.7764570335280191
0.6213660358566659
0.5695140836722796
0.6858918673457479
0.4225543955538913
0.3078179443938355
0.2767323320744277
0.1202030821144043
0.0669454677105726
0.1837986571193861
0.4243939738202983

0.1263266652809015
0.5628307860750443
0.5295778373417631
0.5646868073461456
0.5652295526158988
0.5236234542100698
0.5546193975871905
0.3255383620637670
0.3705542503465381
0.3274889823677370
0.3243736243114783
0.3665801733223144
0.3282662546658887
0.4412296373515016
0.4681311676364809
0.4376734464050848
0.4729956929041622
0.4412083636625751
0.6726520790948330
0.6261158805544230
0.6747534047965035
0.6301574109582402
0.6734963930033131
0.9440242441484116
0.9714446188867187
0.9382976669179895
0.9363672533121618
0.9720289036315739
0.9418959534618946
0.1702903767097125
0.1299072261463773
0.1738899375646203
0.1730172438973620
0.1305240285797465
0.1737610743127198
0.0577204281930022
0.0310633793008799
0.0620498818902433
0.0629983607390822
0.0302905674096943
0.0609377871714296
0.8280438639889067
0.8725107623615402
0.8293991401280113
0.8283703176144968
0.8720591952208631
0.8272123034529697
0.4405067538425266
0.4699712821012828
0.4421657962478066
0.4368427904175857
0.4717406356581034
0.4401104318702045
0.6724724547879815

Green Chemistry

0.3222337053969251
0.3363579992630035
0.1910920195335014
0.9709735553812978
0.9707047245850156
0.1784313528859202
0.3227669924367774
0.3235883463066043
0.1898099091501377
0.9712916036128835
0.9695659564308109
0.1793050931652367
0.3224928013050787
0.8361979295048112
0.6933527285082554
0.4696688077790994
0.6958255432719642
0.8332307912496942
0.8241642699313231
0.6896588881837115
0.4644966628973948
0.6793697846993335
0.8198684640416096
0.3354202696461098
0.1871862244408266
0.9673699678702120
0.9694734557411337
0.1813973502494329
0.3242547055690030
0.3275746915766775
0.1848932982463406
0.9688828465501470
0.9695176566736906
0.1811594299286305
0.3195691362956442
0.8328331901272826
0.6896035751180712
0.4660443515456971
0.4724993531385114
0.6857661296977573
0.8284073806379282
0.8236427639726331
0.6860058472694637
0.4681376092544757
0.4702226682263980
0.6825942764294239
0.8180458206950715
0.6574599356258355
0.8004432062811744
0.0221127398390557
0.0254876625849780
0.8146837520821550
0.6721071764463213
0.6715429263838152

0.3098281867512071
0.1191549003592218
0.0705751526487234
0.1880378647291523
0.0767838438812314
0.1883181841129156
0.2199810782887782
0.3772033975549987
0.4303613788635404
0.3118686217688719
0.0770656613932349
0.1896456415969173
0.2236608555448323
0.3772742781481618
0.4292356329018033
0.3118765047011319
0.3735048715144232
0.3106154982459392
0.2008410213912755
0.0905701256087421
0.1163286154887217
0.2442238457498916
0.3743429278563475
0.3087962481881656
0.1976442692475258
0.0891005530140154
0.1177042102626399
0.2447958774480518
0.3114768244612601
0.0748584959885272
0.4159839552548011
0.4115439227843413
0.3980515848566168
0.1886660616802532
0.1917574238274221
0.1995623545663092
0.9957090580626304
0.9959912383048825
0.1264380385376001
0.1918285361678654
0.2994888598737990
0.4037305871573646
0.3827841800560463
0.2559107218167309
0.1247428271422167
0.1874368959588453
0.2992264721415269
0.4027544961964484
0.3917246295755113
0.2554853685861820
0.1843168498777076
0.4192214544498682
0.0851228683463043
0.0944256869136668

0.6267204992474096
0.6716587549514014
0.6300842369204849
0.6744285729426366
0.5575282342164930
0.5301420680777371
0.5628798826374900
0.5636318896090886
0.5250400435908115
0.5524991947160180
0.3265445822850343
0.3717827567976933
0.3272451354423443
0.3254255475700822
0.3691210151511516
0.3342146897978790
0.0573430447777085
0.0487893623486672
0.0539854360577140
0.0615483797908797
0.0538108329108450
0.0544940225229812
0.8363767050484696
0.8555870594159098
0.8410309142599277
0.8371171733493565
0.8446537542009774
0.8387756876542420
0.9477398024760025
0.9492148124386164
0.1272533098957913
0.9977848801988333
0.8681493892488926
0.1313010973780452
0.0022621572882045
0.8719988858562394
0.0496762944677289
0.8490278445772647
0.9416440447341774
0.9391780563629745
0.9453397290784183
0.9352907884143591
0.9447074315673865
0.9498838469425019
0.1584360604981916
0.1554562749966833
0.1555251043109564
0.1634477050940989
0.1567435393073622
0.1523962870925767
0.0496691319778738
0.0488939869328363
0.8710676394287116
0.0006488560986417

0.8098200348666965
0.0330170811345626
0.8186291863294577
0.6833982927514404
0.1656323163781591
0.3160326266883101
0.5351363177919499
0.5272809563369040
0.3184095885858818
0.1787333405473125
0.1730709294650778
0.3137751799701173
0.5303610838721858
0.5237409552684940
0.3141284451010378
0.1747921421484787
0.7519440425529856
0.9185788838940097
0.0195763319132857
0.9214757676491838
0.7310412512454816
0.7540212367665350
0.7680035237411752
0.9313083198837558
0.0256894903055638
0.9230793083489435
0.7337044287966829
0.7657794983000411
0.7937419310656841
0.8286178516061972
0.6011326158829582
0.5868472467599165
0.5819667508157637
0.6228452032632743
0.5940556506151540
0.5890981351540193
0.7922251669719903
0.7910420946162946
0.2601384422587439
0.4252206857904249
0.5319653980715101
0.4186089730447032
0.2274422241737021
0.2593147885985324
0.2684882316116000
0.4332436799936625
0.5302043707863576
0.4160210362048190
0.2223458615524656
0.2682328481855994
0.3223413323959461
0.3280104647586783
0.1102780166128976
0.0922447962357097



0.1033456539138091
0.3049563184941503
0.3062832123030757
0.3020755246875312
0.5026742573923612
0.5054844817915879
0.6251015617929612
0.6911151606735877
0.7998142908656241
0.9079819977110544
0.8835755595563328
0.7543440436173147
0.6242728991199793
0.6968713813470752
0.8030103379944152
0.9070035864794088
0.8826781160420183
0.7538830933161867
0.6874686464391239
0.9251068683644570
0.5745403067869629
0.5865479688355466
0.5863605760325216
0.8187129946364732
0.8082739812559248
0.8112910757416510
0.0039697853067186
0.0034430967034749
0.8658699015508303
0.8086105222007842
0.7038522926221982
0.6095103956027974
0.6116512080709646
0.7348834543503329
0.8760433766026896
0.8067129387834383
0.6922380514860872
0.5898640403394629
0.6186442645945377
0.7473789833171519
0.8047032604569175
0.5755965842659706
0.9191763603638576
0.9024174171854407
0.9051503976407953
0.6886051136215848
0.7005263366233450
0.6925126147744357
0.4967880734592470
0.4964780480421663
0.6257482859897030
0.6909844323186329
0.7989083994745926
0.9059918075561689

0.1304329128665181
0.8714865287822477
0.0005386501809720
0.1291862511349436
0.9512314270600015
0.1451666811678096
0.5580534756243291
0.5578270906088061
0.5672000197212818
0.5605935136056769
0.5464024389615237
0.5535112893588084
0.3410959085559143
0.3437891191385830
0.3451572871675547
0.3306215120811210
0.3443798314331508
0.3473059969850311
0.4500709656166734
0.4451938203024925
0.6362409050402669
0.5088592401183909
0.3675178059438042
0.6287883516132581
0.5007756228817091
0.3705538988059968
0.5441483175604389
0.3456653133681865
0.4367618990750620
0.4448113871465511
0.4360956855941333
0.4349274435386107
0.4492018983086312
0.4404983860764408
0.6529617101517026
0.6438467323166713
0.6528102440255610
0.6601366630307312
0.6555245348688183
0.6587967778911018
0.5468198166494452
0.5500387427470664
0.3726378827760521
0.5020781241799295
0.6327463836886946
0.3717324123176248
0.5008950184124400
0.6303053545377534
0.4469251322703367
0.6498342552679431
0.9489822449053712
0.9412806770712185
0.9393197955510771
0.9403621701909358

Green Chemistry

0.0812702599035176
0.1228830034575099
0.0962916278483602
0.0697767009898249
0.2956681935102463
0.2960233973140293
0.2455029022688155
0.0800894479208245
0.9761054501268914
0.0797629242741011
0.2675830971149809
0.2478177156307052
0.2357630664070392
0.0785435346605316
0.9679493660708312
0.0796740873599095
0.2681281927965121
0.2514058777178661
0.1892836674853776
0.1628629079443925
0.3832538587425838
0.4192683987526931
0.4197090189993203
0.3740108551812333
0.4079600560163856
0.4228748729698193
0.2079602374337368
0.2055632032009063
0.7501971197695936
0.5807987216158969
0.4684460072248002
0.6010469926035401
0.7895269844292503
0.7390858864535547
0.7361386222951286
0.5767045867142911
0.4571772294512534
0.5745185093193111
0.7649150930285498
0.7483429883000716
0.7065679051921899
0.6754430406478223
0.8966524932982063
0.9082659988774752
0.9230214234658837
0.8899785947759308
0.9067308977066405
0.9197337626761336
0.6990308622127651
0.7066453057819988
0.2425590371264158
0.0775628768221530
0.9716781062183368
0.0789837287995842

0.8835622392257446
0.7552645941426971
0.6259741042957788
0.6927386581330800
0.8014244301390799
0.9072895733422133
0.8832761111759684
0.7555112664003246
0.6955895795141060
0.9256395669156989
0.5853756370268118
0.5907977225738364
0.5999578689928957
0.8105965931130215
0.8092386245002414
0.8045263559712872
0.0036937719908652
0.0042037705500625
0.8725954058248796
0.8065422229886836
0.7018258799803473
0.6005283723143648
0.6155556800349762
0.7430801966064978
0.8742229537908962
0.8072119959941678
0.6986153091518269
0.5912859096373908
0.6167037485149437
0.7447123554299717
0.8050220598803727
0.5742265049764410
0.9160257400885292
0.9048744478644866
0.9010023025737122
0.6884578181173965
0.6950913943445455
0.6951290114713337
0.4976199862591282
0.4955113408493487
0.3725200197339780
0.3093374813041182
0.1984758498357270
0.0869176686548456
0.1142575606584306
0.2425703491669692
0.3747490302043602
0.3106904247071184
0.1942289169329615
0.0910857578522752
0.1185861601111717
0.2459963747084213
0.3084806191985496
0.0735290959891863

0.9457177880835757
0.9449985105650667
0.1531500045639464
0.1587765463261894
0.1551822287310126
0.1625412538740432
0.1565386592542554
0.1578255541636562
0.0507616076401897
0.0513380118018758
0.8739585750502611
0.0029030814075391
0.1324042944832103
0.8729188571792744
0.0023634772996291
0.1313082853514910
0.9486982766144695
0.1527403754979195
0.0582800535229340
0.0563899948522546
0.0577257212822578
0.0611798100363798
0.0552850386132237
0.0595571461139895
0.8450857151652971
0.8522889819198135
0.8448239202468708
0.8428887524708419
0.8444978805752890
0.8412491947594556
0.9517220296505183
0.9512153108025238
0.1265108227147722
0.9973992885694393
0.8674657097887298
0.1306097100781005
0.0012644438308268
0.8711719016135251
0.0550629536217869
0.8500546038220280
0.4389995865037328
0.4497944967188233
0.4397929428641556
0.4393940135412305
0.4445773987403387
0.4398615116812131
0.6581377021964328
0.6387744214078644
0.6509006520105267
0.6599145425058215
0.6562102844019884
0.6600892216524824
0.5484841123628859
0.5506660995117388

0.2687953113719762
0.2452505849356468
0.2369195818234956
0.0749790426666019
0.9704035032185921
0.0783459280109818
0.2686410990206086
0.2433030590520140
0.1817901564545481
0.1739443879317396
0.3894750729526515
0.4128300942888237
0.4262977778600606
0.3823761578734903
0.4010314529129499
0.4192621070200341
0.2050664897795366
0.2044749353994413
0.7406639409168669
0.5772802404861215
0.4647813904010863
0.5851759005395091
0.7767346646394445
0.7457023118021678
0.7340144780461771
0.5722213813348292
0.4703694725472816
0.5776824261765993
0.7677094221886230
0.7411568813091278
0.6960001674186537
0.6791344468407676
0.8919415503687316
0.9057710541673978
0.9216888575180778
0.8860148949295303
0.9056589628683905
0.9160562137513101
0.7026560601402747
0.7077265934353005
0.7490677956051592
0.9150181120410156
0.0134489814971782
0.9187129810069701
0.7283680705468289
0.7512088343143747
0.7605372715186378
0.9247638320308058
0.0397137903400629
0.9232665757656098
0.7329060155280310
0.7600519444121273
0.7844808893824381
0.8228807454235779
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0.4185761719150859
0.4084363704157818
0.4022991551139435
0.1859573285957242
0.1912756232608188
0.1974665348945584
0.9921208583293157
0.9977978817477002
0.1260052886198745
0.1905269015963686
0.2987014735930888
0.4007405828335109
0.3820160033534778
0.2547977168228457
0.1240527747177728
0.1948515407381423
0.3009163742350342
0.4029034657323974
0.3798690493534480
0.2528787079545095
0.1849217071368515
0.4335898626589705
0.0767966627569526
0.0967793115925245
0.0988287731527641
0.3166298349467280
0.2968001432227259
0.3038466233678269
0.5007905034491082
0.4993337705060743
0.4246628720333299
0.1882755661687009
0.2930674069468290
0.1079799951808677
0.0816630105804456
0.3127217349860239
0.2128806381040907
0.3876191582494806
0.5770192598964832
0.8112918247340076
0.7140925606063342
0.8887530173979726
0.9197161772313561
0.6861032324914436
0.7930618521698448
0.6080428564150921
0.9179678884865626
0.7726877368657495
0.6206756393970426
0.2743502198154439
0.3054835855281817
0.8662127547505780
0.4235179018527259
0.3475562544110214

0.3724807975747546
0.5022387284067817
0.6320229372001966
0.3722843271313167
0.5018438650337965
0.6315804050534416
0.4515614779360804
0.6537860606541227
0.5591690999497230
0.5606652962312638
0.5584090752466365
0.5614738712628099
0.5406678538104788
0.5525108527697423
0.3434852626646073
0.3411740850505258
0.3456414291866597
0.3324642871387196
0.3576304294100093
0.3531975910635692
0.4511615799820209
0.4470226407655127
0.6275283422284514
0.4989084959695307
0.3686318741003535
0.6301857914118411
0.5070433973276606
0.3769311447853698
0.5536648090749925
0.3398075653623726
0.7497634714825596
0.7510342569954417
0.7529186724284667
0.7486256674141594
0.2494436636762730
0.2578289617451051
0.2509735172514474
0.2497975116412452
0.2476052426291900
0.2507591363216708
0.2510311331099323
0.2487361431891074
0.7503465713775506
0.7505147777539178
0.7536788805285911
0.7526462903807339
0.6947150877094372
0.6722143802342130
0.4382959129408212
0.6724974048881888
0.1755492531734638
0.6531116296407868
0.1727185244522044
0.6589387839875464

Green Chemistry

0.5964483763689853
0.5863258681405066
0.5743109287715026
0.6101183840524057
0.5978074474700489
0.5840508906657089
0.7896985069933569
0.7901854646757389
0.2585803040137964
0.4251143585346881
0.5310609817250519
0.4141893206531343
0.2263999605851262
0.2590092366101171
0.2645185648898730
0.4223827422072492
0.5310144292631450
0.4121902107810004
0.2244706889636141
0.2495300309057704
0.3208576214363593
0.3380996544863284
0.1099934136959280
0.0909597303434946
0.0773681871139450
0.1317394128775843
0.0863712225048684
0.0744656897695174
0.2888146497239777
0.2817212437918847
0.6440564012070660
0.6517020735834369
0.0504200391734377
0.0609916892381411
0.1459494262513014
0.1507947165516035
0.5593982329936460
0.5579287052182617
0.3490195320195709
0.3490690274118990
0.9437922954971500
0.9351576334991624
0.8479233879740944
0.8497462737505821
0.4478857574925465
0.4427106831145919
0.3863680944942913
0.4702366775019410
0.4629141950392054
0.0256447843599564
0.1739488623159424
0.3750642641380925
0.1749584419618827
0.1642451686497354

0.6519666052507274
0.9257833417940831
0.0115404552639697
0.9763146855345268
0.9573883974407721
0.0144872216634393
0.8969387562867274
0.9700528944586378
0.9683356418483575

0.4189534217508351
0.5893110272197646
0.5947893022855314
0.5788719053191606
0.7062031340410109
0.6968368755532471
0.7363222839906584
0.6061494963934293
0.6791969486155485

DEE on BAS (T2)

0.4238472919612035
0.3097836047869222
0.2796695508001217
0.1229392526087582
0.0695016356019719
0.1859126739087000
0.4229687548269925
0.3093899280696085
0.2758298214279210
0.1203441000780494
0.0694422684393163
0.1875245280259230
0.0775947960683523
0.1893389835906691
0.2206656907602542
0.3775562549128068
0.4273011718653285
0.3115206337303590
0.0782648803459336
0.1892428732643798
0.2217941429508849
0.3756050207103170
0.4314063577353849
0.5743388836035541
0.6907100262261098
0.7215566886574917
0.8787683578262829
0.9303036223747106
0.8156552783815386
0.5735811572857273
0.6923438030338862
0.7254540167225629
0.8791099744679139
0.9294367247756627
0.8154458416227693
0.9199267507879906
0.8039311163716282
0.7822251477732555
0.5706339439435210
0.6848183744715898
0.9246446359849388
0.8082049499940693

0.0590070172032442
0.0271365498140934
0.0594458265206319
0.0609517238527006
0.0282564080855529
0.0598037298147888
0.8263158980597782
0.8697255885474240
0.8282072938211024
0.8241803845502721
0.8700834396154056
0.8276443030715177
0.9404100901613633
0.9709773769959458
0.9396975207145585
0.9367429657997287
0.9689964232799890
0.9419153696129852
0.1718016833209472
0.1294477403225378
0.1733471004083105
0.1736805122227803
0.1263007241715631
0.5623611066353635
0.5289080256909841
0.5643312267887489
0.5646941426724003
0.5235416654095216
0.5569033085478370
0.3253219332356096
0.3699504678475807
0.3269970525325800
0.3243005230442490
0.3663200231121100
0.3281044187823726
0.4401164198329447
0.4668983904439576
0.4400886261626720
0.4733168016951405
0.4405694227162031
0.6722328999596555
0.6238219969589346

0.6233105852072303
0.5141637696847166
0.5239060711878395
0.4085775795598928
0.5262245184724382
0.4282013851716701
0.4029419311405774
0.4769934250429679
0.4588005205134813

0.6625865390096720
0.8074309407663980
0.0290584538365075
0.0303815346359686
0.8194047800752602
0.6767370965761902
0.6774379175284152
0.8166608091700539
0.0339215542464737
0.0310902889402300
0.8205794351935157
0.6862286460235479
0.1675544575808787
0.3169300580584606
0.5358676619925093
0.5321612268560485
0.3187033451941344
0.1768272374965584
0.1761618192893537
0.3225524195770606
0.5367142525029504
0.5284970468233486
0.3230339033486033
0.3386080814142970
0.1934814382040831
0.9727948394303583
0.9724462878665392
0.1820281453403806
0.3262487974254479
0.3267895559198443
0.1932521954361119
0.9739238837732926
0.9728126168342377
0.1830603934922918
0.3270477545646549
0.8387733267642311
0.6978280063178421
0.4722938550990690
0.6976812269392073
0.8359725098464715
0.8265221621744744
0.6938192627125117



0.6194509646397269
0.5703798316837626
0.6860023067670638
0.5768135258647850
0.6924856274322129
0.7199727582232743
0.8772607517790636
0.9292679345284600
0.8133210040254463
0.5783658106250915
0.6942505389524847
0.7246101830939856
0.8787708480277778
0.9298379722266955
0.8144461091059340
0.9218133498748018
0.8062700161713582
0.7807400822621853
0.6237658128237703
0.5720154681485113
0.6859538883338379
0.9227706830249184
0.8072652026388517
0.7748734215130318
0.6212261866769718
0.5689490394380196
0.6857116635579606
0.4228611699330470
0.3079345204221247
0.2774991549777503
0.1208724287494464
0.0669671400786904
0.1838347243006161
0.4242152861851788
0.3095522749500251
0.1187774341767637
0.0704741933468685
0.1880186099915007
0.0770858890812867
0.1882093608630580
0.2202501884568176
0.3775467575246944
0.4311615624629023
0.3124194814908443
0.0773109034562603
0.1897497520574448
0.2236150598424437
0.3770897019904753
0.4297398570162053
0.3123484004211860
0.3736373612156499
0.3103392638221263
0.2007633193263226
0.0911717629386430

0.6741747006503723
0.6305386751940566
0.6728741037671502
0.9433936083331516
0.9709802367768331
0.9382439744006962
0.9365553364059669
0.9711751373820973
0.9393706125191534
0.1696617594667978
0.1295055598487080
0.1736056261012874
0.1726175375436733
0.1298525385475358
0.1741355299227589
0.0581869971996604
0.0311786018497859
0.0603090335436483
0.0621094587895983
0.0298444818750112
0.0615618340868384
0.8275826887453621
0.8734897565936605
0.8304442939176789
0.8286595277272288
0.8714345348338451
0.8263016552902408
0.4404349349724949
0.4700357676627920
0.4422484640133334
0.4366360453686819
0.4715228514277257
0.4402070677885661
0.6725454649599280
0.6266409957277014
0.6714364284684670
0.6298801183744742
0.6745224879538216
0.5570720463341813
0.5295989869784907
0.5630841793303750
0.5637190296076383
0.5254411845193915
0.5521540012486046
0.3262111510208946
0.3716371045924073
0.3270925235479318
0.3253528160823059
0.3691921998053934
0.3346556395841825
0.0580548145248827
0.0494440322402826
0.0525132674083550
0.0610133683215743

Green Chemistry

0.4669559848494393
0.6809425332671805
0.8219506373251646
0.3361490693261200
0.1883898120981404
0.9677022506040944
0.9701244510411761
0.1836811340567973
0.3255200044435156
0.3293590954494737
0.1886800787944770
0.9715955129620153
0.9717115650955753
0.1842090714854686
0.3242725896031285
0.8336707086390944
0.6925968699765314
0.4671078999311100
0.4737583020859368
0.6874540501633429
0.8296538437367827
0.8252138679214441
0.6897362735406344
0.4738092838736528
0.4717892338963519
0.6839291926550759
0.8193273218961922
0.6577459979176840
0.8006355037194375
0.0228323282935737
0.0257791483964080
0.8151471367938019
0.6724796485901559
0.6727479582068595
0.8106518488550569
0.0334627361440567
0.8188434291075805
0.6842184286488009
0.1659570701652682
0.3171810747989826
0.5357821443347067
0.5279383943233210
0.3192456540786282
0.1800272611198710
0.1728005149001106
0.3145027394715654
0.5308868133507575
0.5242652805852762
0.3152128486014706
0.1759100310738216
0.7539352254726841
0.9202591604279434
0.0224303665817861
0.9222502695447505

0.1163463291528739
0.2443010320436128
0.3736585602378886
0.3080115456708206
0.1973956199242787
0.0896952309847846
0.1173555615511706
0.2442224176693345
0.3125013483995849
0.0736192045651880
0.4157818487409663
0.4107700733093860
0.3982772127570830
0.1891833225862702
0.1919975907893357
0.1993138703358399
0.9955735214485093
0.9959755567906400
0.1260794812197075
0.1915481760969233
0.2994286218086168
0.4042241756310789
0.3825181471173051
0.2554309954882744
0.1249813218684978
0.1867101666767090
0.2991054591080311
0.4029014327128967
0.3915512779623562
0.2556095606898437
0.1835479699270264
0.4194042844955580
0.0844853657617958
0.0932816997124411
0.1034988884940198
0.3047814456722209
0.3072586359828155
0.3008694311150650
0.5027112564570853
0.5054012841229141
0.6270056340004533
0.6921615211281246
0.8001604430441042
0.9073495783944812
0.8849279689282969
0.7567468228717076
0.6255851004821740
0.6981628781541378
0.8025597755058430
0.9045067174657389
0.8844515632526306
0.7552819790551993
0.6903823654002050
0.9230373866229462

0.0536350314278155
0.0540543461520781
0.8358991562778333
0.8553281508286434
0.8405001895549540
0.8376154715370008
0.8450943452713083
0.8401348582898215
0.9479917172752067
0.9491586691841950
0.1274434043187717
0.9981240765016126
0.8684028579180513
0.1313065798275308
0.0023538039902047
0.8719368150329836
0.0501723059549026
0.8479852217676036
0.9416250055980031
0.9395298199715116
0.9450525989117640
0.9358486857710435
0.9440390302928534
0.9502812875091466
0.1590229462762185
0.1554930328952286
0.1552370157611249
0.1630723532529261
0.1569203175271492
0.1523050780121830
0.0498618206552830
0.0488576658765770
0.8706287794012521
0.0002972644594902
0.1299475142168079
0.8712957760864499
0.0003884731405397
0.1291470627271099
0.9510329154637086
0.1455815147274963
0.5566699099067480
0.5573719871016929
0.5685916594760539
0.5592304870860134
0.5495063017372630
0.5530545173565093
0.3417660515627198
0.3425194494245913
0.3444491946562824
0.3314293120103806
0.3417958936552078
0.3459924373044150
0.4494097699423255
0.4450874876865162

0.7318604701686207
0.7554778824180776
0.7691860992751848
0.9324574818630611
0.0281908163689102
0.9238954677839706
0.7340300697428871
0.7663419619283933
0.7961260002728062
0.8289896829755908
0.6025476418277154
0.5886571365154348
0.5836244551449039
0.6246441221366001
0.5949787670660623
0.5892137097001138
0.7935336259580668
0.7926591431762612
0.2608626600913686
0.4260209020621708
0.5324622365992054
0.4205432574954369
0.2295953281052186
0.2597064729816932
0.2689875169009717
0.4348832318418797
0.5303298243933593
0.4171259673668416
0.2233833000286020
0.2708826501373258
0.3230357771162521
0.3281474090063779
0.1113251912596426
0.0931747509740349
0.0822224117829386
0.1239377855232971
0.0975747954068685
0.0721894432717638
0.2964059900247607
0.2968245485533224
0.2488428070135844
0.0824535259716226
0.9772513933686462
0.0822574007369300
0.2712100175994298
0.2485871386174802
0.2396994487402780
0.0823860922586455
0.9676458581106765
0.0839005291503469
0.2728477476325196
0.2548918448233374
0.1914258786489182
0.1699279708971171
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0.5759411574527827
0.5860903501727514
0.5878066789049570
0.8173503615520362
0.8091773985947888
0.8130881701999398
0.0044041764860793
0.0039749190483321
0.8651645800109561
0.8082550605607973
0.7048649843490872
0.6119253249977145
0.6111589116767641
0.7339688008724012
0.8750877787262635
0.8070706798380451
0.6930794475451898
0.5896403144545561
0.6180502646233954
0.7467105109438471
0.8047436948328066
0.5751471554105971
0.9201393700127269
0.9019838703115186
0.9068766413933185
0.6870043672742533
0.7018824346168833
0.6916504682208539
0.4973661818219188
0.4961868015249996
0.6257531411350964
0.6905225980192849
0.7986255031341023
0.9058003687276223
0.8830531708687788
0.7551983455602437
0.6262506695200376
0.6943139812842375
0.8015000190656251
0.9070902147265140
0.8833216104155334
0.7553760202012357
0.6985546406043310
0.9241119153627504
0.5849921555029532
0.5909617055972547
0.5990280488362151
0.8091018498225858
0.8084569470796322
0.8061930329746130
0.0030660770313758
0.0043157413834919
0.8724205698309161
0.8061509060159748

0.6356904098890016
0.5077912988316933
0.3664951164660160
0.6323954692890952
0.5046831702918284
0.3735909500389814
0.5434615314317101
0.3463686107784484
0.4337442410647742
0.4459685219790951
0.4379505929376022
0.4359187294325639
0.4500448415020190
0.4384709323251581
0.6521005011887615
0.6379132115812394
0.6498735005506476
0.6607040783397732
0.6557170456417701
0.6575906239180622
0.5450117065021425
0.5503407302509978
0.3722736011313217
0.5013399787337535
0.6322683536341180
0.3715780544947291
0.5001580278707454
0.6296205450262211
0.4462834043126059
0.6500863640712298
0.9493282536805669
0.9422688500568003
0.9384205861588332
0.9410091193480644
0.9423892171799397
0.9417962542333042
0.1515980943978897
0.1581099673624495
0.1553836754756277
0.1604294008226963
0.1580292773206494
0.1590674442398166
0.0503233184743346
0.0505474109992354
0.8729196662460380
0.0019094922204627
0.1314778254524975
0.8707418528761115
0.0009744519861027
0.1298241521167705
0.9477129381847108
0.1511460323045225
0.0594973099115059
0.0523507146466064

Green Chemistry

0.3854867257744693
0.4213555388825314
0.4238441481431672
0.3739911052506354
0.4134052958703587
0.4244362434904551
0.2085125472334497
0.2052751605056050
0.7538936242479664
0.5842381300689403
0.4687781880636211
0.6041606106867452
0.7926629185864941
0.7411267974681934
0.7407413257814091
0.5800855416067193
0.4614890969043271
0.5764097575592951
0.7671855461141454
0.7503345053086166
0.7164319775869690
0.6771032394615187
0.9011171953730370
0.9100633920007694
0.9264046887225430
0.8942017340217658
0.9087495817531630
0.9220829501865819
0.6987167099646030
0.7082461629693448
0.2431690916258994
0.0778111777005520
0.9729658217324247
0.0797858902358219
0.2697710729391435
0.2450583781816724
0.2392290766297849
0.0786123843931430
0.9712116742816951
0.0803797411828638
0.2708141243385848
0.2486463811938981
0.1859689852354391
0.1800603166626607
0.3891391030516616
0.4142309783317693
0.4283335224988284
0.3840082569740232
0.4003478531084029
0.4224903600314160
0.2063586891671088
0.2058918399141023
0.7414483369978152
0.5783530714653481

0.7019284205601160
0.6013651010455882
0.6152261683728821
0.7427097977504862
0.8740129854943607
0.8068569785622046
0.6974207324985524
0.5881491499668227
0.6168325091611656
0.7448620135792445
0.8038228774403703
0.5747986331551526
0.9162411793344152
0.9040290213906572
0.9012404354215977
0.6876834763224285
0.6957239916815863
0.6943865843753038
0.4977429720722785
0.4949521677859425
0.3728496670019404
0.3095312633825654
0.1991823926337799
0.0878618945143058
0.1141558417948738
0.2427549386659525
0.3743398023285241
0.3102039128791481
0.1937744151552529
0.0909306426039452
0.1185873443006852
0.2456785364218295
0.3082933081046436
0.0731438500569057
0.4184952874530209
0.4088678677062390
0.4023039723502166
0.1858211921258901
0.1915430008568644
0.1983756189347601
0.9919189295418278
0.9977025751029662
0.1266943507605443
0.1907117008705994
0.2990131804417456
0.4018615045780042
0.3828959054910094
0.2554384732368481
0.1252057307528934
0.1950011217343172
0.3007924986321538
0.4026894513965022
0.3812407957764345
0.2540880436634114

0.0577728573597322
0.0599818710102103
0.0559691113116054
0.0621088618633154
0.8449970481690722
0.8583260014479275
0.8491997247490889
0.8427456581968218
0.8425646012609248
0.8397715879756963
0.9522692320822981
0.9506837134499738
0.1267478523298740
0.9976680001924321
0.8674178183049377
0.1303057900246515
0.0010387848323714
0.8710023947863751
0.0548232714532044
0.8501339734419825
0.4391159248194229
0.4500470223304983
0.4400854402557493
0.4392363193504058
0.4445480545096241
0.4395276766433350
0.6583891143936005
0.6379328617288570
0.6510080167682220
0.6596117373687810
0.6558649224818118
0.6603339773703867
0.5485038629486050
0.5504359089580853
0.3724619757314798
0.5022749297470784
0.6320526514359628
0.3725389477467566
0.5022444544785454
0.6319698819595029
0.4509659557562233
0.6538109117923999
0.5591322647153684
0.5607571694110245
0.5581621506365586
0.5619251327870163
0.5416958720506280
0.5500849242871412
0.3421325798807419
0.3401281263697711
0.3456636041588877
0.3323702740575712
0.3567064174135864
0.3556529261776625

0.4648642893731487
0.5867793337563840
0.7783781267264146
0.7466093999808446
0.7360759992903730
0.5744982195973422
0.4751614180855636
0.5776204516790893
0.7673124373793740
0.7429598932974778
0.7067777242282697
0.6824720140320201
0.8933828482355534
0.9061043210075018
0.9234125442549997
0.8895782653111831
0.9050861279146826
0.9169898291395793
0.7031402373902497
0.7107600271385808
0.7494952372775603
0.9153377708496686
0.0148729531655488
0.9188695424113862
0.7284872111166910
0.7515038314648629
0.7614939993491180
0.9257642438316254
0.0410495965944099
0.9236898010490269
0.7333118661563390
0.7615024112327878
0.7841086757521900
0.8232681535886657
0.5966880269795755
0.5867841978579599
0.5754360293943096
0.6099806630913606
0.5988591904831349
0.5847560627906170
0.7916785142970517
0.7911472276787257
0.2583344692717018
0.4257736567303199
0.5308255232861967
0.4151494219898910
0.2273799723948700
0.2604107817524136
0.2635609344306804
0.4225307944793186
0.5313436405560359
0.4126838952161356
0.2246109200149375
0.2508853485363411



0.1828709609662150
0.4333379818174646
0.0761385863856845
0.0970343873396051
0.0995510970809446
0.3158110394253419
0.2981741333184846
0.3046737583224495
0.5020655860992205
0.5006091741035941
0.4245932928309822
0.1882129427127877
0.2930157782052742
0.1066747520559377
0.0802807316764972
0.3116771719944724
0.2130342475779829
0.3873437282249326
0.5779420639740585
0.8117686749344791
0.7131404721757237
0.8895264740841066
0.9193198107406055
0.6862721955110034
0.7875150340344528
0.6113830623455967
0.8740514441857452
0.7731701877197522
0.6215681529275447
0.2740267859841516
0.3051301119348585
0.8445039061311205
0.4231710481579916
0.3451793054053195
0.6554426440188178
0.7500629277976931
0.75827467951877175
0.7696460975790311
0.8587601467847963
0.8773544870539880
0.9328862742834009
0.0132141714638823
0.9573164767708171
0.9512639273685892
0.9705475594003456
0.7777115745906064
0.8494188642377423
0.9621407032605359
0.9430340890486870

TS betwween DEE and ETY on BAS (T2)

0.4507498730681457
0.4472606722785443
0.6272627005550958
0.4985230349950480
0.3681959003314372
0.6299275616693940
0.5068178713676101
0.3768005543100601
0.5532704832809379
0.3405509507127637
0.7498222984414298
0.7512568269964477
0.7524404489159573
0.7483889614922346
0.2489378314295125
0.2580365135716148
0.2509081574372839
0.2497191137152136
0.2471024520525837
0.2508818959257765
0.2506129677528203
0.2486045802418888
0.7499805169096251
0.7498453915137471
0.7539742036179843
0.7523560756348375
0.7193729411879148
0.6714795577570166
0.4381107990484164
0.6720546773852584
0.1756491071086406
0.6686198390799064
0.1735232299304411
0.6596121972318469
0.4234454383027277
0.7065227539198871
0.7451217715152819
0.7913778932824547
0.6816014638847588
0.7668258359192598
0.7543809622426041
0.7374000933915095
0.6720716837040531
0.7833947779833303
0.6996224285110960
0.7435097087546235
0.7272965971306726
0.7232412481840196
0.7324597324666580

Green Chemistry

0.3233922629302131
0.3382464675447176
0.1105274404804765
0.0912799915145464
0.0772182548328425
0.1333195427907689
0.0872409632957808
0.0749228678047569
0.2899002158271777
0.2850366146694611
0.6450319912458929
0.6530725345962037
0.0514569213320268
0.0615240060258035
0.1458327694622555
0.1534037537603959
0.5607424792418313
0.5583994318303805
0.3505719537882951
0.3564913027298212
0.9466085730708240
0.9395123752573881
0.8505851081462773
0.8527193587424146
0.4616785742708320
0.4441123535539623
0.2805236035821141
0.4773293776854153
0.4658705173844856
0.0263593636590562
0.1762991858024322
0.3329492520245345
0.1762434529372917
0.1672180033489538
0.6272394890529095
0.2266680047067284
0.1113831207216827
0.2200876205610826
0.1412533134321191
0.1467854503389535
0.4460207802655181
0.4060093620237775
0.4210930799777162
0.2686111001909104
0.2433272816450616
0.1858420598657604
0.1818229995501952
0.3976818974347445
0.2921438519640696

0.4237612003502892 0.0591989415327623 0.6634077032694897
0.3103053292048607 0.0272900650412071 0.8093355343907024

0.2795065532532074
0.1229345047231358
0.0693625873340973
0.1860537708898890
0.4226642768429471
0.3095811645859100
0.2750408269808374
0.1195998773079446
0.0689330162132547
0.1873036841281643
0.0776346068646545
0.1889571647904382
0.2201630596766584
0.3771331533121908
0.4263387621111970
0.3108726069899554
0.0783337786244998
0.1888288947268520
0.2215600172679088
0.3752724790430832
0.4305377843243200
0.5747442429590720
0.6879786044045315
0.7217468205822758
0.8789680939096378
0.9313879895892506
0.8141935671315602
0.5728383587877348
0.6903548750330183
0.7265191481680273
0.8801431546389229
0.9306361587257769
0.8148072009543110
0.9200519231137073
0.8041462326410934
0.7822785300011684
0.5708614399851557
0.6858859802297294
0.9236968100801300
0.8081725198157417
0.6176257805848241
0.5686435681663067
0.6864658083966296
0.5762013491405912
0.6913786533534384
0.7199166277794354
0.8771279523189074
0.9296752287319183
0.8129957552900151
0.5773657171320555
0.6929394659318082
0.7249137949476323
0.8787834656323448
0.9302726868841525

0.0593194046243352
0.0607262021578194
0.0279553466030752
0.0598816952880563
0.8259892967060269
0.8697321025141727
0.8274381287164724
0.8233642376703804
0.8698138349800953
0.8280816603191385
0.9400357375971330
0.9711077017984364
0.9402203578812058
0.9367618645250141
0.9685347274499607
0.9414711278791689
0.1717757268316647
0.1296453963288893
0.1729739011176896
0.1735240994049291
0.1256369877753049
0.5616814117784699
0.5264375542288453
0.5636704703337034
0.5645024331459867
0.5224907115894838
0.5528507331723763
0.3239821928510609
0.3681101609056256
0.3264007539332699
0.3238076211748046
0.3656155915608656
0.3278372759790582
0.4407005834972829
0.4673807819604712
0.4382496108898572
0.4735391451181394
0.4401608868669318
0.6719257214493243
0.6251461497788514
0.6749144274695769
0.6309306196275012
0.6730370416100236
0.9434828058966700
0.9717542003833052
0.9380628691920475
0.9359585210331431
0.9716257111905150
0.9401631769435390
0.1688191966530643
0.1301592617565057
0.1730520813387340
0.1720311225431467
0.1301442463824013

0.0302942268143509
0.0316526816852689
0.8214019548237564
0.6790475204841593
0.6781375837056511
0.8183804131364226
0.0351687686785771
0.0323225106686059
0.8223691545466730
0.6878294964513770
0.1684751001231287
0.3178966771943106
0.5372610029752515
0.5334079540396071
0.3195177102138432
0.1778106011159178
0.1778946786687436
0.3244861341486628
0.5386775848331218
0.5289647194958363
0.3235434473812535
0.3391856643150703
0.1900816297776745
0.9719094745865645
0.9740190387266062
0.1818157649455471
0.3212274713414409
0.3267163677658238
0.1910103856584484
0.9727133756271986
0.9714461791695460
0.1814574473162182
0.3237686523128441
0.8385464524214986
0.6950622637640018
0.4714184453362885
0.6986811828456185
0.8341604821931049
0.8268530911372233
0.6898154019581463
0.4703247574274450
0.6838382082096435
0.8207857457057109
0.3364775676234852
0.1881937099737463
0.9684983782379794
0.9705004453546640
0.1832141617421991
0.3240815933970194
0.3302643775842125
0.1873924298175346
0.9714393873067614
0.9718148822631059
0.1839499535501814
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0.8135976546009043
0.9214730248040037
0.8066453959100341
0.7802654043326736
0.6234382712021382
0.5716880996319562
0.6867060174826793
0.9222547216926732
0.8074852279431393
0.7763986229710991
0.6208751190736926
0.5690905588022473
0.6862027502859266
0.4232212729220304
0.3081643818211308
0.2773404931684164
0.1206995182036432
0.0671036604393600
0.1839752388286769
0.4232583545516777
0.3084196255129911
0.1181199988873030
0.0700135379168425
0.1873438259116304
0.0772798060292078
0.1879352177043275
0.2203394417398364
0.3775889296677494
0.4309222395795343
0.3122000340948200
0.0778254327687673
0.1898664765392485
0.2238843746095589
0.3771906176480735
0.4294954347329619
0.3121898118637905
0.3738215363465179
0.3111720457398211
0.2006878059726631
0.0902647654536553
0.1166094692786311
0.2445522391676907
0.3737344628765520
0.3080727677392960
0.1967527557451942
0.0881749646753156
0.1171624587881701
0.2441526298744034
0.3136451652676146
0.0734821662352738
0.4155728388358123
0.4108355888691158
0.3977789931896464
0.1894188790738566

0.1743722666563381
0.0571084397129871
0.0304083804525484
0.0605839887045527
0.0616037495447697
0.0299996713105422
0.0608564551322926
0.8273691752128475
0.8715945307909865
0.8274652369951695
0.8280716083016294
0.8715901840101393
0.8264530034566613
0.4402824156823276
0.4698970721869050
0.4420807617854381
0.4364158650086046
0.4715718069289335
0.4400795691272398
0.6724688087382277
0.6265972847551033
0.6708565870356171
0.6299475223810183
0.6747431663964241
0.5568456822020851
0.5289691779205901
0.5633713500336550
0.5636347575868665
0.5250934420064737
0.5509884599713892
0.3258520633663345
0.3716053759818227
0.3267901187716280
0.3251983626559330
0.3690525384297523
0.3353343450309343
0.0582869090124497
0.0501010657067111
0.0523155051171579
0.0614755398475041
0.0530972247142848
0.0536254329102270
0.8358007778965494
0.8542526039566875
0.8398972568114513
0.8363145783702350
0.8452959130277355
0.8413538565310220
0.9480272252085870
0.9488889240807410
0.1273509438388905
0.9978965253857858
0.8682922743882940
0.1317214723447011

Green Chemistry

0.3211701014866138
0.8330510545372302
0.6892767884677905
0.4658780296053798
0.4744562851928453
0.6888193240261926
0.8291191489421836
0.8250793674394423
0.6858759747656007
0.4679507003304318
0.4716933533574865
0.6850437498949908
0.8193403850449124
0.6579457722567152
0.8009611123830283
0.0228317972639278
0.0267095574270134
0.8158050523914617
0.6731514220472216
0.6749552653258115
0.8127102409737343
0.0344244404353620
0.8194073416595163
0.6856158778928181
0.1675388978000285
0.3192332481314242
0.5373429887325551
0.5289891442015023
0.3204565967346332
0.1813489870497561
0.1732581354983521
0.3156020619590728
0.5317106484124285
0.5247937841107948
0.3157707922743102
0.1766499009857468
0.7549494738667168
0.9219455721135126
0.0221620507516741
0.9240645299890053
0.7342030323853374
0.7574652640025890
0.7703351781695528
0.9339464406549685
0.0279485311364415
0.9253484476545224
0.7358983410537109
0.7676120856840165
0.7991079328073718
0.8323698450576921
0.6028818770681389
0.5900428817667894
0.5847070765666967
0.6278283581751536
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0.1919925286521271
0.1985425673194093
0.9955353746651706
0.9953990139033122
0.1258700366617288
0.1911721388749505
0.2990374599077168
0.4036336542113525
0.3821092500519259
0.2552323229501028
0.1248426330371303
0.1858938621143320
0.2988238223166745
0.4024829172132203
0.3908277132871278
0.2552523538319983
0.1831409309599554
0.4175496564676222
0.0844205699546450
0.0935921168806825
0.1039804976468829
0.3036956142972856
0.3068545732686085
0.3000949984450301
0.5019747248049881
0.5049716358102514
0.6266317555954860
0.6893925465925967
0.8002169551886760
0.9090067749345888
0.8845465726565641
0.7561943627999448
0.6252146724818257
0.6967309913493632
0.8035530361539137
0.9089816689605159
0.8836335778395342
0.7546980856461433
0.6835479111286406
0.9237318592678074
0.5779074414245108
0.5875517048905633
0.5878880660210570
0.8131683940791712
0.8067492818589269
0.8138450129516173
0.0049607001014986
0.0050464085814195
0.8652271084067684
0.8095445338279031
0.7049332522973868
0.6120950274629589
0.6117472464579162
0.7341522446486437

0.0031351492033969
0.8726452608687844
0.0496791701870875
0.8483093866012413
0.9414920668979654
0.9404098762947083
0.9453374032068997
0.9355415953007404
0.9430467112314110
0.9501595262401947
0.1601742992522439
0.1541369104043566
0.1548499250744145
0.1628709241249387
0.1571171852029776
0.1532951519184368
0.0501300841197394
0.0483169064223304
0.8703495540635147
-0.0002532586015832
0.1293608173107803
0.8707998330604697
-0.0000865203988892
0.1290198479718187
0.9508644095687053
0.1432935272574859
0.5570706505697466
0.5560723123078113
0.5674711090874911
0.5593845615326662
0.5454370334213234
0.5458076824211958
0.3373505304393797
0.3411533464163884
0.3445571480499811
0.3308527551493390
0.3399357693752189
0.3476041929371850
0.4472234230486589
0.4441313744711993
0.6345815472938541
0.5069303077135227
0.3656719182526674
0.6314232760643416
0.5040894219181594
0.3728292000845921
0.5425421831061675
0.3471178745131051
0.4362182929510628
0.4439291009548652
0.4341777597550434
0.4370544363669436
0.4494956407506080
0.4389196411323320

0.5962089222474498
0.5909097621277042
0.7940898274195508
0.7932142899585086
0.2620206495888225
0.4274237603939181
0.5340942681309874
0.4216102923684806
0.2301688121963485
0.2612187046717975
0.2714014347141225
0.4376313991461770
0.5311618312320291
0.4175389786511347
0.2244062068014492
0.2736763315118680
0.3224932700546747
0.3285929882380143
0.1123664330196417
0.0938778288224346
0.0849640521833548
0.1251145365357800
0.0985772475883007
0.0744278842021742
0.2975516978278427
0.2973932701673112
0.2481712022067812
0.0796980940055111
0.9812238485976853
0.0827920958091947
0.2707012535953681
0.2428526761281797
0.2388611034001175
0.0799863454922914
0.9704290266524410
0.0805260693250775
0.2682162127404278
0.2522579499637621
0.1878020971847325
0.1679690179438723
0.3869062865499453
0.4211516655055598
0.4228995356796236
0.3613410523335978
0.4126259117387274
0.4216649804900597
0.2108994161582592
0.2074115641515899
0.7535504423849951
0.5826201328298195
0.4708738500527963
0.6043900819031609
0.7929228573232437
0.7383082143322041



0.8744305865545944
0.8091825459114562
0.6927740465569093
0.5851681600032264
0.6175110339802586
0.7458292256705848
0.8036438917993142
0.5751949047119204
0.9197180555372348
0.9020006846374254
0.9053978839196873
0.6892643899327024
0.7036960992792255
0.6928583397342143
0.4977134667979922
0.4945881824439631
0.6247847343644977
0.6892870638186613
0.7985059198268886
0.9068701362289940
0.8824951020452502
0.7543211512336828
0.6257521772409158
0.6917609260195311
0.8016186336357408
0.9088983508481012
0.8830158796945253
0.7550391050962901
0.6973760863805371
0.9240714298816394
0.5857899450422966
0.5902721737796639
0.5986262397374666
0.8088956905896743
0.8080155045463790
0.8048790731675308
0.0031229084158311
0.0044681600010776
0.8726264770383586
0.8063028379889753
0.7015091030823440
0.6018242893435320
0.6155247616196935
0.7431858662055625
0.8739405906263904
0.8071679065370307
0.6984203109775138
0.5909582487857918
0.6168156529825054
0.7446920031184073
0.8041560581979429
0.5730396500690446
0.9148430059243792
0.9033666395214532

0.6516814056106529
0.6421414352190609
0.6552046199435212
0.6605817388469511
0.6575956901739848
0.6574765339385117
0.5458870370293915
0.5508923038045509
0.3716406313141821
0.5012243936424099
0.6323167356854047
0.3709263554980051
0.4999342606129858
0.6293041141466629
0.4461787309401117
0.6495146877477184
0.9498170037589596
0.9426508011817700
0.9380628610322843
0.9413395213857866
0.9437949900070410
0.9430446454557743
0.1522944588110512
0.1580211097848049
0.1542137419462265
0.1609040085116359
0.1588712659064200
0.1600363373983137
0.0509663885039632
0.0509747338769421
0.8730588446572016
0.0015285910247105
0.1308919979054343
0.8705196059563752
-0.0003771205778143
0.1292291135170211
0.9482552026301863
0.1509502073677987
0.0573941298735109
0.0558761423382277
0.0572231342817029
0.0587626975956088
0.0559372416203527
0.0595191816721702
0.8452599113834436
0.8498117980280181
0.8428842815850741
0.8453005686708966
0.8423836683487876
0.8408280633307151
0.9510091811445818
0.9507994168394015
0.1256574737642651
0.9964164259174522

Green Chemistry

0.7407921224912941
0.5763732644235622
0.4690703557929115
0.5776214544198579
0.7676542636335173
0.7469244761539068
0.7080280554634829
0.6807655431581405
0.8978307244400052
0.9111842884354919
0.9269388852064453
0.8915991405094424
0.9062130217320048
0.9205025530856809
0.6989352592956132
0.7134549713381402
0.2431078771896267
0.0778757120379290
0.9755734376219657
0.0791559033628285
0.2686888267249285
0.2446637978520364
0.2400470178369427
0.0768384444176830
0.9751965029113030
0.0795473289567050
0.2692740682695017
0.2444649313232150
0.1860115986347871
0.1796138750437207
0.3890219183935962
0.4150502281730757
0.4291824277943324
0.3800529227294066
0.4024970711052092
0.4181887402470421
0.2071973691265268
0.2078346936669735
0.7400454023988494
0.5771121605830793
0.4644119134357992
0.5877058183206713
0.7791090444730862
0.7456826191257135
0.7354049221853189
0.5723661511900709
0.4716287006042834
0.5784924123913282
0.7685544429840848
0.7421711587047586
0.6941741674707574
0.6858864554394880
0.8926224557169610
0.9048324103504287
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0.9000666041015111
0.6894139024049074
0.6962705262185446
0.6947306867569636
0.4978273342588865
0.4953189850268936
0.3732227980038584
0.3096597229894488
0.1990854643386403
0.0872746132921156
0.1145629223189373
0.2432237734701952
0.3722772187953708
0.3099847610346788
0.1930005751601181
0.0907837608836228
0.1173752344773116
0.2438956371818035
0.3084099354058488
0.0733330644567903
0.4189748052199818
0.4093733728557810
0.4026049114104173
0.1858137794416017
0.1915163468176099
0.1987682852682326
0.9920224099851271
0.9968758076749467
0.1277427932799658
0.1910499860334315
0.2991278704350727
0.4014855776426789
0.3831186110402836
0.2562620014197864
0.1266216127310665
0.1959111636094024
0.3010058701262929
0.4024416674332799
0.3814992591695195
0.2548772475873739
0.1801966975163245
0.4330192134800590
0.0753366741860613
0.0969629620233714
0.0997600879554385
0.3141598277951246
0.2978081625756596
0.3048087194943141
0.5019997625812119
0.5003192876410332
0.4241990255330874
0.1887770816375869
0.2921314549567527
0.1064304766214467

0.8666165311929389
0.1299484193319454
0.0006408509682077
0.8707248646376606
0.0560522889588551
0.8489099673490541
0.4393917448988807
0.4495619022916693
0.4397308538395061
0.4396507617349444
0.4439235450304940
0.4392742635717654
0.6595409246069115
0.6377691096975315
0.6500167748416281
0.6595516947244578
0.6564537229239333
0.6595214921205323
0.5485939303127200
0.5504843046495785
0.3722367835869123
0.5019284399274048
0.6315788080732252
0.3726194158908569
0.5024695108001342
0.6322802975772251
0.4512423507044259
0.6533400970047865
0.5596577799905940
0.5609646548303980
0.5581525735244351
0.5621491485882830
0.5407364126183573
0.5468792479101866
0.3404843914289051
0.3388664794324456
0.3457047917380530
0.3319464702747134
0.3566866447295367
0.3585811361012762
0.4503745772565236
0.4470572199969238
0.6261708116561404
0.4976107620892251
0.3675384686536279
0.6293199209151608
0.5068803413583944
0.3768747958635713
0.5530591075232630
0.3407096885070094
0.7494828984149714
0.7515916218234563
0.7518240011540630
0.7476656380626046

0.9234980537338076
0.8878578740891192
0.9050666103338364
0.9174726649104814
0.7037096653169246
0.7099173085130948
0.7497266964778271
0.9155995385571111
0.0148111158682641
0.9201764802844066
0.7299551043822968
0.7516382884388598
0.7628009503994310
0.9279075875921902
0.0420917946481493
0.9241531550577252
0.7332012962312813
0.7647152487791122
0.7855015885365125
0.8229309109374322
0.5969750126443562
0.5865666403819518
0.5774611317302145
0.6099867168149984
0.6001538140213415
0.5863442518533345
0.7916738243114948
0.7926940143918696
0.2588007080541875
0.4271656390390678
0.5326839218697795
0.4157825419486280
0.2274532827258033
0.2629557706576353
0.2633636044794153
0.4227059464589645
0.5327260951432010
0.4129471535889034
0.2245854904234992
0.2518272160924869
0.3267494365297611
0.3402457327168084
0.1103846505630533
0.0936283636396143
0.0772031340303150
0.1363448448733934
0.0872971579999710
0.0749931309298903
0.2920582905232795
0.2849262892652547
0.6458397709202037
0.6552990858235700
0.0538744141187052
0.0629493195753976
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0.0795301535596946
0.3102477729369967
0.2132139444258649
0.3871644140099717
0.5752138373366749
0.8098811717885394
0.7150529229375726
0.8886878165414227
0.9183183448938216
0.6877335025883237
0.7921836507693906
0.6060737873714501
0.8443622338802304
0.7749819681567125
0.6217170715906504
0.2731337409246348
0.3041816113303048
0.8319037513037438
0.4223760356817226
0.3406693894142852
0.6562071974768086
0.7191832986586961
0.7083777933844100
0.7362768361848668
0.8121984698415637
0.8313579364396614
0.8229488254591234
0.9869784830155698
0.9772258908557756
0.9769479740737588
0.9736197999530180
0.7394175892740373
0.8089614230125036
0.9811955334180577
0.9799330924546964

0.2485963014995480
0.2586332109393475
0.2506734952572552
0.2494944072692784
0.2459930063669932
0.2508488360754111
0.2500158826462041
0.2478843988433625
0.7497932424053481
0.7499207182796247
0.7525046971961535
0.7523402688535379
0.7291685674148742
0.6714828583896412
0.4367775526694497
0.6714098613328708
0.1761566046003403
0.6655565344318221
0.1718235775336526
0.6600544544369574
0.4256268693469625
0.7085228006501989
0.7592862778533191
0.7935450633349292
0.6902466122266491
0.7754480653756789
0.7576348964697613
0.7631953204183332
0.6692414477291698
0.7938982956250803
0.7024082386820547
0.7503929507386130
0.7362414120801157
0.7232297150866361
0.7401434894821536

ETY on BAS (T2)

0.4239609166602032
0.3095170157038189
0.2797687782366550
0.1230884542143291
0.0696886301983669
0.1856926778438835
0.4232125613172689
0.3096759352874615
0.2760285895135993
0.1205356651742476
0.0696392534953605
0.1878669854998679
0.0781706967636578
0.1897411637463840
0.2207022988331926
0.3775675961470533

0.0587653913455130
0.0269408449837943
0.0597817181582462
0.0616192059889905
0.0283029674290969
0.0599419126690057
0.8264095060953750
0.8695939246775121
0.8287936937279340
0.8244676499647915
0.8702113761161798
0.8273130283319856
0.9408226328957892
0.9707923180506947
0.9396566743038661
0.9366396598179121

Green Chemistry

0.1460169275623145
0.1549635652174132
0.5620141331911634
0.5589429868294015
0.3525610539241128
0.3540448230697845
0.9448155783867231
0.9380800444662731
0.8500513599146140
0.8525888093022249
0.4405001319347651
0.4459019257738749
0.2418431134398272
0.4706709483614184
0.4661845582557186
0.0284793978197069
0.1779653181873810
0.3107110253161121
0.1757398629355118
0.1733572637754133
0.6265724586530784
0.2180297450494869
0.1142090493553555
0.2250582732780063
0.1037279462007961
0.1027896243128072
0.2873177903549514
0.4623351940932907
0.4266756858739721
0.2888158864384409
0.2497203966668750
0.1768999345471652
0.1481407154802119
0.4050653179034125
0.3089485952850613

0.6610267551704281
0.8056193718691398
0.0271519880331016
0.0291505296128053
0.8187076709436827
0.6754703590028370
0.6757827510130959
0.8153585751711520
0.0326104307879282
0.0300692152897308
0.8198397406666836
0.6856833377603212
0.1665664543485512
0.3161674675844985
0.5351417439903025
0.5305336834377654
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0.4271421379041431
0.3114596451624251
0.0785346721703729
0.1895561299190408
0.2218340808832022
0.3757336234485470
0.4313681400537026
0.5733447931625378
0.6888634288094866
0.7212272917255560
0.8784319043800408
0.9304544077660426
0.8145924123487202
0.5724604803211892
0.6906808806522465
0.7259083806016570
0.8794642223881293
0.9296918088512867
0.8142337748154532
0.9198895473495023
0.8041805812777094
0.7812083381865461
0.5703364693484710
0.6853913292219476
0.9244401074421900
0.8083318957878549
0.6176630407063913
0.5706141091934812
0.6863979370794054
0.5767661112202271
0.6920104328456625
0.7202661468129687
0.8774770312043403
0.9300600003572637
0.8140088852687347
0.5782775523339000
0.6930526208480920
0.7246302245003512
0.8785848150029760
0.9302823436778686
0.8139395975725510
0.9220402177458309
0.8068589160745477
0.7805693831968860
0.6236679488945102
0.5717951822190440
0.6861758536564924
0.9228664189529209
0.8075983466869581
0.7764570335280191
0.6213660358566659
0.5695140836722796
0.6858918673457479
0.4225543955538913

0.9691010385421515
0.9422682504501679
0.1722301878048476
0.1292467000646333
0.1734152470682741
0.1738364940014215
0.1263266652809015
0.5628307860750443
0.5295778373417631
0.5646868073461456
0.5652295526158988
0.5236234542100698
0.5546193975871905
0.3255383620637670
0.3705542503465381
0.3274889823677370
0.3243736243114783
0.3665801733223144
0.3282662546658887
0.4412296373515016
0.4681311676364809
0.4376734464050848
0.4729956929041622
0.4412083636625751
0.6726520790948330
0.6261158805544230
0.6747534047965035
0.6301574109582402
0.6734963930033131
0.9440242441484116
0.9714446188867187
0.9382976669179895
0.9363672533121618
0.9720289036315739
0.9418959534618946
0.1702903767097125
0.1299072261463773
0.1738899375646203
0.1730172438973620
0.1305240285797465
0.1737610743127198
0.0577204281930022
0.0310633793008799
0.0620498818902433
0.0629983607390822
0.0302905674096943
0.0609377871714296
0.8280438639889067
0.8725107623615402
0.8293991401280113
0.8283703176144968
0.8720591952208631
0.8272123034529697
0.4405067538425266

0.3173502613516015
0.1755162110325173
0.1754088807318211
0.3209651449494692
0.5354414209646202
0.5276293303428856
0.3222337053969251
0.3363579992630035
0.1910920195335014
0.9709735553812978
0.9707047245850156
0.1784313528859202
0.3227669924367774
0.3235883463066043
0.1898099091501377
0.9712916036128835
0.9695659564308109
0.1793050931652367
0.3224928013050787
0.8361979295048112
0.6933527285082554
0.4696688077790994
0.6958255432719642
0.8332307912496942
0.8241642699313231
0.6896588881837115
0.4644966628973948
0.6793697846993335
0.8198684640416096
0.3354202696461098
0.1871862244408266
0.9673699678702120
0.9694734557411337
0.1813973502494329
0.3242547055690030
0.3275746915766775
0.1848932982463406
0.9688828465501470
0.9695176566736906
0.1811594299286305
0.3195691362956442
0.8328331901272826
0.6896035751180712
0.4660443515456971
0.4724993531385114
0.6857661296977573
0.8284073806379282
0.8236427639726331
0.6860058472694637
0.4681376092544757
0.4702226682263980
0.6825942764294239
0.8180458206950715
0.6574599356258355



0.3078179443938355
0.2767323320744277
0.1202030821144043
0.0669454677105726
0.1837986571193861
0.4243939738202983
0.3098281867512071
0.1191549003592218
0.0705751526487234
0.1880378647291523
0.0767838438812314
0.1883181841129156
0.2199810782887782
0.3772033975549987
0.4303613788635404
0.3118686217688719
0.0770656613932349
0.1896456415969173
0.2236608555448323
0.3772742781481618
0.4292356329018033
0.3118765047011319
0.3735048715144232
0.3106154982459392
0.2008410213912755
0.0905701256087421
0.1163286154887217
0.2442238457498916
0.3743429278563475
0.3087962481881656
0.1976442692475258
0.0891005530140154
0.1177042102626399
0.2447958774480518
0.3114768244612601
0.0748584959885272
0.4159839552548011
0.4115439227843413
0.3980515848566168
0.1886660616802532
0.1917574238274221
0.1995623545663092
0.9957090580626304
0.9959912383048825
0.1264380385376001
0.1918285361678654
0.2994888598737990
0.4037305871573646
0.3827841800560463
0.2559107218167309
0.1247428271422167
0.1874368959588453
0.2992264721415269
0.4027544961964484

0.4699712821012828
0.4421657962478066
0.4368427904175857
0.4717406356581034
0.4401104318702045
0.6724724547879815
0.6267204992474096
0.6716587549514014
0.6300842369204849
0.6744285729426366
0.5575282342164930
0.5301420680777371
0.5628798826374900
0.5636318896090886
0.5250400435908115
0.5524991947160180
0.3265445822850343
0.3717827567976933
0.3272451354423443
0.3254255475700822
0.3691210151511516
0.3342146897978790
0.0573430447777085
0.0487893623486672
0.0539854360577140
0.0615483797908797
0.0538108329108450
0.0544940225229812
0.8363767050484696
0.8555870594159098
0.8410309142599277
0.8371171733493565
0.8446537542009774
0.8387756876542420
0.9477398024760025
0.9492148124386164
0.1272533098957913
0.9977848801988333
0.8681493892488926
0.1313010973780452
0.0022621572882045
0.8719988858562394
0.0496762944677289
0.8490278445772647
0.9416440447341774
0.9391780563629745
0.9453397290784183
0.9352907884143591
0.9447074315673865
0.9498838469425019
0.1584360604981916
0.1554562749966833
0.1555251043109564
0.1634477050940989

Green Chemistry

0.8004432062811744
0.0221127398390557
0.0254876625849780
0.8146837520821550
0.6721071764463213
0.6715429263838152
0.8098200348666965
0.0330170811345626
0.8186291863294577
0.6833982927514404
0.1656323163781591
0.3160326266883101
0.5351363177919499
0.5272809563369040
0.3184095885858818
0.1787333405473125
0.1730709294650778
0.3137751799701173
0.5303610838721858
0.5237409552684940
0.3141284451010378
0.1747921421484787
0.7519440425529856
0.9185788838940097
0.0195763319132857
0.9214757676491838
0.7310412512454816
0.7540212367665350
0.7680035237411752
0.9313083198837558
0.0256894903055638
0.9230793083489435
0.7337044287966829
0.7657794983000411
0.7937419310656841
0.8286178516061972
0.6011326158829582
0.5868472467599165
0.5819667508157637
0.6228452032632743
0.5940556506151540
0.5890981351540193
0.7922251669719903
0.7910420946162946
0.2601384422587439
0.4252206857904249
0.5319653980715101
0.4186089730447032
0.2274422241737021
0.2593147885985324
0.2684882316116000
0.4332436799936625
0.5302043707863576
0.4160210362048190

13

0.3917246295755113
0.2554853685861820
0.1843168498777076
0.4192214544498682
0.0851228683463043
0.0944256869136668
0.1033456539138091
0.3049563184941503
0.3062832123030757
0.3020755246875312
0.5026742573923612
0.5054844817915879
0.6251015617929612
0.6911151606735877
0.7998142908656241
0.9079819977110544
0.8835755595563328
0.7543440436173147
0.6242728991199793
0.6968713813470752
0.8030103379944152
0.9070035864794088
0.8826781160420183
0.7538830933161867
0.6874686464391239
0.9251068683644570
0.5745403067869629
0.5865479688355466
0.5863605760325216
0.8187129946364732
0.8082739812559248
0.8112910757416510
0.0039697853067186
0.0034430967034749
0.8658699015508303
0.8086105222007842
0.7038522926221982
0.6095103956027974
0.6116512080709646
0.7348834543503329
0.8760433766026896
0.8067129387834383
0.6922380514860872
0.5898640403394629
0.6186442645945377
0.7473789833171519
0.8047032604569175
0.5755965842659706
0.9191763603638576
0.9024174171854407
0.9051503976407953
0.6886051136215848
0.7005263366233450
0.6925126147744357

0.1567435393073622
0.1523962870925767
0.0496691319778738
0.0488939869328363
0.8710676394287116
0.0006488560986417
0.1304329128665181
0.8714865287822477
0.0005386501809720
0.1291862511349436
0.9512314270600015
0.1451666811678096
0.5580534756243291
0.5578270906088061
0.5672000197212818
0.5605935136056769
0.5464024389615237
0.5535112893588084
0.3410959085559143
0.3437891191385830
0.3451572871675547
0.3306215120811210
0.3443798314331508
0.3473059969850311
0.4500709656166734
0.4451938203024925
0.6362409050402669
0.5088592401183909
0.3675178059438042
0.6287883516132581
0.5007756228817091
0.3705538988059968
0.5441483175604389
0.3456653133681865
0.4367618990750620
0.4448113871465511
0.4360956855941333
0.4349274435386107
0.4492018983086312
0.4404983860764408
0.6529617101517026
0.6438467323166713
0.6528102440255610
0.6601366630307312
0.6555245348688183
0.6587967778911018
0.5468198166494452
0.5500387427470664
0.3726378827760521
0.5020781241799295
0.6327463836886946
0.3717324123176248
0.5008950184124400
0.6303053545377534

0.2223458615524656
0.2682328481855994
0.3223413323959461
0.3280104647586783
0.1102780166128976
0.0922447962357097
0.0812702599035176
0.1228830034575099
0.0962916278483602
0.0697767009898249
0.2956681935102463
0.2960233973140293
0.2455029022688155
0.0800894479208245
0.9761054501268914
0.0797629242741011
0.2675830971149809
0.2478177156307052
0.2357630664070392
0.0785435346605316
0.9679493660708312
0.0796740873599095
0.2681281927965121
0.2514058777178661
0.1892836674853776
0.1628629079443925
0.3832538587425838
0.4192683987526931
0.4197090189993203
0.3740108551812333
0.4079600560163856
0.4228748729698193
0.2079602374337368
0.2055632032009063
0.7501971197695936
0.5807987216158969
0.4684460072248002
0.6010469926035401
0.7895269844292503
0.7390858864535547
0.7361386222951286
0.5767045867142911
0.4571772294512534
0.5745185093193111
0.7649150930285498
0.7483429883000716
0.7065679051921899
0.6754430406478223
0.8966524932982063
0.9082659988774752
0.9230214234658837
0.8899785947759308
0.9067308977066405
0.9197337626761336
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0.4967880734592470
0.4964780480421663
0.6257482859897030
0.6909844323186329
0.7989083994745926
0.9059918075561689
0.8835622392257446
0.7552645941426971
0.6259741042957788
0.6927386581330800
0.8014244301390799
0.9072895733422133
0.8832761111759684
0.7555112664003246
0.6955895795141060
0.9256395669156989
0.5853756370268118
0.5907977225738364
0.5999578689928957
0.8105965931130215
0.8092386245002414
0.8045263559712872
0.0036937719908652
0.0042037705500625
0.8725954058248796
0.8065422229886836
0.7018258799803473
0.6005283723143648
0.6155556800349762
0.7430801966064978
0.8742229537908962
0.8072119959941678
0.6986153091518269
0.5912859096373908
0.6167037485149437
0.7447123554299717
0.8050220598803727
0.5742265049764410
0.9160257400885292
0.9048744478644866
0.9010023025737122
0.6884578181173965
0.6950913943445455
0.6951290114713337
0.4976199862591282
0.4955113408493487
0.3725200197339780
0.3093374813041182
0.1984758498357270
0.0869176686548456
0.1142575606584306
0.2425703491669692
0.3747490302043602
0.3106904247071184

0.4469251322703367
0.6498342552679431
0.9489822449053712
0.9412806770712185
0.9393197955510771
0.9403621701909358
0.9457177880835757
0.9449985105650667
0.1531500045639464
0.1587765463261894
0.1551822287310126
0.1625412538740432
0.1565386592542554
0.1578255541636562
0.0507616076401897
0.0513380118018758
0.8739585750502611
0.0029030814075391
0.1324042944832103
0.8729188571792744
0.0023634772996291
0.1313082853514910
0.9486982766144695
0.1527403754979195
0.0582800535229340
0.0563899948522546
0.0577257212822578
0.0611798100363798
0.0552850386132237
0.0595571461139895
0.8450857151652971
0.8522889819198135
0.8448239202468708
0.8428887524708419
0.8444978805752890
0.8412491947594556
0.9517220296505183
0.9512153108025238
0.1265108227147722
0.9973992885694393
0.8674657097887298
0.1306097100781005
0.0012644438308268
0.8711719016135251
0.0550629536217869
0.8500546038220280
0.4389995865037328
0.4497944967188233
0.4397929428641556
0.4393940135412305
0.4445773987403387
0.4398615116812131
0.6581377021964328
0.6387744214078644

Green Chemistry

0.6990308622127651
0.7066453057819988
0.2425590371264158
0.0775628768221530
0.9716781062183368
0.0789837287995842
0.2687953113719762
0.2452505849356468
0.2369195818234956
0.0749790426666019
0.9704035032185921
0.0783459280109818
0.2686410990206086
0.2433030590520140
0.1817901564545481
0.1739443879317396
0.3894750729526515
0.4128300942888237
0.4262977778600606
0.3823761578734903
0.4010314529129499
0.4192621070200341
0.2050664897795366
0.2044749353994413
0.7406639409168669
0.5772802404861215
0.4647813904010863
0.5851759005395091
0.7767346646394445
0.7457023118021678
0.7340144780461771
0.5722213813348292
0.4703694725472816
0.5776824261765993
0.7677094221886230
0.7411568813091278
0.6960001674186537
0.6791344468407676
0.8919415503687316
0.9057710541673978
0.9216888575180778
0.8860148949295303
0.9056589628683905
0.9160562137513101
0.7026560601402747
0.7077265934353005
0.7490677956051592
0.9150181120410156
0.0134489814971782
0.9187129810069701
0.7283680705468289
0.7512088343143747
0.7605372715186378
0.9247638320308058

14

0.1942289169329615
0.0910857578522752
0.1185861601111717
0.2459963747084213
0.3084806191985496
0.0735290959891863
0.4185761719150859
0.4084363704157818
0.4022991551139435
0.1859573285957242
0.1912756232608188
0.1974665348945584
0.9921208583293157
0.9977978817477002
0.1260052886198745
0.1905269015963686
0.2987014735930888
0.4007405828335109
0.3820160033534778
0.2547977168228457
0.1240527747177728
0.1948515407381423
0.3009163742350342
0.4029034657323974
0.3798690493534480
0.2528787079545095
0.1849217071368515
0.4335898626589705
0.0767966627569526
0.0967793115925245
0.0988287731527641
0.3166298349467280
0.2968001432227259
0.3038466233678269
0.5007905034491082
0.4993337705060743
0.4246628720333299
0.1882755661687009
0.2930674069468290
0.1079799951808677
0.0816630105804456
0.3127217349860239
0.2128806381040907
0.3876191582494806
0.5770192598964832
0.8112918247340076
0.7140925606063342
0.8887530173979726
0.9197161772313561
0.6861032324914436
0.7930618521698448
0.6080428564150921
0.9179678884865626
0.7726877368657495

0.6509006520105267
0.6599145425058215
0.6562102844019884
0.6600892216524824
0.5484841123628859
0.5506660995117388
0.3724807975747546
0.5022387284067817
0.6320229372001966
0.3722843271313167
0.5018438650337965
0.6315804050534416
0.4515614779360804
0.6537860606541227
0.5591690999497230
0.5606652962312638
0.5584090752466365
0.5614738712628099
0.5406678538104788
0.5525108527697423
0.3434852626646073
0.3411740850505258
0.3456414291866597
0.3324642871387196
0.3576304294100093
0.3531975910635692
0.4511615799820209
0.4470226407655127
0.6275283422284514
0.4989084959695307
0.3686318741003535
0.6301857914118411
0.5070433973276606
0.3769311447853698
0.5536648090749925
0.3398075653623726
0.7497634714825596
0.7510342569954417
0.7529186724284667
0.7486256674141594
0.2494436636762730
0.2578289617451051
0.2509735172514474
0.2497975116412452
0.2476052426291900
0.2507591363216708
0.2510311331099323
0.2487361431891074
0.7503465713775506
0.7505147777539178
0.7536788805285911
0.7526462903807339
0.6947150877094372
0.6722143802342130

0.0397137903400629
0.9232665757656098
0.7329060155280310
0.7600519444121273
0.7844808893824381
0.8228807454235779
0.5964483763689853
0.5863258681405066
0.5743109287715026
0.6101183840524057
0.5978074474700489
0.5840508906657089
0.7896985069933569
0.7901854646757389
0.2585803040137964
0.4251143585346881
0.5310609817250519
0.4141893206531343
0.2263999605851262
0.2590092366101171
0.2645185648898730
0.4223827422072492
0.5310144292631450
0.4121902107810004
0.2244706889636141
0.2495300309057704
0.3208576214363593
0.3380996544863284
0.1099934136959280
0.0909597303434946
0.0773681871139450
0.1317394128775843
0.0863712225048684
0.0744656897695174
0.2888146497239777
0.2817212437918847
0.6440564012070660
0.6517020735834369
0.0504200391734377
0.0609916892381411
0.1459494262513014
0.1507947165516035
0.5593982329936460
0.5579287052182617
0.3490195320195709
0.3490690274118990
0.9437922954971500
0.9351576334991624
0.8479233879740944
0.8497462737505821
0.4478857574925465
0.4427106831145919
0.3863680944942913
0.4702366775019410



0.6206756393970426
0.2743502198154439
0.3054835855281817
0.8662127547505780
0.4235179018527259
0.3475562544110214
0.6519666052507274
0.9257833417940831
0.0115404552639697
0.9763146855345268
0.9573883974407721
0.0144872216634393
0.8969387562867274
0.9700528944586378
0.9683356418483575

0.4382959129408212
0.6724974048881888
0.1755492531734638
0.6531116296407868
0.1727185244522044
0.6589387839875464
0.4189534217508351
0.5893110272197646
0.5947893022855314
0.5788719053191606
0.7062031340410109
0.6968368755532471
0.7363222839906584
0.6061494963934293
0.6791969486155485

ET on LAS (T2)

0.4236934799142752
0.3096070389432817
0.2792330565439476
0.1226177242311119
0.0690818337367919
0.1854826222001990
0.4223027424537930
0.3085538741578804
0.2754429431986908
0.1198522879185074
0.0686833311046733
0.1867950338311310
0.0776140289140964
0.1892034724245418
0.2203175476391066
0.3772791262217640
0.4258489890802631
0.3107672441248973
0.0778531228378211
0.1893587803486177
0.2214813884555253
0.3754817447382688
0.4306281496621401
0.5747607879773912
0.6851019990020762
0.7212083725772551
0.8775642248189738
0.9296112378441592
0.8099491929324939
0.5713124765101858
0.6866471857983549
0.7256724038420236
0.8791527084176014
0.9290652910389745
0.8118181122029876
0.9185725712432130

0.0591074732759305
0.0271613095002538
0.0600029336063422
0.0618522112461935
0.0280649254483967
0.0598302529669125
0.8263509370943564
0.8698629269654070
0.8285967712846682
0.8242579116532660
0.8699533012323141
0.8276660111946657
0.9410141227907053
0.9710422284435390
0.9396997515123801
0.9366527231504963
0.9689571948803294
0.9422483748373831
0.1720690972650030
0.1295211022619754
0.1733344709501710
0.1740545169831595
0.1254649970010152
0.5625337433072525
0.5232756460652166
0.5633153360826127
0.5647760949326238
0.5252863932343351
0.5528550249319130
0.3231950422177999
0.3664641091866092
0.3255664197732772
0.3242483230420149
0.3679724764015476
0.3290101635769835
0.4408809179768669

Green Chemistry

0.4629141950392054
0.0256447843599564
0.1739488623159424
0.3750642641380925
0.1749584419618827
0.1642451686497354
0.6233105852072303
0.5141637696847166
0.5239060711878395
0.4085775795598928
0.5262245184724382
0.4282013851716701
0.4029419311405774
0.4769934250429679
0.4588005205134813

0.6604173189179922
0.8057598517703707
0.0270822833797752
0.0290344440392157
0.8187749190519795
0.6758276294381047
0.6768523270462038
0.8154843083339589
0.0324529633187733
0.0296207914171082
0.8195478122924289
0.6855464082299667
0.1662857885681298
0.3158929642836982
0.5349677840586554
0.5305827954174642
0.3173304620629590
0.1751322026941406
0.1755702142647539
0.3208640552033016
0.5355367833737914
0.5268465071849132
0.3220051357847459
0.3355365931770535
0.1837033628703438
0.9691399456346246
0.9702135723966286
0.1781223286059622
0.3151175504798315
0.3246746875685352
0.1855169703656505
0.9687978200594994
0.9693375960411705
0.1787819480983419
0.3179476069439297
0.8346368487030265

15

0.8040447159789980
0.7816034150498687
0.5704727779478923
0.6864653809390998
0.9229601126732090
0.8082819983414951
0.6186018446231299
0.5692117298948332
0.6872955206036896
0.5753186283400822
0.6895381784036921
0.7195113530967191
0.8766849157520006
0.9293382036878647
0.8128450582426052
0.5770301900108210
0.6908048067251770
0.7245765050384265
0.8783606095618199
0.9299885384252430
0.8127116471284829
0.9212003987309932
0.8063605430991799
0.7809864784794309
0.6242130605609664
0.5716649317220336
0.6860095201299162
0.9215796724036999
0.8067274315434161
0.7717683271041411
0.6183325847667346
0.5677454413568455
0.6856966549720332
0.4223946291517053
0.3077543920781544
0.2759162038633922
0.1193269764539957
0.0662808394880399
0.1833992539588829
0.4238378166681122
0.3091444173523992
0.1179538499348802
0.0696760449431858
0.1872760716654287
0.0756828482797917
0.1877999815210707
0.2194346066364065
0.3767856496340327
0.4308398867631170
0.3117895637722239
0.0761443298025025
0.1889416955187669
0.2229292624866785
0.3765649109730655

0.4672470455822390
0.4377062744592436
0.4729308686674246
0.4401696570832060
0.6720228070019417
0.6250522200204418
0.6756547180947905
0.6302558122526003
0.6728059936304578
0.9433776026473079
0.9720632560239720
0.9371272003644933
0.9354882493930647
0.9711331367517784
0.9436326158926320
0.1694086001644801
0.1304212987811358
0.1733365445502949
0.1724447953780476
0.1296905801752015
0.1733845366869319
0.0572249269265645
0.0315976189430639
0.0631060239014337
0.0614351419905737
0.0296083291789831
0.0599770840486299
0.8277346640607328
0.8730108953563407
0.8319230064332445
0.8295114979014735
0.8713467093807621
0.8265027790805887
0.4404373534896973
0.4702341983083572
0.4427525848257529
0.4370596951629258
0.4718495174532438
0.4401862280435672
0.6727840050516244
0.6268866919307265
0.6717479134261569
0.6302199880721691
0.6745048572744392
0.5574570598219112
0.5297334246353563
0.5630362837858154
0.5637910152212219
0.5268321195151616
0.5527176324060775
0.3267700125591256
0.3714544933189085
0.3270921546306468
0.3259289579633575

0.6893883082188570
0.4654495588059577
0.6952047143286064
0.8299894847383077
0.8213222586188595
0.6850709098966841
0.4681359395685442
0.6802600291441251
0.8170840575549139
0.3351550673068906
0.1860080896231991
0.9671987213238136
0.9688212079345530
0.1808225874430555
0.3231127704589078
0.3295683457907331
0.1834981889415611
0.9683882809142051
0.9703018864300023
0.1816161494520650
0.3169356657464230
0.8325292905622168
0.6881990791828695
0.4650350028592100
0.4725184092877217
0.6860199827176547
0.8277860192127587
0.8219873871382725
0.6843917840860099
0.4678948525099526
0.4717192965723664
0.6846166561428086
0.8174705132088935
0.6575423470787931
0.8005414822531770
0.0224837988978181
0.0260543240360831
0.8150652304695770
0.6724038239118524
0.6725505981025565
0.8102191964548205
0.0332925924446328
0.8188069686766066
0.6838656829940010
0.1665291026104566
0.3164658849515439
0.5355561090801217
0.5280515991594382
0.3186444520437964
0.1795265207631095
0.1731391931708369
0.3142467780760277
0.5307062820459957
0.5231704414349887
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0.4290325266594761
0.3114420951785418
0.3734716924032779
0.3104683868156208
0.2003341454437697
0.0899684243294387
0.1160109777485129
0.2440744002060934
0.3720561827876426
0.3079955874908622
0.1970258845463940
0.0886169651494010
0.1163622997514232
0.2429131595023582
0.3121877457100576
0.0737351865974010
0.4156810780866975
0.4109296267924607
0.3982648088799088
0.1885808937863095
0.1916412587154018
0.1990337400185641
0.9949963267037019
0.9951067063936130
0.1257994099689473
0.1911970095980871
0.2991483757294173
0.4031884516288409
0.3820823711624014
0.2553365479881736
0.1247947442585291
0.1870357187312254
0.2989569059325665
0.4028467873556007
0.3916235415261909
0.2554575673712869
0.1838655965711592
0.4161377493557949
0.0849134992434345
0.0936400539420459
0.1031993981052157
0.3039571242949514
0.3056570539419693
0.3010205273474301
0.5016274854950827
0.5054917373684582
0.6260766526783970
0.6857060139632991
0.7992680778046700
0.9119647281459884
0.8811757384733740
0.7551154074585079
0.6240909776527103
0.6944473152878858

0.3705836050557125
0.3349333336387169
0.0576444948579084
0.0490986472195869
0.0538157281303725
0.0615505553802211
0.0534352342086787
0.0544391029123695
0.8349017105967101
0.8558476682944948
0.8402874399800389
0.8365326275222251
0.8449517433592981
0.8404194884694116
0.9479402635669179
0.9489435361631976
0.1277755036720781
0.9984726439083517
0.8685948733110227
0.1311767223046922
0.0022204962362846
0.8719205150650637
0.0491594480377991
0.8483355435541222
0.9418490958013468
0.9396402777771826
0.9450929877096056
0.9345430182608532
0.9441905385436754
0.9499893463841191
0.1590272378416288
0.1553729336108256
0.1556774766966492
0.1635917863342538
0.1564957609126607
0.1526634451628160
0.0499253942437793
0.0484589885368432
0.8715230478062598
0.0012235490957502
0.1308163591123636
0.8714044312682391
0.0007057128205414
0.1295770285360626
0.9526176941251103
0.1415429581422657
0.5562846936038459
0.5549351031965385
0.5664972455374666
0.5609094727853654
0.5506018449197297
0.5353557106257895
0.3320095853871118
0.3370124791989696

Green Chemistry

0.3135434681709712
0.1752129823948268
0.7517090556252184
0.9186818810826780
0.0191388173549640
0.9214091201472651
0.7312375561395611
0.7543521483755398
0.7675174916303928
0.9313897480527672
0.0252600202241824
0.9223614715218242
0.7325768286827179
0.7664463269452761
0.7938977762269378
0.8290201397248781
0.6009209620765049
0.5856957866708821
0.5828881851197842
0.6232052421698924
0.5943097420481196
0.5886109565128956
0.7924377573095015
0.7912260913561621
0.2600149323770888
0.4251438540384808
0.5318754654120564
0.4185327902251866
0.2270754671634728
0.2591346483675663
0.2680775746996661
0.4333318810237671
0.5294668584764888
0.4154663438038216
0.2219219242628180
0.2686116665068127
0.3216725213591807
0.3287026679466864
0.1094477417747523
0.0926177416536560
0.0811120803034773
0.1228465350652238
0.0962305492671028
0.0698480685827500
0.2950313087990946
0.2960313042933211
0.2448608954012332
0.0743577309626206
0.9832515288709343
0.0759008261558468
0.2631607298683645
0.2339445436286315
0.2361675617163255
0.0759846970002005

16

0.8024979388659944
0.9082625006093489
0.8811262685414716
0.7525531006047919
0.6733568348831964
0.9234577332438321
0.5810329318541381
0.5851679903490727
0.5876192643569844
0.7971029737637101
0.8107081987218246
0.8085279721665583
0.0031160781635362
0.0030340091087268
0.8653988662981004
0.8090323803108538
0.7040098602810773
0.6109008103672415
0.6120978135577074
0.7343342758565905
0.8761190276155869
0.8078045221310786
0.6934553688866862
0.5853179339802925
0.6187171487921294
0.7472908599780369
0.8040418425145405
0.5745357390368323
0.9178871318291485
0.8992369457390904
0.9016678458556536
0.6893396160083949
0.7046742967676517
0.6942869754615790
0.4971282557854146
0.4953716037196056
0.6248963981383062
0.6896368852162036
0.7981110581283510
0.9063627455573919
0.8823876057956413
0.7544182328414819
0.6261341153619452
0.6912549430628999
0.8012327628957056
0.9081650927702724
0.8830397408765216
0.7558571439758400
0.6878907334522230
0.9242376329761778
0.5810772895190427
0.5909915857590810
0.6001722330215145
0.8060194312147611

0.3444674425755252
0.3320018223542670
0.3443867207343109
0.3518975040761292
0.4446016860712429
0.4466143275490093
0.6358987282844857
0.5081237281866394
0.3669380936824225
0.6252209182139078
0.4980799698963865
0.3684770918103857
0.5449520910637179
0.3479535629949786
0.4361381001624989
0.4447151531777971
0.4386517001387139
0.4360400665176189
0.4493515415355372
0.4388323468132160
0.6519016529126593
0.6425362753698941
0.6537115742638051
0.6608179707158413
0.6558456196878594
0.6582124863594598
0.5459692472351801
0.5502367700747550
0.3720262874276175
0.5013938330949401
0.6322705766581699
0.3711706176381185
0.5000954507822613
0.6291766806819548
0.4461598639533373
0.6496879569755886
0.9464809162417930
0.9408287330062131
0.9380664980678514
0.9397097755628965
0.9436251276532804
0.9500448565796857
0.1571849269594973
0.1611331570559163
0.1542264992289198
0.1620229136604821
0.1565991717793193
0.1529163205644710
0.0513318186537392
0.0504740028241267
0.8731623832357207
0.0015486983246921
0.1307679791133205
0.8751523995549371

0.9696338598872228
0.0781673292879367
0.2657050816833063
0.2469219621691434
0.1774337639078988
0.1639878143955346
0.3822230924344419
0.4186914579786297
0.4183304810305256
0.3573527294293685
0.4012657374073516
0.4207763356333874
0.2101394046270969
0.2056564013885251
0.7473562029291553
0.5767349637667979
0.4659132841358242
0.6004240549564138
0.7888621286243940
0.7336166587222063
0.7313113982866867
0.5716109218158227
0.4718450273295389
0.5743236753220701
0.7636065458836082
0.7432382552806055
0.7034586101617362
0.6757141978646330
0.8944393843890590
0.9062184648067808
0.9191548241855955
0.8880442260564843
0.9011284985788213
0.9162202499683383
0.6975992575889935
0.7097213751830480
0.2428103431016196
0.0770071219802697
0.9731231931028789
0.0776514016544860
0.2670855195733485
0.2441074226766118
0.2387583744811021
0.0745375247328455
0.9731090922875646
0.0784388511805978
0.2687010417247017
0.2404906687854688
0.1779792030375834
0.1745621375577150
0.3899604807809487
0.4128600629628842
0.4267300558802539
0.3817986097721525



0.8115596751422626
0.8031786791756003
0.0030255106025889
0.0041622130487818
0.8719549274730624
0.8067897809594907
0.7023515262651757
0.6015997980670243
0.6149220729231096
0.7422938905300459
0.8736078845407875
0.8058279108132292
0.6945763582133616
0.5861771960754572
0.6160914247688569
0.7440657384460587
0.8041883615007213
0.5738101483962047
0.9152576635356302
0.9033586706864939
0.8996174384189076
0.6886423867959128
0.6953634445915824
0.6942611460464942
0.4975552278920698
0.4937466268098692
0.3728466006904445
0.3083974295646451
0.1975963240527195
0.0861505226875018
0.1139514423100320
0.2427618582808295
0.3735489054285696
0.3097908102346526
0.1931061688721139
0.0895581930626170
0.1177285628488170
0.2450038422199876
0.3087120434769944
0.0731076587310904
0.4178530850479829
0.4081542427571954
0.4022442690954764
0.1852968064758824
0.1906936536990307
0.1967123864458092
0.9912677279989494
0.9967938884030930
0.1260472397868617
0.1901743041360620
0.2982485583126431
0.4004047059166860
0.3825226232246361
0.2549792601721276

0.0045656358127308
0.1332120722463289
0.9481694705179884
0.1507155282791514
0.0583947170161643
0.0578068526643511
0.0563237271097031
0.0593601905136105
0.0550580407106696
0.0596066081082042
0.8461259323588392
0.8519662535678882
0.8505727503032772
0.8418811734715482
0.8425026300499340
0.8423721165360686
0.9522510983990385
0.9504076329161820
0.1258017435353100
0.9965257004125705
0.8664446115810047
0.1288250251897114

Green Chemistry

0.3994368114140323
0.4189026969369610
0.2047919715742135
0.2055205443675081
0.7401316219594417
0.5763647879631282
0.4635692045437844
0.5854421417781882
0.7772784862493827
0.7441232269783458
0.7321205185677664
0.5709210060730814
0.4742171503601307
0.5783242553279287
0.7673167911004387
0.7407006331781159
0.6931011669687259
0.6811991774302827
0.8922367510670423
0.9044227643258040
0.9206312156437793
0.8870309909065784

-0.0004464370427072 0.9034951136035998

0.8698940122229922
0.0550307819298344
0.8506246872146267
0.4393179157704421
0.4503230450271621
0.4418532480573097
0.4393820436909422
0.4446459858138345
0.4400337819556228
0.6593954441839326
0.6384552603395729
0.6513273717971796
0.6604146490299355
0.6565194304176077
0.6597982233408102
0.5487234506460544
0.5508070769938102
0.3724832537949316
0.5022270908887408
0.6320005394699310
0.3724030651845364
0.5019849777224313
0.6317392631268169
0.4521536716888148
0.6534047647444098
0.5592009152509266
0.5604987596889391
0.5588241481415099
0.5618653882966322
0.5427633668660256
0.5511026937920189

0.9162051601459225
0.7012913563619038
0.7122012271385953
0.7499159465122385
0.9152212730439988
0.0141855045265187
0.9191080836921217
0.7290357371805123
0.7505967245487108
0.7609723036818593
0.9252612968598354
0.0396662915144857
0.9235322016042539
0.7332188606509972
0.7607147267280459
0.7841901093404616
0.8230462183496748
0.5965711363366315
0.5865008773949526
0.5753195360384238
0.6102668138697300
0.5981191068474734
0.5843393606947794
0.7900687549173921
0.7898773918511007
0.2582021027784682
0.4254370054761750
0.5318119486666254
0.4149603734230648
0.2266736985623533
0.2601932466816141

0.1238007838564663
0.1940395253026212
0.3001619999400699
0.4017862942055765
0.3795100277129824
0.2527468935615975
0.1834318267242161
0.4350998988214232
0.0759450658815810
0.0946704497110595
0.0991543564175663
0.3151217982121665
0.2972974049486695
0.3021493070750105
0.5011000422538411
0.4990306580326493
0.4250531200723154
0.1878281981270564
0.2927792921981963
0.1064946655930153
0.0788863127374881
0.3129949753984447
0.2122259599499999
0.3874055170979822
0.5710779816511061
0.8070381997181025
0.7154667059974530
0.8880989658562062
0.9173725472436142
0.6876282560869458
0.7826371297671818
0.6093903403140878
0.8969290979274485
0.7773102335837949
0.6209276293611738
0.2733488897075043
0.3052126703636021
0.4234354367386698
0.3462862836563713
0.6548323595109444
0.9188352146225129
0.0051822059206479
0.9621915392305345
0.9652070909010247
0.9975884497028786
0.8977011101504395
0.9614772632175949
0.9589603997379617

0.3425631538542507
0.3406003848307688
0.3455887964628481
0.3347538486890990
0.3595052209983435
0.3539856397078018
0.4508134937355208
0.4486591089977044
0.6273338375567452
0.4982600890088075
0.3681211255035565
0.6305036868355390
0.5069619459687624
0.3769214431855725
0.5572281430901959
0.3405378388168509
0.7499116016242580
0.7512035786409201
0.7528070321587754
0.7486719859085931
0.2494351956542597
0.2583802725908826
0.2508267280789425
0.2501718890072129
0.2459545740317844
0.2510117017282547
0.2496071336059488
0.2482735141338002
0.7497870242532952
0.7496284823041319
0.7560634000532181
0.7531264423934869
0.6970074476576004
0.6714252229475236
0.4381280807341558
0.6724869729683001
0.1758630406444134
0.1725109449262385
0.6593523711169604
0.4240679051880614
0.5872873031719478
0.5907506626691410
0.5814753728268198
0.7030042752017787
0.6975291687520853
0.7411634398045455
0.6050440060271132
0.6786060657434549

DEE on LAS (T2)

0.4230766530600051
0.3092930110727627
0.2793075242445152

0.0589814180701866
0.0272949714999462
0.0596238276557911

0.2643390959618939
0.4227063378427879
0.5311646047985666
0.4117037467495290
0.2239132909214559
0.2504801638328932
0.3218401838463961
0.3362688910972775
0.1103278362236948
0.0922279528396479
0.0771561348215177
0.1325357305586874
0.0873131288597874
0.0743520035835901
0.2906260760993165
0.2819371536103494
0.6438192342825578
0.6524775682667819
0.0501326772741729
0.0614494849927389
0.1465139433544910
0.1523028811248077
0.5598336715902866
0.5560282737598726
0.3557870652863322
0.3406685935363895
0.9372318318297432
0.9361689227892069
0.8441423347427697
0.8479742749041344
0.4443558736072614
0.4435887578247392
0.4284203534377618
0.4611400950297313
0.4619553358923004
0.0258265982993395
0.1740336023343701
0.1746101910400069
0.1643586035251626
0.6224746969368302
0.5171790488632698
0.5169755207932867
0.4049720373744061
0.5380066049638568
0.4180416287238600
0.4009568679054060
0.4768922376869407
0.4663316754728055

0.6624854198400584
0.8078779844535369
0.0297014664599410
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0.1225717229927826
0.0689800176484663
0.1854551015355929
0.4221602269922262
0.3085141338401748
0.2749384155618313
0.1192020099860058
0.0680574578880673
0.1865193150352820
0.0771239046564834
0.1888506920473594
0.2198334963723692
0.3769552300642945
0.4259934944960298
0.3106044764255358
0.0780907563356223
0.1892921069531205
0.2214236923749791
0.3753382098517576
0.4310010678912728
0.5762790691265754
0.6899472400603420
0.7224070565876216
0.8794970591117475
0.9299048951504082
0.8137375258513844
0.5728429925343965
0.6902555792099194
0.7254845557526458
0.8793179545880760
0.9293076351341292
0.8137785032994239
0.9196018047043351
0.8040247177441362
0.7831325348781097
0.5708380771829825
0.6861369885888329
0.9243883435069301
0.8085763403519278
0.6172509505287290
0.5672794638013700
0.6857875755164331
0.5753669364076918
0.6897317259182513
0.7194338112632652
0.8765239513319394
0.9288606120990740
0.8119072901026426
0.5776897402380609
0.6923376042804339
0.7247436664669796
0.8788192529108814
0.9301484380753998
0.8137309897018484

0.0611217830366519
0.0282284054785516
0.0595746104773905
0.8260228021517764
0.8699619553493168
0.8278085683202788
0.8238326177143345
0.8699298100114594
0.8277764244640411
0.9405993205838813
0.9713223086431172
0.9393821810582291
0.9362531070421850
0.9684892462912703
0.9415984068998844
0.1717185173742533
0.1297632753945060
0.1731758442071995
0.1734954698088899
0.1254074368655621
0.5627807393793721
0.5263671433047753
0.5638261743608877
0.5652572550418818
0.5245613681307276
0.5557402876250347
0.3240957041566670
0.3681111835031259
0.3268553513106079
0.3255851191565683
0.3669765309126611
0.3255960582460156
0.4416005718101726
0.4664305100613508
0.4359471651833199
0.4732905145779927
0.4407738422186696
0.6721427606842967
0.6244746558099240
0.6756945522684128
0.6303799614551717
0.6720870131222688
0.9428218794208482
0.9704460848746518
0.9377647912974516
0.9370313351732248
0.9705237954610729
0.9405425765210464
0.1691886453183945
0.1287961526751630
0.1739869703656912
0.1734674265853801
0.1289817229590340
0.1709335218815015

Green Chemistry

0.0304400317259120
0.8194722446490948
0.6770015499057491
0.6782481447698542
0.8168453117834141
0.0335144591202541
0.0305003770091476
0.8202730690017267
0.6865234064422417
0.1673459547482835
0.3169399335259042
0.5358065743317681
0.5323925856139982
0.3184796218304384
0.1766259264387757
0.1763816418617694
0.3228875536391507
0.5370411321272379
0.5276617755837305
0.3225032319044270
0.3390909092466906
0.1915618664639408
0.9725723879032879
0.9754041447745837
0.1867898808690789
0.3265959920293983
0.3274261328010798
0.1912866789487498
0.9726377797659926
0.9736839768183601
0.1855326176317335
0.3238735249332973
0.8384450648550397
0.6935250948105556
0.4695493894967212
0.6977962414087492
0.8338208756994061
0.8309128561812168
0.6933851853521026
0.4738164375574659
0.6843798609396496
0.8213216873833249
0.3357940022709875
0.1861753032253053
0.9671878637115220
0.9697518893331222
0.1825765141238422
0.3237208744021088
0.3307365454878149
0.1869405812163962
0.9715848747903351
0.9729101223923541
0.1841945070494477
0.3223458652747067

18

0.9214731752060682
0.8061263719141678
0.7802418795793840
0.6232925930849268
0.5710613640312288
0.6854584853020725
0.9213965076029523
0.8064275732124220
0.7726627354732638
0.6189186890460961
0.5676821566323786
0.6855694223261015
0.4231253521183906
0.3081112979665399
0.2773715924147704
0.1206075416292669
0.0670274660783061
0.1840204805897781
0.4227974489236679
0.3078003815390368
0.1180995972070121
0.0703514510557230
0.1871489245806932
0.0767170454954236
0.1881582745217994
0.2203914484958100
0.3776759821311259
0.4323022782470282
0.3129323787374562
0.0769811846707816
0.1896121727295532
0.2234497692950029
0.3770419914902447
0.4299705232304356
0.3125299795236449
0.3727258564810723
0.3098708611074180
0.2003342708104068
0.0910468708432837
0.1157083500760663
0.2434466759172171
0.3720368120513994
0.3073467447582587
0.1964275713289265
0.0877002678596033
0.1161011458613070
0.2428385640995657
0.3127715909140873
0.0723376495764327
0.4153874774519642
0.4100747818634829
0.3979403040594547
0.1891042268649993
0.1917951864013973

0.0589441751122326
0.0311179234136182
0.0598044790321944
0.0610849449647392
0.0301151643587830
0.0614283992103915
0.8274880746641713
0.8735879354750332
0.8321032082855493
0.8297636975608375
0.8718622641685370
0.8256385459908576
0.4397719935459709
0.4701854665592243
0.4427364117543041
0.4368234486257895
0.4715233339211500
0.4400395132362468
0.6724297158931444
0.6265154103397922
0.6712898885993676
0.6298845283313628
0.6743856872356619
0.5571690985451283
0.5293692508102624
0.5629326938569431
0.5632149253791401
0.5267126145673371
0.5521300351813785
0.3262435743293002
0.3715658714037365
0.3269612125596389
0.3254976551278197
0.3704419937934542
0.3352679507653721
0.0585098301685484
0.0496749259819722
0.0521761100615131
0.0610483014130613
0.0532972761360531
0.0535833257275871
0.8350071724795327
0.8552949950362332
0.8391237029342485
0.8373292671777103
0.8448452005604824
0.8415548553467255
0.9481481063015649
0.9489964413002953
0.1271381870913743
0.9977034797533673
0.8678805325511015
0.1311527347481917
0.0022526748832610

0.8343681978735813
0.6932934038613711
0.4679019731830459
0.4740396147538621
0.6887003227225832
0.8298896497092454
0.8241110016904519
0.6884089920279091
0.4725707446770694
0.4736741809724290
0.6867998389231128
0.8183668324410042
0.6594666290484487
0.8016871254933855
0.0243922341715727
0.0275120687117176
0.8162065562124711
0.6736363705025065
0.6766184478810177
0.8128706692635139
0.0347682798274989
0.8195143184080107
0.6851007156406722
0.1678354497031254
0.3183907490700691
0.5368254165076600
0.5300427036375966
0.3211270456645963
0.1824712130792873
0.1739107657439549
0.3151381308469730
0.5316236572416619
0.5248166132091278
0.3156759112014024
0.1767777117609569
0.7535577828285426
0.9206387583466480
0.0229799107520240
0.9220434635269069
0.7315950349302335
0.7562966749520239
0.7690268878648692
0.9325309967731658
0.0258065388986157
0.9238261720519562
0.7339265200240794
0.7666724241552865
0.7964681237820065
0.8290813654655389
0.6018096079316573
0.5891142828663298
0.5838783692570065
0.6252674121171381
0.5950894918585240



0.1977814295456486
0.9951279907528592
0.9946560283650578
0.1255514300732062
0.1907405546471075
0.2987447593644912
0.4036157207309408
0.3816655108219765
0.2549189067424071
0.1252009514170887
0.1860766512310295
0.2987965547415376
0.4027803684409723
0.3917609712575754
0.2557401724173055
0.1834647205789240
0.4171489353344505
0.0845273339422803
0.0919602414962983
0.1033498308695503
0.3029446731258565
0.3068960240646243
0.3002451397070686
0.5015595175717539
0.5056863737459668
0.6282238036060881
0.6909705935093838
0.8008382864503750
0.9087205326817407
0.8846273547185057
0.7580608124147482
0.6257842953844976
0.6958148444060814
0.8025221444895325
0.9065579778282699
0.8837711326732816
0.7552726661283468
0.6827371072601282
0.9213232822471139
0.5803977912637909
0.5876702625062399
0.5879643537462598
0.8049212406352452
0.8128431460581553
0.8104136075125244
0.0045837870866461
0.0042164964749952
0.8652934954052161
0.8096868277964669
0.7055227793601154
0.6126293590577510
0.6119718887930540
0.7339308152568336
0.8742478694898659

0.8717444120403376
0.0507426086961229
0.8477638600936437
0.9422204835467032
0.9396099884702244
0.9438996769328568
0.9352737175374937
0.9427129796951297
0.9501593279893423
0.1593027861895250
0.1551613952159035
0.1552557328042067
0.1626097802202744
0.1568345016421702
0.1532820735834929
0.0501441949011298
0.0482344472357449
0.8708027971842880
0.0006912270418342
0.1302907465515573
0.8710040113406534
0.0002441166241690
0.1293588357725924
0.9513766242050918
0.1427063271281795
0.5577492615074191
0.5553735621841762
0.5697036925551368
0.5578248763008310
0.5545856632896835
0.5447874173353147
0.3362546257229811
0.3410486460226603
0.3448507046481883
0.3345109552907147
0.3388069894557899
0.3474634204531855
0.4471138683423171
0.4458969063950709
0.6358522015037517
0.5079573630272137
0.3665296755302541
0.6260092663592270
0.4960374403366129
0.3667179177363585
0.5435751269159422
0.3478476169034058
0.4362477374742542
0.4426905357597717
0.4369078211071952
0.4367599711493538
0.4511970963116324
0.4383290308988133
0.6488348371025441

Green Chemistry

0.5890340268622524
0.7940011555948496
0.7916660048194863
0.2606053219128537
0.4259197512971776
0.5326441470692154
0.4206905192892207
0.2293972068363721
0.2600905124903187
0.2687351686201686
0.4355873381678060
0.5300714604988565
0.4164348551609287
0.2230583943138412
0.2722168753692166
0.3229652212102613
0.3275891790373160
0.1111879233526699
0.0929865796499679
0.0820729141953133
0.1239831612512071
0.0977607290107360
0.0728335876492009
0.2956964928110892
0.2972505018030354
0.2486320766231649
0.0805352923784005
0.9805534143587030
0.0841545050042966
0.2726999685446208
0.2436236617385762
0.2400765334639750
0.0800978301059417
0.9706272491275068
0.0833576549634869
0.2723789745711895
0.2509184689301251
0.1888673500692850
0.1787217149199126
0.3870087098581155
0.4214934594246683
0.4230289929395260
0.3774947687555871
0.4051271262750203
0.4253060997110283
0.2122881880227566
0.2075044406609434
0.7528627234670983
0.5813778435706135
0.4684937053063338
0.6041285491570848
0.7928308754924555
0.7373513889042599
0.7477933870593619

19

0.8123982683586646
0.6917556360537932
0.5810494035149110
0.6172036502525026
0.7455792054167333
0.8028361776997252
0.5735708500178086
0.9187800503548611
0.9020527775987858
0.9080270379829931
0.6884750531945398
0.7053881553107254
0.6920567231138018
0.4979610558669788
0.4935484511577141
0.6246393363254016
0.6888148901577689
0.7979886945131263
0.9059918188278313
0.8818543596228919
0.7542096798554487
0.6266927446729980
0.6935260156310393
0.8016325942074646
0.9073725342291580
0.8837970384366806
0.7565197213871093
0.6907230380462182
0.9240516300304432
0.5820465449933250
0.5906085600302338
0.5995486987437736
0.8058886877449327
0.8085384127412953
0.8050676496540793
0.0024461748405786
0.0045624580101837
0.8720305599640306
0.8060333473694643
0.7014927705263762
0.6000873560797073
0.6146731422951315
0.7423219473279827
0.8727803751155224
0.8057597245741844
0.6951895256021781
0.5866440769757447
0.6157263738740847
0.7434038492641499
0.8041887817640084
0.5739068673036747
0.9159714086861812
0.9036610380323140
0.8993228507431689

0.6446730418809848
0.6540189325039966
0.6623793339318098
0.6556059409472971
0.6563494192686141
0.5450413920891654
0.5504893418558138
0.3734396268377447
0.5033831481768809
0.6337683532089816
0.3716258777828388
0.4999293636133093
0.6288731688454398
0.4452228990781360
0.6486417992499227
0.9462561230578984
0.9398534901769899
0.9398865192003781
0.9395799459595701
0.9422213268394299
0.9455029560312512
0.1542580605534352
0.1603653914077442
0.1555923559241480
0.1612989183682050
0.1554667820758013
0.1512201772075706
0.0497178655813383
0.0497750058473695
0.8726877646046630
0.0015697437053237
0.1307268182565960
0.8714819760257266
0.0010967786929411
0.1295257493919668
0.9469639929642177
0.1497646153945348
0.0599587878869080
0.0517279559987724
0.0561201813337699
0.0582668142310024
0.0573523038064445
0.0617247733468597
0.8436173494362034
0.8602570777569786
0.8504632158469497
0.8443907840390840
0.8416518828204090
0.8396726145033315
0.9521536233769268
0.9509408180930899
0.1276209688049224
0.9984366065593797
0.8681681624663223

0.5815874693360118
0.4822408537510591
0.5786127719468558
0.7675785592147359
0.7483280923994952
0.7063579915743101
0.6773891407608085
0.8998980938708920
0.9090362492616982
0.9326220453529817
0.8915532060757432
0.9061007936703748
0.9213940692514836
0.6993335620654534
0.7163599087883354
0.2430001649821902
0.0767206861575215
0.9744726610898752
0.0789729908549661
0.2683741509780234
0.2430522585928133
0.2407559832307744
0.0786406215946158
0.9728913859950887
0.0815068186717360
0.2721961809906837
0.2461116527400375
0.1795641568641030
0.1772040213260781
0.3904665684788243
0.4128690044972973
0.4288283231576103
0.3812168305376287
0.4003511723125647
0.4233872050310444
0.2065350958898700
0.2067044209665548
0.7420957447062102
0.5788902639438465
0.4662615640179162
0.5865699335335710
0.7784386219062479
0.7469728705334446
0.7340210864689122
0.5723393973792762
0.4755518975773470
0.5796035151039463
0.7690553281217826
0.7397503301760017
0.7078950288446839
0.6871986369446278
0.8939743141539538
0.9068352641744659
0.9210715717271631
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0.6880019691275963
0.6943623216454728
0.6958573421079881
0.4968539306743632
0.4936539286594323
0.3735728779672947
0.3089524089338853
0.1989692475852604
0.0877290799617947
0.1145410446098611
0.2433387320989691
0.3715513452801127
0.3084185426062619
0.1930696570349029
0.0926583587478358
0.1169928862515424
0.2432652164401287
0.3084392823870563
0.0729584493098064
0.4180451348344724
0.4088004615371519
0.4017736351902595
0.1857988611322363
0.1917136431317726
0.1988818480345900
0.9920162240126205
0.9973836123738683
0.1276871042304257
0.1904193927486862
0.2991365008889550
0.4030339374337773
0.3838253391105729
0.2563498672643607
0.1257307892215355
0.1949639337909065
0.3006744871183006
0.4028064831283346
0.3810797180218516
0.2542960810797743
0.1812272062506323
0.4349493921390511
0.0749153231538058
0.0961746265090453
0.0996022272477878
0.3151578604633336
0.2989606792807258
0.3044635380228328
0.5031153315465976
0.5004313421785590
0.4250666692992618
0.1881361594120598
0.2930746734202758
0.1046577055867810
0.0786577017782350

0.1297179579425730
0.0001849709106281
0.8701260580771889
0.0550810413136630
0.8505762093700600
0.4393823602937017
0.4510554664148093
0.4409581858814818
0.4398123784225076
0.4441192404276812
0.4391596304613924
0.6606392860308938
0.6365251685879335
0.6516127742866169
0.6591012809233699
0.6560123603537215
0.6595297260520198
0.5486658142405795
0.5504855735735862
0.3715201644329252
0.5012220906935413
0.6311230645337594
0.3725150576329271
0.5022858998576626
0.6319491581702547
0.4511870839013006
0.6546496996291813
0.5603257972630766
0.5605089580579342
0.5576808102834733
0.5625226632794896
0.5431600945931783
0.5488308761844395
0.3407910049481019
0.3403068383780488
0.3453453377527050
0.3343830822428743
0.3585237573275622
0.3565258954917269
0.4506103213572266
0.4484539421715936
0.6269304196039909
0.4982149190187486
0.3680488455119024
0.6301731590322587
0.5066705595398371
0.3767803231000485
0.5555076735793441
0.3410246432763677
0.7493488257266521
0.7512090940430763
0.7523285200379524
0.7482735350085282
0.2489575140552442

Green Chemistry

0.8906435471476614
0.9044001401231020
0.9157007753453242
0.7036736142047345
0.7130248705077610
0.7518250791654810
0.9166877878155495
0.0173198976337183
0.9204543898610922
0.7302606017685879
0.7520143114193977
0.7642419475857001
0.9282593443163271
0.0451275521487526
0.9237861210792743
0.7321703937443861
0.7646683522288152
0.7843097426359802
0.8230339856548754
0.5993783517930478
0.5878464841116688
0.5796467608665578
0.6107979844044020
0.6003428524536399
0.5858753917766327
0.7923656130469096
0.7946477828295396
0.2586200468003304
0.4271042342697980
0.5312205550844425
0.4176781955849035
0.2294993085030805
0.2633821236525470
0.2640773749280183
0.4233124258424374
0.5319714227921797
0.4136785881121592
0.2254279178971449
0.2517849844370971
0.3239103576670430
0.3387745957211818
0.1108627012830789
0.0935325012923742
0.0782950854758939
0.1362973125322182
0.0897032868729995
0.0751997100087791
0.2926689243713548
0.2849879823666333
0.6465770449519906
0.6542591491132099
0.0515338007394927
0.0615982803417559
0.1465687409991797

20

0.3125086457713557
0.2126653515548217
0.3874218179158261
0.5740882646666827
0.8079409330706574
0.7141595461081405
0.8896322389584719
0.9176629994342006
0.6869297964203598
0.7846909474228806
0.6090670670153089
0.8732169722833751
0.7747074309402845
0.6222933297551145
0.2733283852497334
0.3049223880491195
0.4233249609392308
0.3453421036352296
0.6564891668998023
0.7506304548812526
0.7570584415193239
0.7674063532615737
0.8582592299437851
0.8768235689085557
0.9340974138527207
0.0135918309484304
0.9541382106998220
0.9534402289754911
0.9666334848810944
0.7766181348087550
0.8485433354968593
0.9618672214040271
0.9416448965285042

0.2585991382381034
0.2507512276722356
0.2495204972127057
0.2461793612226274
0.2480557409561555
0.2506014219221686
0.2496247559576610
0.7502111169264080
0.7491528697456517
0.7553685733743641
0.7531800627739352
0.7309845687661866
0.6714020734799669
0.4376851816703063
0.6718583111803483
0.1760526684119227
0.1731886946692094
0.6595903028621266
0.4252095999434522
0.7097152740782586
0.7302881488459714
0.7920006861867729
0.6748817194163081
0.7577675929421157
0.7553409164271591
0.7364666439561293
0.6732675147446336
0.7893367575808122
0.7063961298952292
0.7404320598873114
0.7257213025292624
0.7249155607493941
0.7381534411530226

0.1548243150625102
0.5612937985375213
0.5571331999799476
0.3545739393718016
0.3492132164735238
0.9435008184880433
0.9414429866977335
0.8514571213227986
0.8515647885897609
0.4611198410463038
0.4473533616458086
0.2931490989127521
0.4760714625889888
0.4655528189081236
0.0288764305625493
0.1767629089303236
0.1756573439367946
0.1690345877549311
0.6271568183491311
0.2485574106751237
0.1227641336518968
0.2135184515537945
0.1719247577105969
0.1471982332027167
0.4579186993673413
0.4149179008542495
0.4255929897566132
0.2810841226870767
0.2489522784437716
0.1956233158143081
0.1965465814107102
0.4065750864752660
0.3026045379406346

TS betwween DEE and ETY on LAS (T2)

0.4230205096271986
0.3092789233733412
0.2792933745457017
0.1226204029175730
0.0688941362782869
0.1854468863170532
0.4222002371341674
0.3086655817764220
0.2748482316808344
0.1192064139071953
0.0679166322080974
0.1865905929297710
0.0770913662437383
0.1885563675773970
0.2198027694481622
0.3768844476123599
0.4258255923451994
0.3103465597420323

0.0589846605135550
0.0273617847765726
0.0595702021199111
0.0608708737897909
0.0281637432811906
0.0598036235177940
0.8260155656966947
0.8699708471185114
0.8278037581034796
0.8237548609658581
0.8698714060593594
0.8277509586318339
0.9403443360247613
0.9712555415717534
0.9395751107473513
0.9362843925810247
0.9684980119963448
0.9415921492016572

0.6630875311872266
0.8084976504378567
0.0302411169675883
0.0310032798714966
0.8200738951641301
0.6777248474657428
0.6784711821678899
0.8174952480673870
0.0339364047971381
0.0309916781353038
0.8209332775239496
0.6874686194072588
0.1680248841240668
0.3176582041146270
0.5367043529784065
0.5329739968391093
0.3188741850976220
0.1772331743741561



0.0782433225905094
0.1892083751555506
0.2213140291968581
0.3751811845865139
0.4307529562028893
0.5760914325991585
0.6898473163775736
0.7221203318728423
0.8793180205317612
0.9300807216844268
0.8139757830678741
0.5727540895974909
0.6899514562503224
0.7254080202150163
0.8793487932427734
0.9296754536159729
0.8137118513749171
0.9193146699752236
0.8039572149445326
0.7827867651650930
0.5706991710673811
0.6864620437017201
0.9242506070532904
0.8083674241726077
0.6160257634018718
0.5667258694632125
0.6855155901838852
0.5752127234490526
0.6894979129925259
0.7189844209142676
0.8761410740064894
0.9288175303821576
0.8119954919747179
0.5774212508652444
0.6917040932103606
0.7246528267196460
0.8787688058071448
0.9305230716522843
0.8134959103403209
0.9211425864761179
0.8061931095734869
0.7799752549998099
0.6230020007384071
0.5710486775881642
0.6856561097065142
0.9211062231154912
0.8064946631107988
0.7729147492237242
0.6188096118532584
0.5679040564283793
0.6855320053059599
0.4231401878847312
0.3081688351054078
0.2774543194120221

0.1717413323449863
0.1297120363535134
0.1733167487343615
0.1733739947591257
0.1254611500202981
0.5626823918630214
0.5264169144012538
0.5639092409792276
0.5652668915373333
0.5245535658440516
0.5547328736587056
0.3242415786138366
0.3681722439824891
0.3269064473222848
0.3254613394431217
0.3670178963645707
0.3256312312816547
0.4420263012792050
0.4671873905145891
0.4351260057589136
0.4733962374481671
0.4410237960924060
0.6719728340607748
0.6256700231355460
0.6757838619257370
0.6305642008528033
0.6720837326622896
0.9430553725537839
0.9705160456916947
0.9376863886627678
0.9367061302617761
0.9704682172107982
0.9413457945194079
0.1693695300576920
0.1288053306755225
0.1740506449724983
0.1734933323115919
0.1288672569031513
0.1709558838769527
0.0581920175960445
0.0296490513617553
0.0606567733320467
0.0614297648098511
0.0302265314842102
0.0608640580341639
0.8272674663368189
0.8712849356193018
0.8301815178949182
0.8295046710254468
0.8719758696617791
0.8254895222746769
0.4397257544751431
0.4702512328830785
0.4427493806133517

Green Chemistry

0.1767771288836911
0.3233801328879463
0.5375430709196984
0.5281362603518269
0.3227801901371471
0.3396505591167018
0.1919370928299349
0.9730928477844314
0.9759782043534680
0.1867597200340579
0.3264078035643366
0.3276024850217089
0.1908352142225115
0.9725187673479667
0.9731170835400580
0.1846077201485077
0.3225918310438093
0.8382767903050815
0.6920791548475892
0.4693116740374804
0.6984745726249892
0.8336396234610108
0.8310455033735900
0.6924785459686608
0.4746440574430257
0.6853391748817732
0.8220152280555938
0.3361480529729255
0.1864860619044125
0.9676867402888625
0.9702280730550034
0.1823648159027776
0.3239659280539767
0.3309660763138172
0.1860957513327572
0.9715367129911063
0.9723612051259956
0.1831132341040736
0.3204431168564249
0.8344458015418463
0.6913562318494921
0.4675240887529066
0.4742196699426841
0.6891480607209224
0.8298901327425516
0.8241722875410672
0.6860185457615152
0.4693097100091752
0.4736114152757991
0.6871322460409530
0.8185232021261387
0.6594707283633232
0.8018860680512753
0.0245003017716721

21

0.1207108199883930
0.0670456098734014
0.1840360272305051
0.4225305625717986
0.3074896497148153
0.1180484235195952
0.0703050621510162
0.1870520008314121
0.0767494200892303
0.1880569580173309
0.2204794959973956
0.3777728713724952
0.4322588779927297
0.3129164588702372
0.0771702125641114
0.1894975727633481
0.2234568133861791
0.3770389474562180
0.4298643055799744
0.3122488215078068
0.3727583695119266
0.3100475029260991
0.2003243738955077
0.0908667132194338
0.1157089010487911
0.2434878568873453
0.3722568702747276
0.3078109331385793
0.1963736052198823
0.0873344897052115
0.1160689154250931
0.2428950225998821
0.3126146058570043
0.0724875134782842
0.4153205711410150
0.4099821248617508
0.3978793809075669
0.1889846921761764
0.1917938372267095
0.1977333419175891
0.9949856630770112
0.9943386198354840
0.1251190108284610
0.1907207211621866
0.2986986144847762
0.4035621771250966
0.3813651743237630
0.2544946687598702
0.1252696843750501
0.1860208068908776
0.2986589392749978
0.4024424086751208
0.3915628433559547
0.2556739936671141

0.4368608252867295
0.4717107640741942
0.4401785185629469
0.6724892669544099
0.6265339507020713
0.6712042447040961
0.6300725721004481
0.6744111842549078
0.5572298687437485
0.5296944689858816
0.5630423770488937
0.5632430110632333
0.5266041819426358
0.5520267249113561
0.3262223992459894
0.3719277639474895
0.3270955743166572
0.3253708081941654
0.3702586093375027
0.3353466450017160
0.0585506249362608
0.0496223367852504
0.0520968471907642
0.0608443506459386
0.0533974561174714
0.0538376895508308
0.8352916903747981
0.8551657742752322
0.8392185075040877
0.8372871042092628
0.8443933030676037
0.8414242181926499
0.9481524896928348
0.9489216887945960
0.1271066419225814
0.9976641136627740
0.8678156296828036
0.1313500828827641
0.0024782555354368
0.8720195790389434
0.0505648930527919
0.8481203000187613
0.9419952730364322
0.9397742276324620
0.9440466321578463
0.9355687789402075
0.9424676356836674
0.9500610997576403
0.1597115680735955
0.1552116946613588
0.1552121963459754
0.1624260048551301
0.1570559823544503
0.1527544021138984

0.0276576504532955
0.8164871254399187
0.6739491050193291
0.6771217331278567
0.8134037661902114
0.0347995727210813
0.8194594826615967
0.6855704049437794
0.1679061271864121
0.3187811952891869
0.5371807767782070
0.5301614690909315
0.3212707930961057
0.1827630460835113
0.1739296034183249
0.3155372804048043
0.5318368296535155
0.5248983833407456
0.3158059751611336
0.1771284902411208
0.7542645701905010
0.9212314684174303
0.0233839920474546
0.9227752551054382
0.7324278881733063
0.7569678616918575
0.7693924653122792
0.9332473242029354
0.0255590509641824
0.9246285006153260
0.7349681508789794
0.7677435544197468
0.7971826777472838
0.8294128465747832
0.6023122134468011
0.5898135911900209
0.5841863850943423
0.6258994785423617
0.5958268532789994
0.5902770319391309
0.7946171409895034
0.7924503349881092
0.2617159246737706
0.4268380280368619
0.5334020635818891
0.4213206240175171
0.2301856957735914
0.2604597974085498
0.2692651247820009
0.4361103648803026
0.5306748131357159
0.4168512279603576
0.2234244479066860
0.2725360318323460
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0.1830734005987434
0.4170286991804815
0.0847868002689943
0.0922941144986610
0.1034728121904148
0.3027012470873254
0.3069183137962564
0.3001403037712130
0.5013852472931511
0.5054248664245148
0.6284426807667792
0.6903693500525176
0.8005823452715021
0.9086210093794111
0.8848897554951327
0.7583449631938821
0.6257449464441166
0.6948803119087937
0.8024926293457264
0.9076502388608310
0.8836933608744976
0.7553198875252455
0.6824371822656006
0.9221331154553537
0.5795559203560193
0.5873936984835234
0.5877933760843619
0.8051365880505754
0.8124925108183053
0.8097394929948566
0.0047003660792339
0.0043589460125024
0.8651353521254239
0.8098779789334721
0.7052266083635662
0.6125268862191662
0.6121474719815352
0.7340441649085304
0.8741685336703447
0.8116636250207292
0.6906413695337750
0.5797522676855072
0.6169603942688812
0.7455804317470008
0.8025948416670485
0.5731183072644799
0.9180173992750326
0.9017246150972323
0.9079003697866541
0.6891157428338640
0.7054007385197201
0.6915894013373546
0.4979572564382356
0.4930279388607636

0.0500491122524849
0.0482469522528683
0.8704754871240139
0.0003484768735372
0.1299900527077201
0.8709909004718184
0.0002406099305294
0.1291991781936778
0.9512422989610657
0.1429424831492643
0.5580140294197217
0.5553978098172530
0.5699270178833955
0.5583229200230259
0.5533118374703067
0.5448735698120560
0.3362170890930346
0.3413931248828324
0.3446784635759820
0.3341809548223548
0.3392731696643305
0.3474113199244790
0.4472185476407575
0.4458908052565451
0.6357512359566170
0.5077482661647692
0.3664830729769558
0.6239585920263219
0.4947894223197026
0.3660008744753667
0.5436853579281538
0.3476438182206537
0.4378714210147859
0.4417616718233296
0.4363962465835690
0.4371575644477214
0.4511742276867939
0.4394039784588071
0.6485691740677318
0.6492692022665959
0.6546762745212412
0.6623328292558944
0.6559885131592657
0.6560762842825184
0.5460132135668389
0.5507055702803695
0.3734036516392968
0.5030619605587211
0.6336035778487613
0.3716259957252615
0.5001554258452864
0.6289861075282557
0.4449910984162685
0.6486137232647842

Green Chemistry

0.3233779620432218
0.3272645431484245
0.1121020984702584
0.0937121033384368
0.0827361458720061
0.1243258452319947
0.0984630986735123
0.0734171023826708
0.2961852544378726
0.2975839315287136
0.2496253420719396
0.0808423868677773
0.9810425674122225
0.0846292575182004
0.2733080812262427
0.2429130979681644
0.2402132117361477
0.0793726311655599
0.9719698437213228
0.0822298856373586
0.2713386589569932
0.2494072545830096
0.1890750447039662
0.1768367592095949
0.3876699643665525
0.4217867918408093
0.4233716782270354
0.3796529259007475
0.4043414672333651
0.4245634759474538
0.2123666455359439
0.2076008920407072
0.7524370097557475
0.5808330670319685
0.4692575111217770
0.6045837655507449
0.7931074178465503
0.7369189750757464
0.7478815482592790
0.5819761193679982
0.4838561079238708
0.5792937552709181
0.7679702430399039
0.7497500557319202
0.7011794232783424
0.6789097683170023
0.8985180447616810
0.9102506627531666
0.9326933429422578
0.8906379166145134
0.9061871310112098
0.9221468633215125
0.6995847125426048
0.7178504357778454

22

0.6244598529515849
0.6886720815082271
0.7975832607136011
0.9051866198588999
0.8819629225661978
0.7540856040384334
0.6265167392689263
0.6918032758220662
0.8015343512815079
0.9088094422756718
0.8834892183632682
0.7563124682270085
0.6901455024143641
0.9245444973156598
0.5822356460426359
0.5903789803070476
0.5989717435245269
0.8061830954027160
0.8084818111767267
0.8045566413538793
0.0022722320757335
0.0046773638849475
0.8719206462156373
0.8060652631662373
0.7012162012612176
0.5998731275723234
0.6148120917996734
0.7424261594711087
0.8728369212873984
0.8062208059382014
0.6955182329511070
0.5876984312054884
0.6156106789467150
0.7433210203462739
0.8043515972524199
0.5739677836647070
0.9144505208973329
0.9042058383811751
0.8981859875642720
0.6897070145744975
0.6930602680521886
0.6958604082571102
0.4968343975794547
0.4938291235163536
0.3735214922383003
0.3091881024976482
0.1990736467480773
0.0877993977990839
0.1144760249454550
0.2432944756731660
0.3707266931014474
0.3084919928979130
0.1929385870571634
0.0927424159579308

0.9463375705598571
0.9392086971524394
0.9405852481402789
0.9384693814910808
0.9432033683392940
0.9462171610437559
0.1543036787055800
0.1598407890307058
0.1561182675786028
0.1613237943388178
0.1549996446226614
0.1514488243407970
0.0497160075539044
0.0496671852277378
0.8730514878180783
0.0020396282823461
0.1310784917587644
0.8723464357050048
0.0016533714833004
0.1299581003394061
0.9466317831555818
0.1497746819005336
0.0573159822113733
0.0538287334872234
0.0566584043653545
0.0581371016658670
0.0579304567807877
0.0585292956844214
0.8429594556038758
0.8532685716324526
0.8484196823517867
0.8452423404668865
0.8414619373483688
0.8394371770339831
0.9503424271186116
0.9510306267704234
0.1274525527811169
0.9982269031738203
0.8677932260166304
0.1297496754882376
0.0001467984555479
0.8700538565928401
0.0551423103542777
0.8505371632244019
0.4394276928547328
0.4511212849549444
0.4408849159131170
0.4398464474557205
0.4441962901612828
0.4393545793095190
0.6611234615701411
0.6364787295485256
0.6510660172813342
0.6595918648378211

0.2433465409760998
0.0774171700708917
0.9743902778838448
0.0797540307703238
0.2689536571330693
0.2436229539558425
0.2410940982941563
0.0773891349125184
0.9756623909162891
0.0799783245299885
0.2705125986367755
0.2440213097514828
0.1791982192118002
0.1753842891000057
0.3909263117903152
0.4127317345705778
0.4293965874969796
0.3811921948550269
0.4008872310816967
0.4216587467296940
0.2064534212260812
0.2070852431049232
0.7420036915162959
0.5785279620638866
0.4664105873473130
0.5867430271372358
0.7784426585745341
0.7470366837715915
0.7336880285528227
0.5714871061173471
0.4743007920129401
0.5799154833857271
0.7695601457602645
0.7398415060335717
0.6993301818334126
0.6885532096998075
0.8921784517724325
0.9084867046928387
0.9208942774817473
0.8888693799153721
0.9058229352907234
0.9157560171077814
0.7041937631493027
0.7125674789640755
0.7517806085119643
0.9168800283553044
0.0170992270524784
0.9205930505558088
0.7304633296036287
0.7524530007204625
0.7641631097589476
0.9288994369668890
0.0454172019193977
0.9235984287563782



0.1165360048952706
0.2425075872521940
0.3084966755208738
0.0733012324492326
0.4180633099357207
0.4090257919427453
0.4019164242703341
0.1859102664350365
0.1916850122560126
0.1993222924359711
0.9919044227060082
0.9971884113010087
0.1278462594177817
0.1904072760819298
0.2992326083008651
0.4031368103072067
0.3838650606552352
0.2564077480862540
0.1258393086072035
0.1949179711773963
0.3007157103334683
0.4029024249038359
0.3811074719875859
0.2542623983335714
0.1808431759704293
0.4343715377773983
0.0747093359653991
0.0963898278416123
0.0997493544405491
0.3149435195006773
0.2988415122540924
0.3045331722502375
0.5031834454269105
0.5004356519421577
0.4249640969929581
0.1885074743324390
0.2924623269038429
0.1050593564380747
0.0789087810685301
0.3113876030439263
0.2125829941486360
0.3872865692083468
0.5738513891336242
0.8080147772671754
0.7140229179902562
0.8893706941603647
0.9176494422543890
0.6868318547820557
0.7856064879648944
0.6069866628535225
0.8681155581816247
0.7735300719309385
0.6220422695119465
0.2731057526049867

0.6562466814522780
0.6591458225730653
0.5487651201808754
0.5506977812084041
0.3714947221847716
0.5011852399955808
0.6310310957695376
0.3727302330164933
0.5023915605264312
0.6320916922086596
0.4516316872400477
0.6543574307045897
0.5607082202026862
0.5609542066307881
0.5575711835375432
0.5626371839038050
0.5431353816617147
0.5486685788731063
0.3409167516179535
0.3403449025220035
0.3453635533184607
0.3339439965863776
0.3579033025315665
0.3573681511880756
0.4509673232056974
0.4483409416653499
0.6268565583498459
0.4981885927476660
0.3680000706122316
0.6301323514390990
0.5067740985951508
0.3769012947498738
0.5550379765336825
0.3412024254022769
0.7493228696476228
0.7512342568780613
0.7521147980587140
0.7481102552900473
0.2489308141625018
0.2587139309469250
0.2509362015211086
0.2494516128039027
0.2463493657139671
0.2480488957985640
0.2506557333923805
0.2495684875830498
0.7500103926808979
0.7491284016489251
0.7541671379946795
0.7531282086711933
0.7289952496970447
0.6713668999664123
0.4375743830995810
0.6715902323198425

Green Chemistry

0.7316480585933957
0.7660670763346193
0.7845416693233265
0.8234309821390580
0.5993401241911971
0.5877346109338564
0.5801383467415023
0.6110797042876850
0.6005503672124795
0.5864455303013849
0.7927183462020539
0.7947225745936580
0.2584584497960367
0.4274735840038797
0.5314060057434382
0.4177709051160016
0.2295593463281837
0.2637449742426268
0.2641540209622772
0.4235190013496800
0.5320001313340680
0.4137336722350239
0.2256123973482474
0.2521630501458195
0.3246640437131491
0.3389553925271237
0.1104737905859200
0.0938691475374386
0.0782031746857520
0.1366925997508157
0.0898233956811482
0.0754222744567837
0.2925487255632099
0.2849717017727290
0.6468743095495664
0.6549796376739784
0.0522760562196243
0.0621419696285579
0.1465899752759806
0.1552387381193647
0.5615845070837476
0.5574012884557018
0.3546587131879265
0.3470908675608376
0.9434182987823304
0.9401899731548560
0.8517289217532806
0.8523057609182425
0.4498340071489422
0.4476032756169958
0.2730250561903185
0.4742626357259705
0.4660243765483247
0.0294221665940743

23

0.3046959536300112
0.4231443330480929
0.3442453600123770
0.6566499760091032
0.7286750029626333
0.7357076349895791
0.7464143896630387
0.8354070624090262
0.8535616980959613
0.8924373297301530
0.9755241888056072
0.9520966461632475
0.9540240198621291
0.9670007396904854
0.7569633234647140
0.8307855594534237
0.9437548480809566
0.9398259719053368

0.1760337219332160
0.1733512063824753
0.6599300252457457
0.4261908876091390
0.7096775417841196
0.7414366816252160
0.7939937574746123
0.6817060789692367
0.7661880104512546
0.7412233980027056
0.7617281672026712
0.6768125242821131
0.7892128245512919
0.7053807719129098
0.7443523615063712
0.7302139897254597
0.7293390559685652
0.7381728289840540

ETY on LAS (T2)

0.4239965151413455
0.3094554243543107
0.2796008387884645
0.1230157658143948
0.0694515691323982
0.1856337234734692
0.4229369593792184
0.3090092034708959
0.2760464097716004
0.1204047307114143
0.0693396973872565
0.1874712849644651
0.0781079545729664
0.1895711297213252
0.2207698119215703
0.3776860061258707
0.4269659733839655
0.3112235611304922
0.0785410702619617
0.1895973834249804
0.2217432006553634
0.3755665057628929
0.4312848976404677
0.5747195558371879
0.6901092144320925
0.7212628187555803
0.8785485021703533
0.9303203813875202
0.8153463129247008
0.5725729583362962
0.6904206541801539
0.7258570886576209
0.8794373377482815

0.0588458266059174
0.0270566438103050
0.0595863919209261
0.0615560091069585
0.0280443782310645
0.0599631455072953
0.8267231302516260
0.8696774222859566
0.8286320499648919
0.8243464093168251
0.8699393581323023
0.8272087635980272
0.9407634256331615
0.9708027665048744
0.9396388285459915
0.9368515998694293
0.9695663081098389
0.9422362533310014
0.1721571668122511
0.1292728864614964
0.1733876166996275
0.1738277161425024
0.1266249923370700
0.5627515207723670
0.5279686459866693
0.5647963216083902
0.5655805621063852
0.5240984625995756
0.5558130088356280
0.3250967149078830
0.3693761770053277
0.3272514262055553
0.3246526836032155

0.1771678120502851
0.1760231472379814
0.1704740918539292
0.6271526789790255
0.2359492505779870
0.1172522082358813
0.2178162450379686
0.1469263973356234
0.1342483516778296
0.4117823415060607
0.4414916596729105
0.4216658807089501
0.2731860016316023
0.2402681545542749
0.1914717937352733
0.1831851389545139
0.3963527507652612
0.2876586644384396

0.6608724261311750
0.8055469809304057
0.0268063931229887
0.0290802619850350
0.8185410106235059
0.6756601996799799
0.6762332897984661
0.8153217395408383
0.0325721836996763
0.0297250608958311
0.8193170440302355
0.6854032766371729
0.1666014058663949
0.3162080787258175
0.5352059583250898
0.5302433424762553
0.3169687998779585
0.1754039008240416
0.1750970888046671
0.3207228467947709
0.5353596630088040
0.5277950397031969
0.3223336429504156
0.3372714078967556
0.1916048134921197
0.9721464039998705
0.9727532382906948
0.1809988772326953
0.3252443094338544
0.3254589531773937
0.1902884546866302
0.9717152616780359
0.9705089137035164
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0.9296014773513638
0.8143813671056277
0.9195733181812182
0.8035721264055722
0.7822951423194729
0.5707850037486909
0.6853318708878480
0.9245068918298607
0.8077450975668611
0.6173203472866593
0.5698007037859740
0.6859852114068159
0.5761890158135704
0.6917085737078192
0.7200970969495568
0.8772631384642072
0.9298626470788282
0.8137582111736006
0.5782173931552970
0.6926287333223405
0.7246684759370555
0.8786756386343083
0.9304327485035462
0.8140013364407357
0.9219014241110381
0.8066342603174024
0.7807981415075516
0.6238992690896834
0.5718835785928127
0.6860685279543548
0.9223395238859818
0.8070250507081496
0.7734001040723300
0.6198986510546971
0.5688375782667554
0.6856782263546753
0.4229635217335592
0.3081282004182873
0.2770652229183675
0.1206190152499356
0.0666731638207751
0.1839466452723930
0.4242026505166797
0.3094938306431330
0.1190767699087684
0.0706364278939090
0.1879514837886644
0.0772880717055669
0.1889135253280123
0.2205368528471147
0.3778971350012189
0.4314364285416031
0.3127100338610664
0.0770941542666530

0.3670594744073292
0.3276698209042523
0.4417099202571051
0.4678460243442756
0.4369656499022827
0.4734207406846796
0.4414047036498828
0.6724012501196021
0.6263293413070948
0.6749789621062637
0.6307287258763595
0.6737545278372394
0.9438513706806861
0.9714847664239739
0.9387550039979343
0.9364482723558358
0.9712336228089815
0.9414953398802938
0.1702256862788541
0.1299845752740599
0.1739424205633545
0.1731079069193735
0.1297945580908523
0.1730488077495578
0.0578611457587066
0.0310888870904186
0.0615849352650553
0.0623653136246200
0.0301967008686498
0.0612544957517366
0.8279143859976994
0.8725952249313134
0.8309324780269722
0.8294203468781921
0.8719665632663967
0.8272311138653022
0.4405569072023006
0.4699521267361415
0.4422218676500083
0.4368265235312994
0.4717028733635910
0.4401334632852257
0.6728544953222860
0.6266185510930836
0.6716571246600019
0.6300015026201317
0.6743126632054259
0.5572255099385760
0.5297799483399196
0.5628765885824072
0.5639497623629350
0.5254616950679805
0.5521702342667563
0.3266936174067009

Green Chemistry

0.1802256250155912
0.3226241152313730
0.8373355454412936
0.6930900352247127
0.4691947477450609
0.6968264714070221
0.8340115900460846
0.8257940120155790
0.6914364707095570
0.4672901149721630
0.6815706504123055
0.8222349346631765
0.3352931580565041
0.1872504970375235
0.9674871611298526
0.9694973517784746
0.1817603521536521
0.3242299339810726
0.3283521786808254
0.1848477453814832
0.9688993098543173
0.9697625945406749
0.1811213621646605
0.3191645163827132
0.8330517476583118
0.6900208815967114
0.4660568776758094
0.4725972348454794
0.6860514118352630
0.8283945431590800
0.8233325132405449
0.6864548424364739
0.4690519917505545
0.4708342302450808
0.6837310820592388
0.8187985717727299
0.6567719307729730
0.8001613035473967
0.0217215671390236
0.0248840937769088
0.8144838486000949
0.6723214645565652
0.6721107127159078
0.8099017268275044
0.0329487906439339
0.8184361616207255
0.6834331453565934
0.1654460495165083
0.3161275798710605
0.5350414647462117
0.5268839503533643
0.3181638658426799
0.1790495670963281
0.1728436628666198

24

0.1897173702844386
0.2234706399196126
0.3769326362140192
0.4291114954765478
0.3119588280233889
0.3735102544828852
0.3108637430721673
0.2007753222150562
0.0902765606025312
0.1162756343584880
0.2441943948412165
0.3735139204043741
0.3084766368529485
0.1976307420310110
0.0894028323528244
0.1171469801398552
0.2439589194892702
0.3109610965162108
0.0743836687336612
0.4159736273123012
0.4115068607689520
0.3984115029434249
0.1885023452827872
0.1918895525189021
0.1997117242147111
0.9955056606530257
0.9956577151550787
0.1262558169372520
0.1918045797987121
0.2995790911879431
0.4038961132121026
0.3824988439045134
0.2556600457648368
0.1248777074655489
0.1875686297015377
0.2991297697788633
0.4025917162657223
0.3917697270223323
0.2556802463905948
0.1843459125735277
0.4186995353432529
0.0854004800421009
0.0944786934296182
0.1036519403962374
0.3048473859188979
0.3059416500863295
0.3020571606490042
0.5024873350162667
0.5054246704974910
0.6276732048669063
0.6910573974161153
0.7998507770358140
0.9075526686757447
0.8850626931604785

0.3715105004169295
0.3272150426743003
0.3254904223071983
0.3693547988311856
0.3342663864216568
0.0571101847378315
0.0488770174286747
0.0538708505469121
0.0609952857102921
0.0537648602567995
0.0550281378427264
0.8363326850618659
0.8556886079035264
0.8402249441646810
0.8371727703298772
0.8444638210262679
0.8389975969128558
0.9478268093422525
0.9489417924440701
0.1275607737231177
0.9982639820759308
0.8685658038944370
0.1312000801201098
0.0020861137119864
0.8719217916526708
0.0496398761393675
0.8485187865936836
0.9416827710565913
0.9393607236444592
0.9453348046469358
0.9355512765421897
0.9449827174544021
0.9499222111015080
0.1583409559992526
0.1558981308971904
0.1552028374222046
0.1634922598155008
0.1571321310901708
0.1522625392697788
0.0496955148192357
0.0492407801561820
0.8712248459798351
0.0009065985938707
0.1306162304461369
0.8713564375000160
0.0002394444839271
0.1289318350738757
0.9522321411293713
0.1453432265664107
0.5579897436593011
0.5572043091388388
0.5683801407340248
0.5606711027076918
0.5475810420973998

0.3140159780101908
0.5306604281197598
0.5237961134356705
0.3143584782315041
0.1746945883973526
0.7517256710616492
0.9184928052494629
0.0189616897073796
0.9215657876440396
0.7312096525782771
0.7543368658222256
0.7677974342966598
0.9313077532601760
0.0258073080110443
0.9225857910466543
0.7328141112411979
0.7662030112444836
0.7938208661110586
0.8280458968700675
0.6015546492714618
0.5860620744656678
0.5821257298290550
0.6225691209417692
0.5945931050267895
0.5890124336946425
0.7922714071059156
0.7914343567204745
0.2603375336429182
0.4253402116800738
0.5317679888879148
0.4183194306766695
0.2272713166519466
0.2590420416601588
0.2680758346168845
0.4327650059918184
0.5302982832301626
0.4162022137211230
0.2223133762568723
0.2680340312204019
0.3224030048854787
0.3277942855463998
0.1098295254747732
0.0929071157225385
0.0808024996399176
0.1228784599168328
0.0957585900828080
0.0698561555465970
0.2943344180397306
0.2964210137053024
0.2483353837995721
0.0809190359631378
0.9764074921652104
0.0818429894718019
0.2706976594745984



0.7573801381070118
0.6247359237707507
0.6964907623095269
0.8028964582444182
0.9066875360813231
0.8830458059285440
0.7542965398034944
0.6848919217780559
0.9245015520222604
0.5755858439728081
0.5868945787269068
0.5867433953669146
0.8118791421208930
0.8108380683771981
0.8108010026331101
0.0047376176291379
0.0036268056360947
0.8649533009139126
0.8082289606445474
0.7046416869454206
0.6119689771576141
0.6112152492649308
0.7338414832076814
0.8760075016808851
0.8063128633909643
0.6915066426598332
0.5866719657346018
0.6184564188644950
0.7474173151194612
0.8033024318858079
0.5752612271814195
0.9190699011922492
0.9025169745644348
0.9059092109503128
0.6887265430839551
0.7016307475173308
0.6911741729099812
0.4975172314309182
0.4957364855252485
0.6258964638508699
0.6906144016931928
0.7986919564500059
0.9057418774232397
0.8835789431680552
0.7555821655336727
0.6259527302365167
0.6925013328443457
0.8014844193459305
0.9074972002377841
0.8834515762050247
0.7555097099869896
0.6942775732303744
0.9256935821249020
0.5824596786231343

0.5476552148054114
0.3390341919201097
0.3420385296352657
0.3451092296345984
0.3310241114280120
0.3438579950462925
0.3476369400488837
0.4485941790830641
0.4455737462586491
0.6362040282665619
0.5088187985540241
0.3675969264341891
0.6275712123742608
0.4983963182572574
0.3685187206523323
0.5435536646771326
0.3463185876552167
0.4376441701464596
0.4430981808768027
0.4365467257060456
0.4366966048111802
0.4498784514574206
0.4406097538882229
0.6513191445002132
0.6471453528244163
0.6508068400569189
0.6611814653042674
0.6565674503274138
0.6583198748844945
0.5467914061668786
0.5507488866417710
0.3730716280180991
0.5026710080183184
0.6330766560720322
0.3719803148506949
0.5010815843007247
0.6302600929647034
0.4464648460435925
0.6501682090485444
0.9481853726139184
0.9413993245754545
0.9396027860809040
0.9397984010542432
0.9446893727872397
0.9458638222542620
0.1541040634489098
0.1588118099880186
0.1553116278822648
0.1618704376581069
0.1557820877010573
0.1570287819574890
0.0508256818109236
0.0505881310512978
0.8734743508005122

Green Chemistry

0.2452615961215831
0.2376014200635181
0.0792496307259957
0.9686104261013091
0.0806687761927244
0.2690958646818296
0.2514589782300982
0.1878221972451244
0.1646636672409920
0.3845703358532610
0.4208660551864422
0.4212545649685256
0.3737104015912212
0.4071937872233860
0.4241605817260092
0.2074712220265391
0.2053587277298082
0.7520262931496332
0.5814397247003736
0.4671996544617122
0.6027442327191926
0.7915926738057016
0.7384088809427007
0.7383661640930405
0.5794933554240687
0.4665424787109678
0.5758140007665595
0.7658454491965324
0.7519715616307587
0.7036008142895035
0.6774648630460369
0.8976804482172479
0.9094034994780230
0.9253063094626618
0.8906424994205139
0.9067317492693970
0.9218509630617705
0.6973738940163211
0.7098251508469694
0.2432238869751065
0.0775644694066054
0.9717828128610281
0.0790991449766063
0.2692675909211039
0.2444220473527093
0.2373272098420648
0.0748338428952192
0.9708131008974680
0.0782951824238151
0.2686562978417805
0.2430621693608999
0.1818067400669547
0.1744680415108715
0.3894861317913894

25

0.5907616436348745
0.6001137139655716
0.8086155775133882
0.8096316242434891
0.8046592486464018
0.0035659773359854
0.0044264051873693
0.8724307980931086
0.8065755626384685
0.7020209701937329
0.6008534478186907
0.6153155113408200
0.7428189192109713
0.8738796854091277
0.8058007535070968
0.6961794918404456
0.5886806488273603
0.6165252811910324
0.7445189172388709
0.8044201145215225
0.5743901662695120
0.9160150106299919
0.9047070898090455
0.9003160798802572
0.6885404318491845
0.6952079265751284
0.6947133604031326
0.4976398685481864
0.4947973217673704
0.3730138344348563
0.3101527935609268
0.1988746275618455
0.0867787628659105
0.1142223493057142
0.2428350032038004
0.3738745110040103
0.3108759609394889
0.1943466845547671
0.0917303733237097
0.1183635385347142
0.2453478267975462
0.3083501525294342
0.0733858056023139
0.4185405064020200
0.4089918068890629
0.4030552518114162
0.1857164045426466
0.1922763589817009
0.1979661611176309
0.9916786490284919
0.9977790151351508
0.1272038679326928
0.1908930673720454
0.2993396113316707

0.0022930276742168
0.1316445704732576
0.8725957032577250
0.0020275035917355
0.1308942321412143
0.9479249927223320
0.1519194478454778
0.0582683959894129
0.0557511528083291
0.0572876753938401
0.0607205166243773
0.0554407679800450
0.0599186458596996
0.8449125596089534
0.8536476479245189
0.8502191165025181
0.8425528426638670
0.8438575992979254
0.8408752296553110
0.9517364042312184
0.9510382745505287
0.1268426634211677
0.9977146205263914
0.8675934742910294
0.1309335674165929
0.0018474005220372
0.8717789293073147
0.0549476473385293
0.8505724926767206
0.4393707758680628
0.4502827511186605
0.4399069338118488
0.4392466349209201
0.4448139588867078
0.4394230712259260
0.6587315664490903
0.6384080196732047
0.6516608442718359
0.6597263363463829
0.6561982462310824
0.6598970997253527
0.5485074925055126
0.5506023038123733
0.3724147360211110
0.5023331774643002
0.6321396489759967
0.3722800749997370
0.5018423817876950
0.6315133269760391
0.4517061952484641
0.6539292918459009
0.5591593793070220
0.5605400216426062
0.5588198920611730

0.4131863573619780
0.4262341122942552
0.3821373173060421
0.4010484941307988
0.4192441870628016
0.2049140948888683
0.2041055573109767
0.7408587253161317
0.5774162964860891
0.4646479856822819
0.5853884786758705
0.7771859745691394
0.7455358565337256
0.7334061946754034
0.5721819619857322
0.4717018242911911
0.5780106492891187
0.7677949569752739
0.7418438515598182
0.6975639637560220
0.6802948440144907
0.8916468854651517
0.9063311546342632
0.9210811196464987
0.8857566001094603
0.9059271467960353
0.9161559399943088
0.7024369828387210
0.7100321533002659
0.7485737259001238
0.9149481760877833
0.0116146741874375
0.9184567621847285
0.7281093039563650
0.7514137952737059
0.7601789831800116
0.9250860591902136
0.0401853168251816
0.9228814708795776
0.7324379900722257
0.7611081977278218
0.7838554240354699
0.8224804165069339
0.5961984013746244
0.5855747558055616
0.5746553367724067
0.6102984999594883
0.5980916893276915
0.5841481584179695
0.7900136097789802
0.7911488596913718
0.2577082439756767
0.4251012355212931
0.5302046179477901
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0.4020861535421378
0.3834823242947783
0.2561634471289663
0.1243772890137357
0.1947432351840911
0.3006707599053056
0.4019562418666621
0.3801924584900218
0.2532915272689151
0.1847858867549326
0.4335097818336145
0.0770452995902511
0.0979538989395207
0.0994453365372103
0.3167375230824581
0.2972924131431764
0.3036295474441141
0.5024008583484820
0.4995780069079278
0.4248248866942325
0.1884177232432397
0.2934716903250685
0.1071982608900950
0.0811615392741450
0.3126641254034928
0.2129036277374647
0.3873396193773851
0.5762955026194346
0.8111200480757200
0.7143257593641456
0.8889934824455399
0.9190073809983238
0.6860909745860738
0.7852694869070028
0.6100233027403184
0.7738291784722229
0.6215167336556210
0.2746177243933803
0.3056246506822849
0.4235075218849715
0.3487670498532804
0.6556633510742964
0.9712213413502936
0.8982724151018748
0.0119982706318958
0.9369606742286577
0.9437997363113996
0.9654665870211684

0.5622536403533327
0.5414997327804871
0.5513621735938846
0.3432210634535948
0.3408763144415419
0.3457136239487575
0.3329376398593863
0.3575986519168011
0.3532873217165271
0.4508579216348218
0.4473970189895701
0.6273303386541095
0.4989686003118195
0.3686586344091183
0.6299580815727253
0.5065951379376649
0.3767867717403786
0.5533245561380391
0.3401147374637981
0.7500812633443624
0.7508954130233745
0.7528054929282184
0.7485548440131971
0.2494569628038418
0.2578755356429424
0.2508986064846302
0.2498599264601416
0.2472666694688177
0.2500504610875321
0.2509443843555876
0.2489834844480884
0.7502414112021364
0.7507756348609878
0.7545562650007461
0.7529513044285305
0.6709284166880749
0.4383464815510554
0.6723351748952725
0.1756093273270011
0.1730631456795168
0.6582388735356406
0.4243879307434885
0.7176769995543844
0.7386599505616950
0.6476487006541796
0.6654646694016791
0.7117023642878127
0.6728937276549189

ET on LAS + H20 (T2)

0.4238907003795050

0.0589884724800213

Green Chemistry

0.4138889412305564
0.2256711228948580
0.2601189659991955
0.2641500554632652
0.4226096157221593
0.5315603161973637
0.4120226089525138
0.2241009142081129
0.2500914017862204
0.3214176211439333
0.3378034611781999
0.1098643238053682
0.0905412404087758
0.0772090862421149
0.1320355108733703
0.0869822829397466
0.0742379086101119
0.2889126822363616
0.2835718195573811
0.6441712642109862
0.6516976699077645
0.0501286461237634
0.0606412755541467
0.1459414444267768
0.1503932875409320
0.5596786697232217
0.5577198448504942
0.3520760078706242
0.3477870965382350
0.9432276681528028
0.9362770547448590
0.8477604297738829
0.8517762579407722
0.4513863311506264
0.4435459165323882
0.4683342352030510
0.4643464393040679
0.0258982621655570
0.1738111232514870
0.1748345046771203
0.1629880382751132
0.6253666813880597
0.3557690107923089
0.4294769930958283
0.4913038383484125
0.5626091638245030
0.4233774142956730
0.4962875045969934

0.6605212764870255

0.3096531447644719 0.0272518161877399 0.8056900411783066
0.2790168900152002 0.0597365575316961 0.0266281534460991

26

0.1225190440734442
0.0686863785296833
0.1853455938404419
0.4236066888920556
0.3099139341089691
0.2754381134937325
0.1198755612932763
0.0691407738245075
0.1881199477783008
0.0773776902409590
0.1883437554891000
0.2205467965969005
0.3775361918524649
0.4246806424196537
0.3096327841891705
0.0779329564138305
0.1894181702478314
0.2215971501949696
0.3753033306176493
0.4302760498669100
0.5730356744113818
0.6850254129986931
0.7202448212734754
0.8768235710536073
0.9293764865193926
0.8111312730402364
0.5718017002917162
0.6862808842734567
0.7254727261140307
0.8789531216715248
0.9289705827006041
0.8115957551933211
0.9182743211730061
0.8053222969647998
0.7819335360571872
0.5706965980133383
0.6866125027050123
0.9234205716665709
0.8089034177474208
0.6156777344138032
0.5701162094051042
0.6879200931720595
0.5734731943159070
0.6893063346689791
0.7180508812996763
0.8753955752570245
0.9287751556324042
0.8135364530874409
0.5770089211947727
0.6904211509314944
0.7248654446917303
0.8786964779030643
0.9302952888732249
0.8126591804973065

0.0615364187804672
0.0274195455761829
0.0595853233637437
0.8264978048081725
0.8698432583935142
0.8280597002021395
0.8238500696240884
0.8693368373019100
0.8271638010518773
0.9406113244932346
0.9707013183240305
0.9394962442092116
0.9366395832801866
0.9699663829006498
0.9416832969944503
0.1715990507884714
0.1292327177955762
0.1728643074452260
0.1738108221368702
0.1260427161623895
0.5608654961164344
0.5222442308981008
0.5635170399199789
0.5650636449428781
0.5247098730000781
0.5512806004963962
0.3232174187973650
0.3654154500382980
0.3249361804123571
0.3235116032988148
0.3678623934494089
0.3286706604453364
0.4398466356456955
0.4651984565960151
0.4367547002292203
0.4726273930979117
0.4403983554418016
0.6718710571927708
0.6234120580980987
0.6760587612283663
0.6299625947711462
0.6722317109039995
0.9445293705951774
0.9721501140108095
0.9357493403880875
0.9345433022205896
0.9707117621547537
0.9441587687017832
0.1695415376985609
0.1305300369412040
0.1724092766885936
0.1724441023032790
0.1289485248817394
0.1729748899048722

0.0289255384431427
0.8189893376303267
0.6761919465796705
0.6760603170050793
0.8150730845775206
0.0315109594405909
0.0294849555533730
0.8192704040474628
0.6852818699576078
0.1663377920004313
0.3161439605210557
0.5351331374536854
0.5304047867077306
0.3167025443205118
0.1747490447662052
0.1757414082951599
0.3211398757589997
0.5358177596478374
0.5272730743123647
0.3220976345278336
0.3347892073462923
0.1853573283756486
0.9699255316997429
0.9677586286706494
0.1749583136409770
0.3165062763221905
0.3244804099479047
0.1838895786612847
0.9673937149654968
0.9700937888043577
0.1781546754713742
0.3161831933503714
0.8351214514935108
0.6884771640468376
0.4654704413703245
0.6952301888406043
0.8296889089752314
0.8179821249770037
0.6849615595551923
0.4627992639868724
0.6791550327253961
0.8192960733790102
0.3348966284192348
0.1884446531247641
0.9689581899312809
0.9659757023968242
0.1776022046143149
0.3240395651933553
0.3290173227499468
0.1826342764995121
0.9674663212715255
0.9709621720973580
0.1808680753320078
0.3148009894460047



0.9205581313936445
0.8078750531994541
0.7805016654596610
0.6240860781169362
0.5720878507375979
0.6865826006307099
0.9222986206509965
0.8076628075478279
0.7714417114120294
0.6170850277702060
0.5701191324150224
0.6872573658185891
0.4225717330660428
0.3077399654007853
0.2758557637254264
0.1193962371799693
0.0659196942891044
0.1832872843308447
0.4241746120051836
0.3098593677243442
0.1180445589960501
0.0699276763230623
0.1881877205024390
0.0756949904831186
0.1868077261964413
0.2196835748540853
0.3769504522357538
0.4293213553086337
0.3104273763354809
0.0759309755759109
0.1887617030962148
0.2230598814984835
0.3763303996546071
0.4283568144303402
0.3110472075553829
0.3736692352940414
0.3109530791742097
0.2001881155775586
0.0890684497584131
0.1159529591479066
0.2441621302543166
0.3750224776334744
0.3086362853505950
0.1970509452861182
0.0877466399210557
0.1183672578224993
0.2455721882844377
0.3115059564998378
0.0737498637303595
0.4159490727155352
0.4110523069515511
0.3990953185365050
0.1882180366927773
0.1918779709519421

0.0576976353205170
0.0323190208864532
0.0636191339682590
0.0615435489333457
0.0298151838740525
0.0582113922991019
0.8271715388633883
0.8738732439499184
0.8306119680411992
0.8289647200410247
0.8715400546903492
0.8267075897184674
0.4401790155600732
0.4699371207817641
0.4425641708140328
0.4365799155732988
0.4713908252139358
0.4396607068828430
0.6725474298784062
0.6264935527507569
0.6713206147342926
0.6297325515323191
0.6742894490138461
0.5570597605392920
0.5294143222008310
0.5624574877486209
0.5635764602966878
0.5255515494999776
0.5524713222190304
0.3263721064342302
0.3712640903434363
0.3268820957787869
0.3254175000811335
0.3695326238511136
0.3345877205521729
0.0575201871351523
0.0491196440956042
0.0539982727692602
0.0608797892155160
0.0529688672861597
0.0547810189680397
0.8370571821954809
0.8552886408185805
0.8397056170681639
0.8361342594407329
0.8446671967986548
0.8388431146316128
0.9480298548895488
0.9483332621662950
0.1275681933140485
0.9982027301417983
0.8685409318453866
0.1309425903318498
0.0019310935187160

Green Chemistry

0.8321480024544655
0.6864884809254019
0.4641094275176555
0.4720201541618902
0.6857699925315929
0.8276384028831268
0.8176324866747893
0.6843925569549345
0.4653708734015026
0.4661203639906947
0.6832838191441238
0.8204599300439709
0.6569622612428362
0.8001771653922665
0.0219867859762520
0.0260758309958425
0.8152499991783075
0.6728552842403502
0.6725566489813797
0.8101323354362560
0.0328680807200108
0.8184316065892007
0.6838334557279088
0.1665341569516038
0.3172001801717731
0.5358134791065292
0.5277134055625453
0.3185451139632708
0.1794151659706400
0.1733737079578118
0.3144497867573223
0.5307383630470727
0.5233612905111638
0.3141372850573921
0.1749137178635918
0.7517729472825770
0.9186351005622048
0.0174396460189225
0.9218742756278204
0.7318561240067407
0.7544741702872946
0.7683123759737973
0.9308088640504716
0.0233996377632616
0.9228457179756113
0.7341460104348737
0.7643694148436492
0.7939651729526164
0.8289814806965418
0.6008696481215510
0.5862313884149271
0.5821876872947248
0.6233898784446099
0.5947519333063569

27

0.1993438980372278
0.9944616520794274
0.9962502183062637
0.1243349007283448
0.1912792732528367
0.2993865166196531
0.4036414744729246
0.3806282760316972
0.2537663733572778
0.1250952744004366
0.1870758169345240
0.2989687897062753
0.4030412580757019
0.3915232004072302
0.2556825350439424
0.1837783682425309
0.4140884418262459
0.0856024880176144
0.0945746127908592
0.1033818119175378
0.3035350481489621
0.3046690070612910
0.3011153702793178
0.5004928106004943
0.5054608426739874
0.6254252478514994
0.6869101822146316
0.7985133906409491
0.9113046127313358
0.8809876141435415
0.7542089510114807
0.6238989922116435
0.6930204048850703
0.8023028852743338
0.9070857119762756
0.8811169165220590
0.7527025666919559
0.6733111633247525
0.9243176957865797
0.5767045547024250
0.5839209830371311
0.5902611145977499
0.7998868798848061
0.8136539038105731
0.8055280852905459
0.0026731175717170
0.0027598209511861
0.8652269407817917
0.8099588116853456
0.7044866303192479
0.6113401179618601
0.6120479868160758
0.7342766055760022
0.8772718968718241

0.8716612368662842
0.0481488841741443
0.8472433016082503
0.9417615809378485
0.9395105005008314
0.9446608834440903
0.9351464204430845
0.9442342544586245
0.9489910172131391
0.1589045217640448
0.1552211709464180
0.1545338254758577
0.1644200340879794
0.1576870308916265
0.1522143032209545
0.0496589853731282
0.0493327415116347
0.8710929946312617
0.0007334896429754
0.1305786930191319
0.8708896982505479
0.0000126213228803
0.1290309250249592
0.9549582719586749
0.1408912430726928
0.5549747496870074
0.5542213964320402
0.5683048749961715
0.5613208196649412
0.5485320662658150
0.5340478214981118
0.3308473945365716
0.3370905224318007
0.3437871337407224
0.3297646907538587
0.3471633041327747
0.3497993322685631
0.4436724891515038
0.4461221752432685
0.6347574051029626
0.5076312594844802
0.3665734749389057
0.6237932561460153
0.4963931857875078
0.3668001634672229
0.5443177238657158
0.3474109414148505
0.4325047232736011
0.4406652182437683
0.4417306600991050
0.4359941222419367
0.4490649007467276
0.4403481379302435
0.6524204025250884

0.5884306312127644
0.7929328857451130
0.7880965751207833
0.2615100489525134
0.4254450034481373
0.5319367798489203
0.4184210107956067
0.2274366433890596
0.2580627275612906
0.2680571389138662
0.4335603369944680
0.5299301939510882
0.4157949826084845
0.2220746829824681
0.2691679235893631
0.3218122461897466
0.3283455848472608
0.1098977859624555
0.0931052528392193
0.0810632312815097
0.1221736527750109
0.0955931344800642
0.0701405603269083
0.2926410797970079
0.2964876947982892
0.2455574174715844
0.0764631341221905
0.9807398192846253
0.0735513855788779
0.2608286381357580
0.2383695477734834
0.2348390763119301
0.0735992015777589
0.9694693780659392
0.0797914426227024
0.2668344875444709
0.2433368830708378
0.1780092774200575
0.1585792044377575
0.3804144488949992
0.4194853793950832
0.4176193165960282
0.3592741115995631
0.4024929153022272
0.4196232986063010
0.2079172749961588
0.2057854133650462
0.7480408832884725
0.5767155453330554
0.4665193699013195
0.6006263760914136
0.7890319964952095
0.7329764432974698
0.7265935957056888
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0.8011222191980024
0.6917552767109201
0.5871551659792884
0.6202083212353884
0.7491182900990754
0.8092239061319053
0.5751051351127519
0.9186241909525746
0.8974863933357681
0.9017540259914367
0.6901384705831596
0.7039700419274129
0.6901000814022801
0.4973266608344422
0.4964545362968917
0.6243826472390724
0.6897649884696609
0.7968053610442724
0.9060001489497825
0.8818844693688209
0.7536439979616720
0.6260156016406314
0.6900703706607214
0.8016318419072745
0.9088183159804865
0.8831519774237323
0.7560883055986382
0.6875246429603696
0.9243053534182558
0.5766198637824763
0.5890571756562873
0.6012415184872818
0.8086828709779866
0.8130407594044493
0.8007459611153362
0.0023526072346325
0.0044944419002229
0.8722085017804490
0.8059376950323113
0.7020057997555949
0.6018573742176937
0.6153231053560768
0.7425060543778405
0.8756216266809294
0.7982198943144407
0.6936691053559600
0.5918221716982381
0.6185764513730139
0.7482790762032999
0.8114119495458317
0.5746078759946990
0.9159579967614271
0.8995465892307581
0.8998400864267153

0.6431483568724992
0.6587078824685129
0.6592544134372793
0.6570942452623936
0.6509752359397669
0.5439070728602892
0.5500529977972569
0.3719906147950447
0.5010198338742194
0.6316719042537944
0.3706928696104547
0.5000433212776050
0.6289459007936981
0.4460022542868677
0.6502476444364338
0.9464074993596617
0.9414066835340030
0.9345690081165025
0.9388744274230928
0.9443586559124700
0.9498310848806097
0.1582533492020277
0.1590596664246463
0.1539592390661680
0.1634132399229117
0.1541321525917168
0.1542540474819041
0.0514329988792373
0.0500307452563147
0.8743911116569485
0.0023424758636956
0.1312544799769824
0.8764295662971265
0.0057441621107431
0.1340144495294900
0.9476999042121558
0.1494723661220490
0.0619249906445888
0.0604498368349398
0.0542328017913288
0.0598403539646158
0.0545208943440916
0.0556339228754194
0.8442276728013545
0.8517105854346804
0.8469988579537815
0.8419802340579207
0.8416410451463200
0.8505187549472389
0.9532208625798740
0.9504837710123425
0.1255622580746955
0.9968807653850954
0.8669409435453399

Green Chemistry

0.5731133673271471
0.4610798477251051
0.5722941338745677
0.7610259800519138
0.7517662753214616
0.6990023187603230
0.6765059445983996
0.8973368836005148
0.9044749205864385
0.9152593384279898
0.8857587211142679
0.9019343347181612
0.9195391122311790
0.6970727109570447
0.7077554174361090
0.2443957986546086
0.0794018943928936
0.9722295766453788
0.0744658151459204
0.2645699118369636
0.2473736984173321
0.2377984395869364
0.0723087565874034
0.9746473093476611
0.0791230282899001
0.2687942433142472
0.2369404741058297
0.1813105397158793
0.1698743261058111
0.3905588747153786
0.4131994139451118
0.4259589864791636
0.3847185091885225
0.3994398445086607
0.4170763788943027
0.2023888879597560
0.2058825064479779
0.7388429687982593
0.5757055033476656
0.4622442596808931
0.5852575993241980
0.7772705744885051
0.7437721143943209
0.7255258024170087
0.5724940613736459
0.4566887141485915
0.5776742422209349
0.7652366811333726
0.7542743026135066
0.6877516619114833
0.6805795252516308
0.8937915281628207
0.9019442486768153
0.9151381846792921

28

0.6905668922208708

0.1277897429644541

0.8846947875658118

0.6946304932841015 -0.0016249203489216 0.9046840998439601

0.6894340049645644
0.4978304637987782
0.4963089726229405
0.3727859483080747
0.3087880170572846
0.1976231190415508
0.0855442062088687
0.1138749228584290
0.2426082826018015
0.3750319652375966
0.3103468887509972
0.1932159863400860
0.0887372647010742
0.1191437481802651
0.2465609599284114
0.3084007667640611
0.0728800723065472
0.4180067612043959
0.4085877263477743
0.4018935805772492
0.1852455687371582
0.1908443021818160
0.1975819690646863
0.9908939691807768
0.9975515263952733
0.1244798912891008
0.1898544358957202
0.2984594341575974
0.4008830067750595
0.3808079015915248
0.2533934083440089
0.1237668199361793
0.1939583441785481
0.3001430732525133
0.4018975322298894
0.3797769099845454
0.2527881984964284
0.1828249406544536
0.4312819093036045
0.0766551325445616
0.0962016866780036
0.0988094396025693
0.3144716297049076
0.2960093862563826
0.3027434673954194
0.5000910747050835
0.4994993171628064
0.4244919464667637
0.1880563698888592
0.2928189898224793
0.1069766665014788
0.0787241172674088

0.8684497864902970
0.0547633338379096
0.8490955056913747
0.4391257881940361
0.4503646094349827
0.4402040779526088
0.4393901993157986
0.4438934295599071
0.4394005960781344
0.6583754929824700
0.6376626591776047
0.6508813692906901
0.6596875478073563
0.6555878748080741
0.6606001080381915
0.5484286357739547
0.5503132105941539
0.3722601596958798
0.5020305793028712
0.6317425138179839
0.3719645099693230
0.5016521173421049
0.6313292453462079
0.4516633531441016
0.6533778652151530
0.5586653869618717
0.5602686244427815
0.5579342209356696
0.5625302035584021
0.5416889690746257
0.5510558190045894
0.3421790316742933
0.3401913939439136
0.3461394793727234
0.3324209752619873
0.3570806688616061
0.3544772852036330
0.4505219661805033
0.4475563898808009
0.6270400228462477
0.4981760235815507
0.3679390512293773
0.6303063307403095
0.5072882444252579
0.3773137293428136
0.5534253937447586
0.3421163572671569
0.7497629520060529
0.7508084644738828
0.7523150697262635
0.7482310281613436
0.2490103266426836

0.9220240741898085
0.7011790561925013
0.7081324558939894
0.7490624493142476
0.9150301950418708
0.0129065466784324
0.9196973510227004
0.7297032266390595
0.7511370936695169
0.7621041002521073
0.9252401462437656
0.0378141992652819
0.9237607146056613
0.7340871200928251
0.7600413864926228
0.7833398448955571
0.8225206606380017
0.5959064542983770
0.5858967048444348
0.5757742646168449
0.6104124929188909
0.5988861067952114
0.5845491350788413
0.7903586550136870
0.7876815096538369
0.2601723629750094
0.4260489756495525
0.5311164839517944
0.4146555022045887
0.2270337799507615
0.2596526526015354
0.2643752331328991
0.4227921126729517
0.5306651802763267
0.4117440918376650
0.2237000076485894
0.2505823268436179
0.3227785019170901
0.3382486684006065
0.1107827070432730
0.0925988215117316
0.0775947595663886
0.1328913979055930
0.0865443164297198
0.0746303253980837
0.2881424005157864
0.2833633436906964
0.6443812177514325
0.6516657270506819
0.0494270284210425
0.0615254107971403
0.1468023290812650



0.3109742005194940
0.2132232972528821
0.3862544133890274
0.5701535440994785
0.8089799493349895
0.7153417608906731
0.8880021316551856
0.9178253484865608
0.6908221831444674
0.7883921575214418
0.6016313202638851
0.9001941865293174
0.6950991031669810
0.7766571115251995
0.6214892746335651
0.2735386265846927
0.3048251327962965
0.4233825240608902
0.3448552153030194
0.6555078376547727
0.9277876618196657
0.0138658131357203
0.9649137055266030
0.9715348150388403
0.0004246342243790
0.8989629545322095
0.6919648803109889
0.6504224687182639
0.9677442651781084
0.9636306159639519

0.2581863510128516
0.2505057515401064
0.2498437607025287
0.2459746899100678
0.2506360604850739
0.2487833317077511
0.2479507825860791
0.7494585017856693
0.7492982704698836
0.7558787161097273
0.7531576708892866
0.6921911173539423
0.7526130402775579
0.6720565342792820
0.4384516202371219
0.6719810261622585
0.1757845085875755
0.1731843807516356
0.6593979324523360
0.4248296093743376
0.5833125094298740
0.5884338263925767
0.5773259676461050
0.6997884673730848
0.6943829821740782
0.7358147489896157
0.7053586506218037
0.7680733109933360
0.6014458886911720
0.6749688503300704

DEE on LAS + H20 (T2)

0.4235592946100366
0.3091659338119649
0.2793429057552792
0.1226749944930843
0.0689954511967234
0.1852491478652791
0.4231062131210523
0.3101034499634596
0.2754715009680946
0.1200397300328199
0.0690358578367674
0.1882820916299853
0.0771240346962993
0.1881227202375374
0.2203500205887032
0.3772605280321810
0.4250510557888241
0.3098025476591649
0.0781406312317734
0.1893249216858181
0.2214845946510074

0.0584644184817743
0.0270772091372679
0.0593325302205398
0.0610633735038555
0.0275643952127207
0.0596051563801093
0.8260481366127809
0.8696926828989301
0.8276849013652128
0.8235240539565745
0.8694392093112443
0.8271004377733548
0.9401010023622864
0.9706382230252867
0.9395920747829669
0.9364837262724348
0.9694222861003228
0.9412956656318812
0.1714740959898245
0.1290250524716714
0.1727331570932532

Green Chemistry

0.1509481469359827
0.5600428782582517
0.5578590239839736
0.3553066881650571
0.3378236389116878
0.9365734852465923
0.9351094991340527
0.8417453864496529
0.8490209624258630
0.4397503720517880
0.4399174702449700
0.4354092502751674
0.6258947221874617
0.4593128351432276
0.4622075091741851
0.0252590504280782
0.1740929138137071
0.1744680328002601
0.1658794890674168
0.6226766708121861
0.5260477085831424
0.5149091860796539
0.4088130981054082
0.5396401640241230
0.4175165995602390
0.4060281553951318
0.6183854155524565
0.6302304202487174
0.4802358961053347
0.4685768192563254

0.6627788434289357
0.8071192573521553
0.0286591760375854
0.0303266969270180
0.8198413837662110
0.6766392403847223
0.6761289035930724
0.8160789196112143
0.0321619500524188
0.0296369502102584
0.8198499909431936
0.6860846754803199
0.1669414463167563
0.3167518973262654
0.5355732673596149
0.5317123038475401
0.3178063024105419
0.1757363418408081
0.1762473433513959
0.3222197304544391
0.5365206669783322

29

0.3751586007257613
0.4306228301041322
0.5731672073748917
0.6901440155735211
0.7204010843603013
0.8775518301946713
0.9297865537986912
0.8163941981792114
0.5730588285331463
0.6905750678160362
0.7257062509424008
0.8792924033402753
0.9286888896070546
0.8141351982192997
0.9192854486328115
0.8055273259161440
0.7834082194465545
0.5709008281256543
0.6859279563207241
0.9249097790659835
0.8082231817130943
0.6157097069747116
0.5715781351900031
0.6867811854539262
0.5737685911393472
0.6902470214318608
0.7179595167047281
0.8753992868636424
0.9284944653969447
0.8132817000180045
0.5775556466133621
0.6921479352128499
0.7247596794649006
0.8789441053101155
0.9305036592552939
0.8142896632557535
0.9211764665066768
0.8074972151379262
0.7801834509550875
0.6233945664467825
0.5716584654058272
0.6860225101892327
0.9223795831679205
0.8065836061876949
0.7731801753641627
0.6179329758906078
0.5703928110650754
0.6858639385344555
0.4230100078963268
0.3080213884778871
0.2771111653884937
0.1205614358527006
0.0666615231545324
0.1836844531506125

0.1729773506102543
0.1259259588053596
0.5605725211775272
0.5262032233575407
0.5639716596401282
0.5654915107518106
0.5240608309416246
0.5534795339034301
0.3243099034011460
0.3676426912397108
0.3268654618779255
0.3243812964495579
0.3671072157686592
0.3258629251408343
0.4399484209409553
0.4648524994120296
0.4348481196422598
0.4721223621144708
0.4411752814808507
0.6720657352442743
0.6230478624586424
0.6755888198643552
0.6293600705034460
0.6715608005896794
0.9443925487821261
0.9710291092669122
0.9371980624194420
0.9356220487944426
0.9697109597605137
0.9408208538868955
0.1696033061266661
0.1295509522819560
0.1733714555488574
0.1732312923056873
0.1280141615548329
0.1710656504144555
0.0588432612344498
0.0318715225345191
0.0605562604773776
0.0616811828201329
0.0300552819731208
0.0603393714068091
0.8271204010770193
0.8737939061089782
0.8293371271758638
0.8283605624321347
0.8717003541062651
0.8258574582674992
0.4394118851752574
0.4699321524546233
0.4418959497416329
0.4360544411116840
0.4710255388459293
0.4396565808659936

0.5286938256661787
0.3232374634792508
0.3396760781479577
0.1970099124716123
0.9761226801751428
0.9716172851180666
0.1805295927313987
0.3292199341710133
0.3272766229235363
0.1925427547064489
0.9731645292605852
0.9750150754470005
0.1844093980961515
0.3249630315969646
0.8398920979737937
0.6952952776663830
0.4713811846869438
0.6982326968803818
0.8352673486385110
0.8238805152519634
0.6959981582334247
0.4638637013923025
0.6823950651542871
0.8279955496254935
0.3361557634914611
0.1908031580079845
0.9700245290810309
0.9672540963529697
0.1796655273654756
0.3261038037906322
0.3310622985890608
0.1874342782841040
0.9714803459430077
0.9727973288180255
0.1826442338189210
0.3204999870143980
0.8343950176823897
0.6919275632990350
0.4675703219072294
0.4740596398009199
0.6887288681522283
0.8303482846071046
0.8196761975930639
0.6897303932533166
0.4700662180177477
0.4680801181724708
0.6857164597935923
0.8246452035761110
0.6585256243349320
0.8010947395229363
0.0233450933724961
0.0267374015358218
0.8161066096020125
0.6732866980888540
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0.4246388922925686
0.3105008383160950
0.1188983437897527
0.0711600566184574
0.1891236632157755
0.0769202115260549
0.1876007214722591
0.2202933744203681
0.3776042854189106
0.4301249509132841
0.3115538059779162
0.0761873084761280
0.1893893728324101
0.2236127191806076
0.3769342560087960
0.4289977857106512
0.3120489084525797
0.3731768830796798
0.3101108008470808
0.2003692506784348
0.0904675306052509
0.1157858112644662
0.2437916569695739
0.3754379341162082
0.3088969062971134
0.1970505843897309
0.0873484392781749
0.1186048616998726
0.2458771169150613
0.3116519526927866
0.0733811481647794
0.4157947816219004
0.4109571548665812
0.3977974042782543
0.1881263010247056
0.1918057308884286
0.1994049543179358
0.9948391251902550
0.9958580435351175
0.1242039470733153
0.1910162413057687
0.2991773658888073
0.4041389396639976
0.3804205059495021
0.2534407833651460
0.1252706350325701
0.1865452664061539
0.2987671597895502
0.4028213828211977
0.3917473302372306
0.2557881436651819
0.1828354853359756
0.4154716510191264
0.0855554424520899

0.6721203191145840
0.6264050747237188
0.6709868674730435
0.6294316514559386
0.6742141524505115
0.5568403496805162
0.5293677760172084
0.5622582165204857
0.5627493984682195
0.5245375974800447
0.5519396736765108
0.3261769771620380
0.3712953067545781
0.3268082131465598
0.3244934173842821
0.3687126626264114
0.3340863424087206
0.0577607958166115
0.0491419940072076
0.0524668177067239
0.0606471506116023
0.0527828096585449
0.0543028485752187
0.8373180238506809
0.8551495459315088
0.8397196925362149
0.8360854920288110
0.8448849395755141
0.8385903303959273
0.9479295939069100
0.9484647448564392
0.1265678261551827
0.9971223345336144
0.8676775990702340
0.1310891517546767
0.0022053104263562
0.8718421166320985
0.0491511912081064
0.8479179822460947
0.9414845069544909
0.9392173431441380
0.9451233312006175
0.9356551941263720
0.9430812071301269
0.9493381166426083
0.1591119374741335
0.1548136074139521
0.1539868738679398
0.1633783780685432
0.1575892211299903
0.1517487524276268
0.0494599146991523
0.0489510479729828
0.8706203352593891

Green Chemistry

0.6740788014004162
0.8114792257757011
0.0342058843824737
0.8193775138325781
0.6843040444794668
0.1664083957631506
0.3177415229182478
0.5362530900342110
0.5289222408393243
0.3202086759853592
0.1807526044628259
0.1742341967954227
0.3145669848758613
0.5311324889512250
0.5251045713706312
0.3163705277952102
0.1759970927125704
0.7537461086643941
0.9198926179015406
0.0216092174698686
0.9224946576285088
0.7320525521247221
0.7552715915565263
0.7691849829090464
0.9317531177149933
0.0233869193977800
0.9234532172882970
0.7351950250379171
0.7650621916420270
0.7952103565414257
0.8298638366384723
0.6020434921534820
0.5893968541328211
0.5823361794445520
0.6244075360808716
0.5948145721021905
0.5893574750689082
0.7945859800556833
0.7886790263931166
0.2618691301598531
0.4258842333679449
0.5319032900056236
0.4202390622757399
0.2296708274087072
0.2582264108506073
0.2685766763026171
0.4347341250191501
0.5307501668878414
0.4173011460081398
0.2235759448724947
0.2708808994053913
0.3227139658494563
0.3280751798074015
0.1104244200370208

30

0.0929134273298468
0.1036674375396933
0.3031859546380982
0.3064526497091866
0.3010433434483747
0.5007188166767350
0.5057032990333602
0.6271788119051925
0.6917167585183517
0.7990114519527485
0.9085462956343371
0.8842880987939662
0.7567379414081470
0.6255279373807197
0.6962631413431541
0.8027868085951059
0.9044090584356357
0.8834956751273314
0.7551132891785345
0.6843355444003794
0.9222834175893925
0.5717092534291958
0.5852849726570134
0.5904263067864921
0.8144935475701885
0.8165583232880299
0.8074671798481651
0.0041360546201205
0.0032952401101743
0.8649044492913981
0.8098674989591049
0.7059839012599083
0.6127653781562994
0.6117136894980708
0.7340935148872029
0.8771341809026052
0.7969357032678202
0.6909795122167045
0.5941485563905297
0.6204146924902940
0.7506096177142629
0.8101010087463566
0.5743748463371972
0.9205917586224547
0.8991794210216254
0.9052941032864941
0.6890761367154679
0.7027847197337046
0.6871763375980912
0.4977775759141542
0.4978984481812335
0.6243754438525829
0.6900696373916081
0.7967576870479591

0.0007224716199033
0.1303307596028420
0.8706541288257250
-0.0001628244455732
0.1287842848523768
0.9533955398568051
0.1420611581715923
0.5567765073544271
0.5538444744427871
0.5702966642546577
0.5601736011892742
0.5510455705702252
0.5470994848265610
0.3352959970415398
0.3427604153561066
0.3445950934210455
0.3298531284818826
0.3446789271710117
0.3450492030551739
0.4467806534530102
0.4455197323133185
0.6338349491689894
0.5069882699049568
0.3661014435848985
0.6216680401532693
0.4921357909738301
0.3642012868720733
0.5429765646711033
0.3474424019413239
0.4310010235593375
0.4408867154103261
0.4402086830065865
0.4354823464026739
0.4498237495146829
0.4404719324503657
0.6520252917902383
0.6429512065026316
0.6599629721742860
0.6588780416349037
0.6545375769519375
0.6493128397749026
0.5432856903352763
0.5494433597734648
0.3733186299820796
0.5021686114905878
0.6326058323752974
0.3715154019217110
0.5006337734949392
0.6294393259409454
0.4448935331672972
0.6515192607509535
0.9464060223837439
0.9422568472641831
0.9363921944955029

0.0939352915042473
0.0817765896340922
0.1230494351163101
0.0967615301138428
0.0716800303683264
0.2936418581935697
0.2986233428551168
0.2520605620524666
0.0854031300091622
0.9802402823845978
0.0798424965293898
0.2679121974100672
0.2514912120222386
0.2388940032841839
0.0802188557330718
0.9700474969102441
0.0865200124006741
0.2753147387384466
0.2515087032619214
0.1950915029196428
0.1671709081996805
0.3877480545254565
0.4236507887038028
0.4225381295237742
0.3874601645028867
0.4049660052845953
0.4283402927875977
0.2077654668887146
0.2076270015531086
0.7548953620633390
0.5831939416766406
0.4698070371002985
0.6046949890731372
0.7933152194553243
0.7391727724037090
0.7352649183734530
0.5855313671129464
0.4501408738587503
0.5777943856804061
0.7673829622722473
0.7678274257377996
0.7072965630220024
0.6784833326275387
0.9050539779193616
0.9078155530753148
0.9234059789633177
0.8915414167456970
0.9084310231393661
0.9300442395578532
0.6988919741677820
0.7069856653539456
0.2451829707687221
0.0806909583793805
0.9722757543216159



0.9047609553085187
0.8817447742392177
0.7536028703837718
0.6263497812727846
0.6921376561671795
0.8017398834102015
0.9076587887207266
0.8838905846158304
0.7564515631231906
0.6918194241962728
0.9248762935823684
0.5782789244639611
0.5887682592253898
0.6007323377314683
0.8099844399974084
0.8103581965627253
0.8032642618322599
0.0019110325403284
0.0047487407183399
0.8722817850787837
0.8058686004055228
0.7014477363258043
0.6006988269461149
0.6151302236849854
0.7425899147654025
0.8744471868371784
0.7963972718767423
0.6950847171354764
0.5961929222246851
0.6174201819342754
0.7467192848906283
0.8099332911906783
0.5745799654350718
0.9168080043923376
0.9010319919165868
0.8994654202417872
0.6893969533302595
0.6937978181044804
0.6894707441426974
0.4973390207644241
0.4963110302287610
0.3731898700680081
0.3092254055336564
0.1988729591983567
0.0872449001829415
0.1141477101823766
0.2429838938756100
0.3767205659082166
0.3098576760896317
0.1937039716271901
0.0913584983629146
0.1202086191052190
0.2479713791606256
0.3086647179444349

0.9378480774626882
0.9430805433163754
0.9445201027787224
0.1556073221274863
0.1575625635039157
0.1553858154044946
0.1622723991899279
0.1524509768140933
0.1550847670806740
0.0503310222667345
0.0489459535475012
0.8746370796171122
0.0031731423343440
0.1318338180416526
0.8723863065642981
0.0017801548370996
0.1301546307916951
0.9456975779461170
0.1489201255978166
0.0625016294853321
0.0553300596654527
0.0546323072142188
0.0588197918131322
0.0565979188182194
0.0584711133893764
0.8423254891760369
0.8573209314513242
0.8430965620135051
0.8445626876810336
0.8411817726970903
0.8472182566695944
0.9528952536398259
0.9506963927433936
0.1270699458940288
0.9983844236721470
0.8679720676595764
0.1296174963665968

Green Chemistry

0.0768557181548837
0.2668697779371272
0.2485900635848982
0.2403863382653547
0.0769969580303669
0.9738402639013948
0.0815158472107797
0.2715078589710356
0.2434272449577851
0.1869897208785206
0.1719591979807062
0.3926703710758050
0.4130754250350057
0.4291959851215560
0.3854481986035174
0.4020914248479911
0.4212396417403382
0.2038209154426494
0.2062395035220968
0.7416473609056857
0.5788216508816170
0.4655504060534350
0.5869208808591563
0.7789478413081858
0.7472306938487587
0.7281559151759498
0.5757510545962492
0.4569452395346882
0.5805508433247800
0.7691593978547564
0.7561460534389942
0.7015049989267538
0.6859976359702457
0.8952249159199868
0.9057279690199732
0.9162039509280975
0.8885086366911854

-0.0001912016232016 0.9065077092058321

0.8695792838360986
0.0546196809794570
0.8485611139531999
0.4389127733357829
0.4504423331963940
0.4383706036000817
0.4388232079228697
0.4436630527195083
0.4393202935357605
0.6575379179775738
0.6372598171115256
0.6503082024637425
0.6591555692456068
0.6551026507475218
0.6611999247510617
0.5483883574188892

0.9241894198732032
0.7041546223382971
0.7060764084494375
0.7505845628315791
0.9159729064375853
0.0150193204628484
0.9200026799235411
0.7299247758887943
0.7517161759727589
0.7650854082509743
0.9265523166207855
0.0425696904984169
0.9242569979888334
0.7347343267512808
0.7600981000487369
0.7839959684838169

31

0.0733281481621796
0.4183967811300750
0.4091195746345867
0.4019118365696201
0.1858352266861369
0.1912015513473264
0.1991805853534046
0.9913550313733708
0.9986067310220633
0.1260896615853531
0.1902227180949030
0.2990981619587462
0.4027598420496442
0.3819737897910848
0.2547539918107027
0.1246136647567559
0.1949976295942976
0.3008041393808267
0.4031325721791152
0.3808362283897403
0.2534160579915149
0.1826161305605356
0.4303314772320175
0.0758809780964019
0.0979331598330237
0.0984595080840489
0.3157049530967540
0.2967894823127588
0.3051588955597949
0.5015781309569803
0.5006950146964357
0.4235212463203384
0.1882585675559924
0.2928562833755419
0.1066986192644722
0.0783021118764015
0.3112845722775920
0.2133574896625469
0.3863639107829536
0.5727292793591865
0.8123545494112595
0.7138909669474816
0.8893236963046740
0.9193569786278468
0.6880529413405733
0.7926568882415663
0.5990945323463621
0.8736465600106849
0.6968305890489569
0.7734959614313757
0.6227656213809574
0.2737459066508764
0.3048568662468526
0.4232879775612565

0.5499565627444069
0.3712731209693315
0.5010680310937193
0.6307693309768825
0.3720236048813684
0.5017287578715358
0.6314007689375493
0.4510651058579278
0.6538551165790564
0.5592864112063535
0.5600397349871852
0.5568831377211492
0.5623098377454636
0.5411914809273641
0.5504573794358724
0.3414881873473479
0.3402900523697281
0.3455124752717634
0.3309513762894492
0.3554632183969589
0.3551245999866326
0.4504822268560123
0.4466406977940051
0.6271272036007339
0.4984971692835586
0.3679385127259360
0.6296851880595140
0.5066881835450932
0.3768806836883479
0.5502471081635810
0.3425107112292134
0.7492115141158316
0.7508011767296255
0.7521089867027603
0.7479998496112870
0.2488402180862154
0.2576659400300869
0.2504595750233765
0.2488994439831246
0.2464997445415377
0.2480669966632741
0.2503791442614225
0.2490733109094301
0.7498900786036952
0.7490364679318354
0.7541265357971717
0.7529327548193105
0.7250963196794765
0.7484874122579459
0.6715699241560464
0.4378275040936984
0.6716512901210682
0.1752491553208630
0.1742419983876173

0.8234635358076112
0.5980202217906184
0.5870139661522676
0.5781670539719591
0.6106955574191075
0.5996234142176724
0.5850421143321484
0.7929265835233553
0.7912538472565490
0.2594051300502077
0.4266485529582469
0.5306354118880099
0.4163911778453516
0.2284413573799813
0.2613101843695012
0.2646537020888776
0.4229088223172421
0.5315998374474030
0.4137418793816189
0.2257933079491822
0.2504278806538124
0.3227433053248379
0.3409656958576229
0.1110768687539256
0.0919288545518808
0.0784108753350614
0.1341051772081919
0.0881002841659307
0.0753660001412801
0.2893765587221961
0.2858369816138594
0.6453338225338718
0.6522795242438231
0.0503970255114741
0.0618386649068923
0.1469885693731746
0.1525298355966706
0.5603110342175506
0.5597825329311938
0.3548204911780272
0.3479877771382302
0.9455338530039593
0.9394533438764945
0.8475499900309484
0.8564749146977724
0.4556226947209389
0.4446631612276711
0.2925701955367743
0.6339966857454703
0.4721512141519931
0.4662453163924610
0.0270943287444322
0.1758047821862739
0.1763698072549212
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0.3462603630436811
0.6568347946884591
0.7510788623467891
0.7553037627599429
0.7677362271909325
0.8574057892310057
0.8759963809188157
0.9340012421796499
0.0143629694683350
0.9591034068183969
0.9497690699972320
0.9679820733225212
0.6683941746731785
0.6668588993577116
0.7762900269857815
0.8482105575060070
0.9634014272052704
0.9414837003902401

TS betwween DEE and ETY on LAS +

H20 (T2)
0.4236787812258979
0.3092228303407308
0.2792106678278390
0.1225802908725827
0.0688247065500431
0.1851509239101740
0.4235980969808337
0.3105147423687693
0.2752735850065720
0.1198723170840844
0.0689302177161419
0.1884194493163555
0.0772002305388460
0.1878967609894485
0.2204457512110893
0.3773713961162626
0.4250500422337326
0.3095713010049009
0.0779676064958285
0.1890176848544141
0.2214137247916791
0.3749878365823071
0.4303482573237874
0.5727142764665921
0.6896951815155021
0.7199790827054576
0.8772727487901747
0.9296407258115802
0.8164412057223355
0.5730174897160646
0.6903040646479007
0.7255438377583494

0.6586824717620751
0.4248623103531395
0.7055280820182330
0.7277071406133264
0.7880743445838089
0.6715520525647137
0.7551317602200470
0.7531760303655866
0.7396186602021254
0.6726786242304207
0.7884843493506892
0.7067076275505557
0.7107937053515471
0.7853950433643366
0.7367575688657880
0.7220059215897048
0.7247343430630748
0.7367381437804114

0.0584105470166786
0.0270634904729373
0.0591257958843471
0.0609915463259344
0.0274842947154238
0.0594718202230254
0.8259372732871048
0.8695335669887240
0.8273079907743743
0.8232373749289909
0.8693755862383787
0.8269355215296906
0.9398795229770704
0.9704653124744078
0.9394643161190136
0.9364305849631976
0.9691651671530093
0.9410257817518819
0.1712893256723711
0.1288564793260963
0.1725888800663397
0.1726952418263442
0.1257520389936537
0.5601000123658688
0.5258639223539425
0.5635943515211750
0.5655755219161145
0.5237938844271092
0.5525016942970684
0.3239428549323304
0.3674465823800945
0.3266156223807436

Green Chemistry

0.1668604617233239
0.6277167229754947
0.2513919026711837
0.1261085452664845
0.2182871689632997
0.1691601006869240
0.1477910565802036
0.4562172750456864
0.4117957089696123
0.4234571369665794
0.2791926847349268
0.2466091532041714
0.6245116266873725
0.6321343732585033
0.1983212052247019
0.1961197087663679
0.4044629028977536
0.3010612815207488

0.6630539296718577
0.8075767455267707
0.0290246917384261
0.0308682396488431
0.8204427154898706
0.6773930196133274
0.6761176195725926
0.8163300999149073
0.0322646668984895
0.0297314561115765
0.8202362169298814
0.6866126932859924
0.1674403085609280
0.3174497191104829
0.5363855727225261
0.5320053961107412
0.3176589461257783
0.1762186157661916
0.1767495697682391
0.3230813737576361
0.5373332477342098
0.5290035723660018
0.3232115651560371
0.3406095525656325
0.1982364011266900
0.9771141563404143
0.9723338266248099
0.1804978077368006
0.3296197206492263
0.3285948285778688
0.1936684210170473
0.9743645993385822

32

0.8793890992111909
0.9290705284211548
0.8145167040719093
0.9190199049196871
0.8052079989263252
0.7832309837843624
0.5707617908661877
0.6858280437416329
0.9242844718546498
0.8074453523013186
0.6151532454781798
0.5709925272420028
0.6864169387823179
0.5736310411633418
0.6903605837333880
0.7178947200846044
0.8753338757621699
0.9285162438586571
0.8134419426890555
0.5771938786081563
0.6916863564288097
0.7244182170623903
0.8787820308583677
0.9308551197839724
0.8142381280695534
0.9207029816127651
0.8070883158323685
0.7797462928625611
0.6230207529934075
0.5717680575949894
0.6862669726010375
0.9222488141269188
0.8065921464116823
0.7738661667273022
0.6185578551964791
0.5712196714866091
0.6864955475722534
0.4230589868780691
0.3079671607242956
0.2772010464284556
0.1206814145271543
0.0664571929379721
0.1833968745296121
0.4243174290226743
0.3102387117130829
0.1183933255151057
0.0705761911031356
0.1889588502367998
0.0767855767971442
0.1870547632064022
0.2203721753711410
0.3776651134612800
0.4297008498797923
0.3111139296662770

0.3238623868467451
0.3672189741192137
0.3259361332628776
0.4400365144241407
0.4649201872595692
0.4341456664070210
0.4719297021131556
0.4409016543772446
0.6718169635368464
0.6232175484370969
0.6743976311411515
0.6293553093302469
0.6711845173343000
0.9436084677873005
0.9705853099670357
0.9371046308886841
0.9349757980885407
0.9688577175276757
0.9402555757521363
0.1692872822889286
0.1291712262830687
0.1729660085252468
0.1729125719744013
0.1269669736549411
0.1708937732645346
0.0576283631172079
0.0300160988923833
0.0604985275588358
0.0611416561311436
0.0297569474371225
0.0596282005840377
0.8268839985377209
0.8714437716688254
0.8260204691165040
0.8271487217627311
0.8713139622643068
0.8255160534558733
0.4391510462792599
0.4696124728671734
0.4417868106998133
0.4359461768602499
0.4709613633519554
0.4395555732037593
0.6720132101189188
0.6261285331300106
0.6707645361470451
0.6293382005315240
0.6740107105560981
0.5566323534771085
0.5290760918371207
0.5621276003614571
0.5625100388604831
0.5241772139817414
0.5514705205163156

0.9754412752313606
0.1839189414189029
0.3248367693848354
0.8406383641998619
0.6954834412044747
0.4719942153013939
0.6993678760440553
0.8359315540578776
0.8235648060001066
0.6953712551592846
0.4645799595609318
0.6837777627988774
0.8288694909415153
0.3369125752527620
0.1918147579441364
0.9706741918116653
0.9679879504456427
0.1795476211604701
0.3266771852942808
0.3313503157911444
0.1873753974633555
0.9719641750690033
0.9723784461420963
0.1814686443797943
0.3186739054636466
0.8343848259664470
0.6897709324603803
0.4668270749151713
0.4742380960566345
0.6889455698907717
0.8303634165303105
0.8191924164474527
0.6868383655695320
0.4670105300585808
0.4675557804496270
0.6852632090946769
0.8246281758076102
0.6585428313956883
0.8010788072962794
0.0233239473381077
0.0270175680524398
0.8164005249374808
0.6734444530822046
0.6745094028556405
0.8121478778544134
0.0340340174417952
0.8193052951275992
0.6852537103895220
0.1668486604176412
0.3185617797982549
0.5367931007236079
0.5293462208695079
0.3204417430321966
0.1811389000594050



0.0762415720981965
0.1892351067888436
0.2234943859324595
0.3767736585385799
0.4288901580236132
0.3117340665124694
0.3731217441981461
0.3101219266315576
0.2003439857930830
0.0903045473444613
0.1156435829276798
0.2437108693707981
0.3762303093704438
0.3091314072622687
0.1969219348968033
0.0868579187313988
0.1188180866297716
0.2463842957847989
0.3115819150409641
0.0733796930734723
0.4158290296040573
0.4109816523567888
0.3981911808706121
0.1880427882098228
0.1917610679705709
0.1993712065747120
0.9947149100387757
0.9958439892853171
0.1240687184792694
0.1912006625610239
0.2992403513662098
0.4039333725706132
0.3802484222358329
0.2532368717418490
0.1254889420161790
0.1863539896015166
0.2985908472131885
0.4024211934954367
0.3914665815161461
0.2559407793964046
0.1821363520599920
0.4152154706873195
0.0860269291497902
0.0930202913516466
0.1038760927826693
0.3025259673184025
0.3062952769004177
0.3007418329660994
0.5006544321741665
0.5053386688733286
0.6270566219037268
0.6912803786382941
0.7986741392003819
0.9082853261831123

0.3260017068572668
0.3713315698997428
0.3265624355220277
0.3242413121736922
0.3682540506509959
0.3343306727942493
0.0576559136066642
0.0494909556231267
0.0523908507476583
0.0605811760771175
0.0527680207056755
0.0541136247256684
0.8379094420520342
0.8544304325643739
0.8391862929011048
0.8358431921415157
0.8448926395312437
0.8384841641396931
0.9479048488986119
0.9483808154313250
0.1265588527675371
0.9971443424055091
0.8676977102653081
0.1309707860414860
0.0020095739543583
0.8716211175973033
0.0490885800046160
0.8479567688278973
0.9411147431133557
0.9391602289062787
0.9449737564635733
0.9359245278591606
0.9425547389226971
0.9494925061754552
0.1594220755959302
0.1548404063175527
0.1535233535233073
0.1627465547546594
0.1583097363973214
0.1508245448675472
0.0493181722132268
0.0487775074039814
0.8705067427558778
0.0006870427289100
0.1303246823867032
0.8704429309491183
0.9995465003810718
0.1284876425984224
0.9529345157219887
0.1419488380890166
0.5572350606650472
0.5531474599437674
0.5700259941733367
0.5609458676572984

Green Chemistry

0.1743095659257989
0.3152661561858000
0.5314563501329761
0.5251562547480023
0.3165329413006823
0.1765294945660136
0.7539111273771465
0.9203656119210140
0.0218867893566593
0.9231370206508051
0.7326615222560687
0.7559520750160764
0.7695464231964035
0.9319961155650545
0.0226471951228805
0.9238874913855201
0.7358771920199733
0.7649963610151644
0.7965119469122701
0.8303926237918713
0.6024957762268411
0.5895908619312292
0.5824713252660140
0.6252405399251929
0.5956923192042068
0.5897675488640004
0.7953222530314448
0.7887771092669604
0.2626818934341991
0.4265690302615219
0.5327436144158552
0.4203826601481260
0.2297135362027249
0.2586562668900705
0.2689126652227602
0.4354355754429927
0.5312784979615308
0.4175320702072624
0.2238562776822685
0.2720907225567215
0.3233985048863011
0.3265245105517682
0.1107864909330507
0.0947597256113776
0.0822429937988353
0.1233976368096414
0.0969680843394189
0.0729577932074828
0.2937569713521312
0.2983420242295970
0.2531307576838669
0.0863182093583995
0.9810366770093694
0.0806438018659670

33

0.8844232648435806
0.7568372384287572
0.6256403969708713
0.6958109426270266
0.8027464474812908
0.9053125016277765
0.8836078932961731
0.7552389925577316
0.6832228847793165
0.9230964821352863
0.5696826039215922
0.5849737392819193
0.5902304842669077
0.8144655301480894
0.8162391115698117
0.8073636855857386
0.0040267363432346
0.0036517513010543
0.8646184361160284
0.8097352072289060
0.7058495835328664
0.6129367828384660
0.6114880792654918
0.7338615135660074
0.8764547471238650
0.7961906543897733
0.6896703526964487
0.5929402215166166
0.6197820108125757
0.7498256470327692
0.8094863442537649
0.5737665589661144
0.9200914052301638
0.8993366579845896
0.9044764400930569
0.6895152286348009
0.7023937587303040
0.6868315286811973
0.4977951776094431
0.4972157347732149
0.6245766861511728
0.6900346242158093
0.7967431858878909
0.9045551707456531
0.8820607968503711
0.7539427430446911
0.6261737427306315
0.6904503129272612
0.8014905207146048
0.9094531363328381
0.8835075759950791
0.7561149388937354
0.6920182542502826
0.9251382254851064

0.5488069941440396
0.5462617385658909
0.3344706215431017
0.3430942826689273
0.3436814609898580
0.3288316104803496
0.3458141496906622
0.3449120078519832
0.4464528579440441
0.4453483752468617
0.6330702228632806
0.5060772376530203
0.3653288031705675
0.6209200244755102
0.4914405788276877
0.3634675884750265
0.5427516640669107
0.3477935961287030
0.4316278654437422
0.4399902719909339
0.4392616502941219
0.4359773979214890
0.4492863648426726
0.4405961789672497
0.6519141369119529
0.6441513175927013
0.6568942580781738
0.6586759411424625
0.6547263325375714
0.6484533320242538
0.5433687292811984
0.5493434451674908
0.3732019559825067
0.5020635500534633
0.6326387202987698
0.3712005830858560
0.5004427295892433
0.6292445337787208
0.4441735622097820
0.6513858394692320
0.9458130804302191
0.9420130885731559
0.9369782419698088
0.9356954150274051
0.9433987079518863
0.9438086317839335
0.1554362992254793
0.1555295213828884
0.1558769749359800
0.1613305462665545
0.1509741350278747
0.1562558925756416
0.0499641437250323
0.0479806633769017

0.2688819520763560
0.2515677740865036
0.2403190322940582
0.0810175549232235
0.9718970191187383
0.0866129057882560
0.2751042379903582
0.2516433487659688
0.1971118151369204
0.1642210980008553
0.3891107697114360
0.4239591932816714
0.4242050214568220
0.3871250854792965
0.4058173891332393
0.4287272276637742
0.2078975014820703
0.2082508923750727
0.7556802354451200
0.5839024638284046
0.4707075648343147
0.6057128790225506
0.7944010513566514
0.7397472954846109
0.7351370811303569
0.5853708962248799
0.4510758517139908
0.5790428544614699
0.7687792049896711
0.7682564763670515
0.7063183556103698
0.6806852875024050
0.9053458490770226
0.9092191838659173
0.9232632056996717
0.8921175560834482
0.9090418397749581
0.9312307375265683
0.6991508602773799
0.7085462125392377
0.2462935794060202
0.0814612948001062
0.9727544476098205
0.0777687176613628
0.2676512391440103
0.2487839250911994
0.2409039040092455
0.0759903982217134
0.9769687678947074
0.0797287572118293
0.2696912729436817
0.2414545837714597
0.1894565435507481
0.1697481721911656
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0.5779203349121196
0.5881604680255238
0.6000150611186186
0.8108508311537823
0.8102466788916293
0.8025574129845717
0.0019813119881525
0.0049120637013023
0.8722292449006879
0.8052818704935344
0.7010211596553590
0.6007372313517688
0.6152463136194023
0.7426978408634138
0.8750080155222394
0.7968905857449138
0.6958796719791546
0.5976871558095108
0.6181310260214792
0.7474959711920326
0.8087160986573475
0.5746155326200060
0.9144409630956799
0.9020284027102448
0.8985653945581937
0.6909151933275538
0.6931023569280027
0.6902012115991301
0.4974133058819317
0.4971088402031964
0.3730160946204761
0.3092929847895807
0.1989698570669990
0.0872318041358362
0.1138533624899565
0.2427570535337432
0.3759860967964938
0.3101557113827217
0.1932731089963014
0.0904127908669005
0.1197204137148072
0.2471934746557236
0.3085036446254089
0.0732387340135670
0.4182413882013713
0.4095330797284154
0.4018188464072775
0.1856720370265963
0.1909035168181773
0.1995174246911804
0.9911217903051985
0.9979757829503281
0.1258619115240047
0.1904240008155255

0.8737426708922919
0.0023891402373749
0.1311461718382425
0.8717067789090425
0.0011013130802281
0.1296795645561375
0.9450297870206351
0.1477399796861354
0.0584295098966778
0.0569251591331730
0.0541972216794039
0.0587812787579368
0.0563305654042172
0.0556624231844029
0.8422056719998605
0.8507875897919992
0.8410451274374711
0.8443770263389858
0.8412401627043125
0.8463840541165986
0.9509056678298330
0.9504464578732933
0.1266706419963962
0.9980116733361292
0.8676014156262770
0.1295261871891116
0.9998038251016159
0.8693570116301127
0.0543704705398375
0.8477783731959739
0.4385965445442269
0.4499011723983303
0.4381377831082272
0.4390090517524750
0.4434543165024599
0.4392328828093810
0.6576061039293511
0.6367824581063396
0.6502485433739312
0.6591671048402534
0.6551564755560463
0.6608630077641929
0.5481555496265481
0.5499147811417545
0.3710959352827144
0.5009900195223658
0.6306103522570300
0.3719409008326044
0.5015829629653394
0.6312022272569130
0.4509848687917405
0.6533419243284690
0.5594553999121017
0.5604205352174190

Green Chemistry

0.3931231120827145
0.4141499201185753
0.4292680271598051
0.3853717295907891
0.4029887286445465
0.4188491946437660
0.2040654971565408
0.2070040839497567
0.7411884040652185
0.5783487568080903
0.4647991114127071
0.5873356721126979
0.7791519308049546
0.7474009834531037
0.7271160512295824
0.5745151015928225
0.4545333150608401
0.5804500593513862
0.7691635819922670
0.7561448441232227
0.6926636050508098
0.6857980314616987
0.8926083363619103
0.9080858753745902
0.9154309409888471
0.8868602292987342
0.9078849108824582
0.9241843776610926
0.7044827408955365
0.7051345639079738
0.7503150236972459
0.9158807854303971
0.0150816383837523
0.9204201364767775
0.7301005956475636
0.7518150539686157
0.7650914097528781
0.9273344659164150
0.0412974883301484
0.9243386036350802
0.7348174779302055
0.7620249180649786
0.7844509084400874
0.8233173904607368
0.5978104371742061
0.5872953062227875
0.5785275022194478
0.6106898116031668
0.5996785681546475
0.5861446979111720
0.7937220877446525
0.7909094900302029
0.2599516508628729
0.4270658737066463

34

0.2991325373143108
0.4024663626996791
0.3816332292831834
0.2543659416119054
0.1254345661345814
0.1948213989065198
0.3006492790887085
0.4029608393417335
0.3813165944361991
0.2540310023562338
0.1807587201716102
0.4287817294453901
0.0758342532988085
0.0984688399332899
0.0985968855730792
0.3144372347383812
0.2968781378836065
0.3053087402154209
0.5013587179440563
0.5009314311912032
0.4230384734613543
0.1883947304086623
0.2925784198927194
0.1065146728407175
0.0775681656451443
0.3089225189762466
0.2133483117730109
0.3860227640357698
0.5721074616183527
0.8135672953858142
0.7130908663633864
0.8894383005607700
0.9193488960573735
0.6881731789879291
0.7950157073504246
0.5985362459683757
0.8632154299689522
0.6978889071281107
0.7717647452674362
0.6226960759213684
0.2735104751983623
0.3044499865595228
0.4230700248176764
0.3437760056123240
0.6574010847257296
0.7269290251668035
0.7295465237279800
0.7418835476714898
0.8314551511510796
0.8475757491626366
0.8871537320075830
0.9724996445502441
0.9621369067860479
0.9556715586593511

0.5561892733091626
0.5621028711299473
0.5414831754248527
0.5489099580481305
0.3405112268802621
0.3393969001721714
0.3453800319498915
0.3302387062707835
0.3539030182909885
0.3570607974967086
0.4502798424617732
0.4461654930600726
0.6269270878063524
0.4983380996477278
0.3676887926353672
0.6297374777575121
0.5066599769108288
0.3768350806983090
0.5490102272629156
0.3428048709941334
0.7491265563898858
0.7506317906527435
0.7517607736564526
0.7478062996556823
0.2485780345006227
0.2577648535750935
0.2502523819742948
0.2486078694925246
0.2460517823669159
0.2478462529054296
0.2500872222647693
0.2487038986550560
0.7496944540622762
0.7487669677878872
0.7517124886448232
0.7519906389039791
0.7150914313357205
0.7475672665059765
0.6708738919468494
0.4372978301245635
0.6713042286909028
0.1753672488568832
0.1751000691310039
0.6589281374731953
0.4257850455066788
0.6992871040175438
0.7277931311399370
0.7834659093073953
0.6711218591822220
0.7543514415383024
0.7341440941888420
0.7605710817306430
0.6763493905758219
0.7914366891027935

0.5317389812178316
0.4166587725919496
0.2287555945810755
0.2617379278983852
0.2640161222235914
0.4230400772193829
0.5315322719142836
0.4136963323868686
0.2253580049827924
0.2514645776324111
0.3248707340381707
0.3409690593773951
0.1114212518105402
0.0927387934314293
0.0784292570705919
0.1354044448560821
0.0877992832534576
0.0757144576012657
0.2895541036113625
0.2866472324527696
0.6455665500703682
0.6531330584391462
0.0511622403045275
0.0622300758367287
0.1473175634267941
0.1533645531169804
0.5612626641793829
0.5599102176659522
0.3557478947723680
0.3463744706936563
0.9474155677155182
0.9390938752344831
0.8471260413371161
0.8569454847302834
0.4466220771269391
0.4452353121660179
0.2693419233339234
0.6317099866920036
0.4709355864175540
0.4672365710385994
0.0272466762424852
0.1768387267185161
0.1771374023276917
0.1692935871916489
0.6285913447884628
0.2454573295184828
0.1239892581295805
0.2200755339482874
0.1502577457151092
0.1343808002434635
0.3805732234926361
0.4434313701130296
0.4137780641028558
0.2747667374069802



Green Chemistry

0.9711128846958021 0.7069954708662597 0.2368102352405215

0.6703903839222851
0.6665711572311996
0.7522212786521498
0.8248579034168234
0.9497909810797754
0.9547077892526871

0.7088183344585494
0.7835235604783590
0.7331248935438924
0.7198236991857340
0.7261390862087246
0.7400515106990720

ETY on LAS + H20 (T2)

0.4243391296873895
0.3097357046404241
0.2794476803028090
0.1230223645972899
0.0690652712446820
0.1855768344149595
0.4236835662758835
0.3105237119140654
0.2765118292908681
0.1208104211602574
0.0697212497753839
0.1887151773834219
0.0780108765016791
0.1889422418557629
0.2207413733122934
0.3776453968758915
0.4257136383203388
0.3104434812818226
0.0784704754086789
0.1894353030112867
0.2220102803740360
0.3756204936753988
0.4306023277815996
0.5732128280164730
0.6900935749960553
0.7205846668942542
0.8775921894678049
0.9296796167073182
0.8160176310032199
0.5731846812662553
0.6906260810815397
0.7261457373001790
0.8797294572253094
0.9295514748346463
0.8144563826544768
0.9190824249038627
0.8052418890654138
0.7828450198205701
0.5709953501998655
0.6860833699077986
0.9256806824288120
0.8093220727135275
0.6158039192855185
0.5713493208008416

0.0582133319223530
0.0271493253806767
0.0593715702676505
0.0614871436864490
0.0275258409665682
0.0596472428940942
0.8262247610400166
0.8697945110024534
0.8281717567813374
0.8237735022264516
0.8694100668780962
0.8271150409101935
0.9404767174747661
0.9706905625702831
0.9395871294153579
0.9363933796245050
0.9700114429351885
0.9417560383883270
0.1716982405058758
0.1292143295988595
0.1728734309358515
0.1731002231834182
0.1266450788519151
0.5605044462529918
0.5267359981124642
0.5649116888910157
0.5656816746295661
0.5242186884750311
0.5549628535435147
0.3248507435997823
0.3680560876680872
0.3267000454973541
0.3240141859775818
0.3674463902670269
0.3270755871825841
0.4402205679581996
0.4658029704562381
0.4363861408192662
0.4727266637321321
0.4415175927675747
0.6722454887492120
0.6241717320068361
0.6748239524014394
0.6300246740245541

0.6245482570553136
0.6303046103648641
0.1962388365353236
0.1865969043262205
0.3927729988136002
0.2921243813538006

0.6609632779500174
0.8055281878767389
0.0265308550192458
0.0289934801702998
0.8190876846211097
0.6760479659716978
0.6749652179662888
0.8149692462365223
0.0316762247523386
0.0292257919366605
0.8192393496337331
0.6853464271884917
0.1661580527315536
0.3161191288832157
0.5349961340811618
0.5301634415095648
0.3166711713471884
0.1750019262541400
0.1755205383480316
0.3214425445957758
0.5362409191549986
0.5281062313927620
0.3221600775776707
0.3364109957193691
0.1927356970536209
0.9728336845831862
0.9696698179317664
0.1778482830601433
0.3256773225011216
0.3252723809157771
0.1890858746693169
0.9706402447934863
0.9715618883914487
0.1802020806529967
0.3215410750600398
0.8375177366683602
0.6924490026296439
0.4685585375897716
0.6968175015954543
0.8333949016959252
0.8215522721848956
0.6923827500832687
0.4614649204150751
0.6801231271305923

35

0.6878186828067001
0.5744524088302185
0.6913127181326573
0.7184931840553475
0.8757967171000374
0.9294307473507502
0.8143931315323982
0.5778761352685393
0.6924826152113468
0.7250067067258215
0.8790883391586775
0.9306759468126771
0.8142631382410670
0.9212357059128919
0.8078775065806738
0.7804643560472471
0.6237369693054404
0.5724397787563760
0.6866261266683864
0.9228514704747184
0.8076691531395994
0.7734560481582591
0.6191861608230838
0.5709627606521082
0.6867518195252913
0.4231097013188858
0.3082221427542180
0.2771822582191632
0.1208267488830330
0.0664444043194976
0.1837901563629103
0.4249903529997141
0.3107825530791075
0.1193167078691388
0.0717017745691280
0.1896416962440242
0.0769836761516416
0.1876086539819610
0.2207432532122198
0.3780447498649124
0.4299479521001572
0.3112967942136891
0.0769451933417500
0.1896755946101223
0.2237355562521088
0.3770875370891389
0.4289685169076094
0.3118885186622151
0.3737954382334010
0.3112042852034307
0.2006665982539459
0.0894427631466854
0.1163304288676841
0.2444711751984983

0.6726040227868424
0.9444852311989820
0.9714679298148070
0.9373421175706724
0.9353359603622948
0.9703570665591101
0.9413952218944743
0.1698885569374653
0.1300293814073754
0.1733246272277498
0.1729518512849779
0.1286066444477072
0.1724272990994535
0.0582371691240979
0.0322529013371380
0.0615861363946451
0.0620781708961005
0.0298480427295900
0.0599683643563935
0.8273301447837511
0.8737984047044520
0.8295027154284043
0.8283856170584727
0.8715203916413117
0.8270015402422004
0.4397504431248080
0.4696208862062434
0.4420674708182588
0.4361581756505188
0.4714318115403273
0.4399492786380037
0.6721998689002078
0.6262708513123769
0.6712984945408422
0.6297541870686985
0.6742405938689302
0.5566372554578507
0.5293912520406181
0.5625006772345102
0.5631092201197063
0.5243283276574360
0.5520993343584664
0.3263951633578728
0.3713374632882491
0.3268650976547747
0.3245509678672462
0.3684541218501280
0.3342421909811009
0.0573445173866389
0.0489430024337167
0.0536494967252281
0.0608724317201776
0.0530346980585037
0.0548940263095332

0.8242671613596926
0.3353822670451336
0.1900662970049041
0.9695053034827197
0.9665818080559490
0.1783246086935506
0.3248822264709901
0.3282901930778337
0.1849456801913121
0.9688328856347610
0.9705997739280861
0.1805957693430642
0.3179107183394265
0.8325811357882742
0.6887550180883295
0.4652118439255588
0.4724351437533585
0.6863751205445752
0.8287635144021763
0.8189582796176325
0.6870144501014579
0.4670833179282212
0.4652875470886926
0.6824565069294835
0.8225990552323239
0.6569202834951966
0.8003073790019144
0.0218752648695002
0.0250523509365621
0.8150044104588190
0.6726593627535067
0.6728821336306368
0.8105827643631187
0.0332596888402108
0.8183745152341899
0.6833900373747142
0.1652906104629821
0.3168774115415474
0.5352805333899937
0.5273300150191744
0.3185908827122148
0.1791947403441938
0.1729061186679814
0.3145897126648833
0.5309567523096490
0.5243035729376473
0.3153326053135856
0.1754974150641644
0.7517474149719092
0.9184585665364793
0.0173945313288115
0.9220674166484741
0.7320070683414599
0.7541449733060546
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0.3760108491438814
0.3095350214571155
0.1980828259629774
0.0888294940074914
0.1190773697262344
0.2463780377300964
0.3113238358911445
0.0739225753172690
0.4168148071425222
0.4117158303844519
0.3984680766763375
0.1881629219037322
0.1920324200294772
0.1999887188256508
0.9949614321362574
0.9966627565356418
0.1253270994919475
0.1914559613032338
0.2995924927521827
0.4038224959978294
0.3815512130120311
0.2547024869990722
0.1249925216981254
0.1876372145737832
0.2992653010086883
0.4025255259848706
0.3914797169186883
0.2555956312951722
0.1838608834899063
0.4162948065189198
0.0864848155156679
0.0947594513597210
0.1043582814379533
0.3044094289160100
0.3052456817660314
0.3016485623040239
0.5013185163873857
0.5053474084670739
0.6265704450539289
0.6917048060090210
0.7990781830147498
0.9078650370164993
0.8843628736410309
0.7563503837225127
0.6249489450881782
0.6958625340715727
0.8031876891006320
0.9063849945479134
0.8833391150166250
0.7547233454751563
0.6857785406005874
0.9235493816618785
0.5728287136974686
0.5852341905387703

0.8376945299922198
0.8555515087265704
0.8393927640179797
0.8361283239040560
0.8449695224344680
0.8382364172582868
0.9479566678916456
0.9484327404603619
0.1265192979385787
0.9971002447960089
0.8676630167009733
0.1310346256237267
0.0020387354964058
0.8717212708654429
0.0485482730468831
0.8474114558578165
0.9416130276155101
0.9393622350088080
0.9451178248019261
0.9356027942280747
0.9447535307864072
0.9493938474686843
0.1589338862809910
0.1554864870818591
0.1539011374298767
0.1638993239566915
0.1580734426270638
0.1519178538562898
0.0496325138316180
0.0495530393312293
0.8711175500315704
0.0009536038557769
0.1305956316239403
0.8708233282244393
0.9996573521981205
0.1285440774292113
0.9537595303171500
0.1436074681587698
0.5556987675667315
0.5557384884403120
0.5711579210460300
0.5608321000058751
0.5485191125911868
0.5473485554130662
0.3378614241386870
0.3414847578246238
0.3446065810918597
0.3296322016968176
0.3456258052636585
0.3452867042614969
0.4472902318672283
0.4456472858646521
0.6343994676660785
0.5075973265075859

Green Chemistry

0.7680993036847070
0.9308775723782787
0.0235994407927649
0.9225446286405372
0.7341937257712701
0.7644539947907063
0.7937013373216928
0.8289714232719589
0.6005137802147047
0.5872111114925644
0.5809393128472635
0.6234249094777695
0.5945728753302433
0.5886196076544934
0.7928943588987565
0.7886611345252703
0.2608706232133571
0.4253223121902892
0.5315457034065147
0.4182595258378115
0.2272513717804756
0.2584705057212844
0.2686543503990748
0.4337407007650214
0.5313022900793953
0.4162297776714894
0.2223952592197094
0.2689193967396335
0.3223260435344244
0.3275326770399545
0.1093658280323169
0.0933328962189819
0.0812470852039908
0.1227278885220571
0.0952650190922952
0.0703259418023592
0.2931181101737366
0.2968775612890937
0.2481065248534975
0.0820942840569217
0.9757172008117294
0.0781299759825913
0.2669143756163166
0.2484121696522550
0.2366480814363712
0.0775821652988711
0.9686976847408104
0.0822097183116384
0.2703020842364197
0.2488013338704675
0.1883845310864061
0.1614665894816270
0.3825826276247497
0.4213688065096974

36

0.5893946964556065
0.8131288390491562
0.8142625898220075
0.8083525436165715
0.0040591310032241
0.0038806855699036
0.8649987588931438
0.8092156612828916
0.7052737115970942
0.6124020202169049
0.6117187460279254
0.7340269022507258
0.8790027453078508
0.8002688547207839
0.6907093987023387
0.5907319426045419
0.6218457417469097
0.7518411394670608
0.8096063056123413
0.5750148207928021
0.9203426702641337
0.8989095967055718
0.9061713094624579
0.6896854367479435
0.7027227406001870
0.6869807637697676
0.4977128391815455
0.4979647450245110
0.6251385634425048
0.6904512968641257
0.7971693064504066
0.9058986857192224
0.8826979467042264
0.7544550812866646
0.6258727527980170
0.6920432478441114
0.8018928471536881
0.9079778725664625
0.8836670635726946
0.7559712744887079
0.6940837216202596
0.9253966011881545
0.5786749679955392
0.5890521881354474
0.6006565720925678
0.8116711288848393
0.8110428200633777
0.8030739389350074
0.0030232810807718
0.0047901271337452
0.8726972008491245
0.8058526891669757
0.7017207534376340
0.6014339552555228

0.3664298355149356
0.6256359017702309
0.4959774018676200
0.3667964338358090
0.5428663117943771
0.3475777015520620
0.4326614119856487
0.4413868366264140
0.4395691819883112
0.4361205662632912
0.4499075447484486
0.4415882423355910
0.6517235846849019
0.6447729459716243
0.6542500828985425
0.6596522482590785
0.6564480970060842
0.6509904295651481
0.5444497425733630
0.5501375454374866
0.3724699249502805
0.5013361420261830
0.6317217129261579
0.3717205292039978
0.5009161263403854
0.6296671476612659
0.4458194766215300
0.6517482280116411
0.9478275783368062
0.9425142834780971
0.9357785974393735
0.9387218613259023
0.9445140546941602
0.9447757302780744
0.1549794644929179
0.1574948060477297
0.1550699501015131
0.1627352849552111
0.1532766142676394
0.1575954509127158
0.0508409769767582
0.0496495396344940
0.8740201966300489
0.0025181723745504
0.1316961319963710
0.8733520178048195
0.0024335021271753
0.1310755674511199
0.9471881262449671
0.1498496693598668
0.0620196116028424
0.0578514869863369
0.0553923041066824
0.0602282829770715

0.4211258519456962
0.3777185199103883
0.4054479531982764
0.4237413062044197
0.2053212023291948
0.2055409899885277
0.7518053685922439
0.5806328096353823
0.4673606186587804
0.6028867076233553
0.7916647710586489
0.7370095829240313
0.7312978356532938
0.5812750273616203
0.4551772628146296
0.5740832117560899
0.7619172666762140
0.7637333985413477
0.7031865939287982
0.6772188954511265
0.8999810590533670
0.9073962881203244
0.9195552726531986
0.8892503278580719
0.9065845154129022
0.9251150092861167
0.6976230352048134
0.7075170302015934
0.2446990642611766
0.0799872035817799
0.9718812819264286
0.0754090171610287
0.2657692133022920
0.2478850746719701
0.2370183759550102
0.0741268562937947
0.9720833070802328
0.0792505339301073
0.2688782488798864
0.2410168647039725
0.1858460412480056
0.1700071619037686
0.3899796599181897
0.4138050213777689
0.4262195215587283
0.3852398980098997
0.4010652752108257
0.4180507806642808
0.2026168863252238
0.2045682916153666
0.7394636112756174
0.5767808191343633
0.4631890791308351
0.5856589262882039



0.6156895812823251
0.7430321351711910
0.8755899239633607
0.7979269115056127
0.6958107343362840
0.5955253203388082
0.6186605320339140
0.7478373350155394
0.8104932406693948
0.5753829237860941
0.9168914678874245
0.9006076087919439
0.8999111060012055
0.6895961349586059
0.6950707792030428
0.6892101751947024
0.4980280255726157
0.4969976527582247
0.3730636832284588
0.3102219553359546
0.1990681917368846
0.0867543177681753
0.1140734192188262
0.2428463534934977
0.3767039161301113
0.3108650927857113
0.1945017081245410
0.0919244902957459
0.1208415043811897
0.2481674399469114
0.3086184391692299
0.0730952784418193
0.4188181516906653
0.4092803797783020
0.4031577851879717
0.1859271432767713
0.1918661527845984
0.1995990944966124
0.9912448337264408
0.9996855036692125
0.1254480895354178
0.1906271824971242
0.2995297894277087
0.4026213926284683
0.3815629796076436
0.2543169590489640
0.1250919160154211

0.0550814441867828
0.0576142902051728
0.8435466470823414
0.8537010373452532
0.8460848929657914
0.8431054022649676
0.8414691484137009
0.8486418416415944
0.9530879101985477
0.9504992723548185
0.1264068502907918
0.9977777552292437
0.8677098822399785
0.1298342665352408
0.0004102012830955
0.8703732125409047
0.0540277629681682
0.8485071808968954
0.4389312333237569
0.4496227302604083
0.4388934340233632
0.4389558138361593
0.4445373516218680
0.4393903370416794
0.6569566306673593
0.6378288534039385
0.6511530312015097
0.6595761022521529
0.6544689189192425
0.6610453987026972
0.5481805470655132
0.5503384809035339
0.3715203899219048
0.5012865522030694
0.6309203562259071
0.3721646043027249
0.5019381953863800
0.6316900115128306
0.4518240062617522
0.6551179863793237
0.5584481964315771
0.5603009497414675
0.5574945904571322
0.5624129479712323
0.5408304745181383
0.5508452573485627
0.3420781413125411

Green Chemistry

0.7775985217750261
0.7455279019789103
0.7270283684201928
0.5742201367777824
0.4560371912153158
0.5774389646635214
0.7654174307669379
0.7547473911564140
0.6938066030185723
0.6811161497727056
0.8935095636953676
0.9033886883015469
0.9155678569764589
0.8855260219766379
0.9062629294520406
0.9223177921942778
0.7024786808077508
0.7046931657376092
0.7486097509314860
0.9149690187724673
0.0115852833377517
0.9188185046038839
0.7286067946741355
0.7515328934508432
0.7630867580489635
0.9256094705385323
0.0404496081694461
0.9231616487896801
0.7333076641296614
0.7596509128836004
0.7843130529235651
0.8231738630786865
0.5965976429058628
0.5852893762030149
0.5763890779963106
0.6103763411589185
0.5988525498478268
0.5838862948394024
0.7909878501982561
0.7889909433959232
0.2592996944636141
0.4256915035147983
0.5300145375968981
0.4145409591031282
0.2270015253574371
0.2594856194875490
0.2635804935292185

37

0.1947110984742793
0.3009538940641292
0.4030239814072445
0.3810557788520583
0.2541031747819034
0.1833748471586887
0.4300816200878756
0.0773080741293768
0.0986419242403684
0.0996375086978745
0.3160385792326892
0.2964214349393899
0.3047775055847026
0.5012710825944069
0.5004265475143512
0.4236797682910307
0.1886496115212779
0.2942185698035829
0.1075910443503858
0.0795057729788056
0.3101497243393752
0.2138046237579800
0.3867578074909233
0.5746756747942214
0.8129534588780913
0.7145232236300672
0.8891152295138269
0.9189319828895393
0.6893475349963509
0.7910742072056038
0.6031662597612453
0.6971074236428692
0.7731410537928554
0.6220963807699889
0.2746228888639806
0.3048021958210683
0.4232205475411916
0.3469378789693778
0.6565755325972731
0.9723322083262858
0.9033918709374618
0.0117260056824122
0.9414343134769680
0.6687843950066821
0.6664454780600408
0.9466319532595904
0.9677310382682833

0.3401480340156766
0.3456234387740480
0.3308383857139319
0.3549271006424277
0.3550251600934544
0.4505144321808956
0.4464329021240019
0.6268970926494433
0.4983196713690745
0.3678375963964058
0.6299851277418327
0.5072386887959794
0.3774611478746763
0.5501957916641516
0.3419653236725253
0.7493335134663326
0.7508057293948411
0.7524816494289865
0.7482046223316985
0.2490342765352906
0.2579440389969321
0.2505016599950665
0.2490266331333189
0.2469110856775742
0.2494059788839067
0.2502993469322234
0.2486235935674372
0.7498565059716285
0.7499487378782845
0.7541438694929496
0.7525197290146934
0.7488047792253596
0.6716934657128206
0.4380957571124355
0.6721503861920510
0.1755144025470088
0.1741819137882175
0.6585470409986485
0.4254124241147395
0.7070144534595784
0.7377329470421330
0.6415805872179376
0.6701073590682753
0.7105491799565797
0.7851283034382490
0.7071809307457428
0.6710561360623899

0.4229131681096945
0.5311521627980298
0.4127958051087361
0.2244514386826211
0.2514171204490907
0.3229671099028977
0.3398616706692010
0.1100980658977662
0.0910900597295026
0.0769365809232454
0.1329085306813553
0.0860913670458245
0.0754754671983946
0.2873233771167065
0.2844879421156108
0.6444175306843434
0.6517492932426876
0.0494422674017798
0.0612340631945330
0.1463235991209046
0.1508184921115472
0.5604332075095826
0.5592848106907766
0.3516906061296723
0.3461449176159093
0.9423599176658755
0.9360869748995810
0.8449276735935740
0.8528494395984652
0.4486810013424929
0.4402290423776591
0.6272429103192465
0.4683215511904777
0.4642188646440673
0.0260583949715709
0.1739882715266958
0.1750561893276270
0.1658126665142916
0.6253763960892158
0.3467425049592450
0.4219401345561380
0.4877005731979267
0.5619752532026254
0.6239821327190782
0.6308208834998439
0.4164007800719105
0.4927798480894694
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Abstract

The low-temperature dehydration of bioethanol-to-ethylene is of great interest to reduce energy
consumption and achieve high product purities in the biorefinery and olefin industry. Thermo-kinetic
constraints, however, lead to low ethylene selectivity at low temperature. In this work, we integrate a
new approach that combines a hierarchical acid H-form ZSM-5 (HZSM-5) with systematic catalytic
testing to study how the physicochemical modification of surface and intermediate catalytic species
affect the ethanol-to-ethylene route at 225 °C. Four HZSM-5 zeolites were treated with OH species
under basic conditions (OH") or solely with H>O. Kinetic evidence coupled to 2’Al-Nuclear magnetic
resonance, NHs-Temperature-Programmed Desorption and N, adsorption, as well as Density-functional
theory calculations, correlate the ethylene selectivity to the apparition of new extra-framework Al(V)
and Al(VI) species, acting as Lewis acid-sites. The adopted approach allows to experimentally unveil
the cooperative effect between Bronsted- and Lewis-acid sites that seem to play a key role in ethylene
formation from ethanol at low-temperature via: i) a primary route via ethanol dimerization on
neighboring Bronsted-acid sites to diethylether, which is subsequently cracked on Lewis-acid sites to
ethylene; ii) a secondary route via the direct ethanol dehydration on Bronsted-acid sites. Theoretical
calculations support the proposed catalytic cycle. These new insights shed light on the mechanism of
ethanol-to-ethylene at low temperature, and on how the precise control over the strength of acid-sites
and their population in HZSM-5 affects catalysis. This work progresses towards more active and stable
catalysts, advancing into more mature low-temperature technologies for the dehydration of bioethanol

into sustainable ethylene.

Key words: Low-temperature bioethanol dehydration, HZSM-5 modification, water effect, acid-sites

contribution, ethylene formation pathways.
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1. Introduction

In light of the current environmental issues, there are increasing interests in transforming the excess bio-
ethanol (ET) into value-added chemicals.!? The world production of ET is expected to expand from 125
to 138 Metric million ton until 2026.3 In an effort to reduce CO, emissions, the upscaling of ET
conversion processes into valuable products such as bio-ethylene (ETY), bio-diethyl-ether (DEE), bio-
acetaldehyde or bio-hydrogen can substantially enhance the environmental benefits. Among these
compounds, ETY disposes of broad industrial uses as precursor for ethylene oxide, polyethylene or
polyvinylchloride production.* This turns the low-temperature bioethanol-to-ethylene route as an
environmentally-friendly process at low energetic cost, most importantly because it avoids C—C bond
cracking into CO,. Given the endothermic nature of the direct ET-to-ETY route (Eq. 1), the challenge
at low temperature is to find new catalytic routes into ETY converting the intermediates arising from
the exothermic reactions (i.e. DEE; Eq. 2). This suggests that catalytic proposals at low temperature will
require new intermediate pathways beyond an optimal balance between the rate of the endo- and

exothermic reactions described in Egs. 1-4.

CH;CH,0H & CH, = CH, + H,0 AHpogx = +44.9K]/mol (1)
2CH5CH,OH & (CH;CH,),0 + H,0 AHyogx = —25.0K]/mol  (2)
CH;CH,OH & CH5CHO + H,0 AHjogx = +68.7K]/mol  (3)
CH;CH,OH & CH, + CO + H, AHjogx = +49.0K]/mol  (4)

Reported acid- or metal-based catalysts led to significant amounts of DEE at <250 °C, while the
endothermic ETY production predominates at 300-500 °C. Dehydrogenation reactions into acetaldehyde
(Eq. 3) also occur above 500 °C, while thermal decomposition or cracking of ET occurs at higher
temperature to produce biogas or syngas mixtures (Eq. 4) »>® ETY selectivity can be controlled via
adequate catalyst surface features, reaction temperature, reactant space-velocity or H>O co-feeding. Few
works achieved marked ETY selectivities below 225 °C, which is more interesting from energetic and
environmental perspectives.” Such mild conditions limit ET degradation into coke or aromatics
formation, as it occurs for acid-catalysts such as HZSM-5 under temperatures around 350 °C'%!!, These
latter conditions block catalyst micropores, turning their broad use unfeasible. It is thus important to
understand how to minimize the formation of coke and heavy compounds via new routes and provide

new insights on how to maximize ETY rates from ET dehydration at low temperature.

Various solid catalysts such as transition metal oxides '>!3, heteropoly-acids '*!3, zeolites'®!” and

functionalized mesoporous silicas'®!®

were reported for ET conversion. Suitable surface acidity and
geometry are essential to promote ETY formation. y-Al,Os; with remarkable Lewis acidity was

extensively studied 7' and commercialized as the SynDol® process above 500 °C’. Its broad thermal

2
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stability and life cycle, however, remain a veritable challenge. Several improvements were explored for
v-Al,O5 by incorporating Fe oxides, SiO, or MgO'#2%2!, Silico-alumino-phosphates (SAPOs) exhibited
promising conversion and selectivity to light olefins (99.3% and 98.4%, respectively) at 450 °C, but
acid sites still suffer from rapid deactivation'*!***, Mesoporous containers with acid-functions (i.e. Al-
SBA-15, AI-MCM-41) are catalytically more active.?>?* The expensive organic templating synthesis,
however, limits their broad industrial application. In turn, zeolites such as Beta, Y, Mordenite, Mobil
Five (MFI) show promising ET-to-ETY yields.!**2® The modification of MFI-type zeolites with noble
metals (Ru, Rh, Pd, Pt, etc.!), transitions metals (Co, Ni, Cu, Fe, etc. 19%39) rare-earth (Ce, La, etc.
213132y or non-metals (P, Ga, etc.!%!%21:%) significantly enhances ETY yields thanks to an increase in
weak acidity. These catalysts, however, lead to fast deactivation rates. Among these zeolites, HZSM-5
zeolites possess well-arranged 3D structure with attractive physiochemical properties such as high
surface area, diffusivity, tunable acidity and good hydrothermal stability?>. Many mechanistic and
kinetic studies attempted to elucidate their catalytic behavior for ethanol dehydration to ethylene.?33-37
At temperatures slightly higher than 260 °C, HZSM-5 usually exhibits ETY selectivity and nearly
complete ET conversion. However, such temperatures and narrow micropores (~ 0.5 nm) facilitate pore-

blocking, 182836

Several strategies are chosen to enhance ETY selectivity at low temperature: bottom-up
synthesis (i.e. nanomaterials preparation, soft/hard templating '”-**) and top-down modification (i.e. post-
treatment dealumination or desilication, 283-42) which involve the formation of larger mesopores in
ZSM-5 and a better control of their acid-site nature, strength and population. ZSM-5 nanosheets exhibit
unique Bronsted acid-sites (BAS) over high external surfaces, which favor direct ETY formation.®
However, the acid ZSM-5 channels favor DEE formation.®® ZSM-5 channels at < 100 nm greatly
improved coke-resistance, featuring stable ETY selectivity at complete ET conversion.!” A
dealumination treatment by steam can selectively remove Al from the MFI-framework or transform
AI(IV) in AlI(VI), which allows controlling the strength/amount of Lewis acid sites (LAS) with respect
to BAS.24042 However, it usually modifies the MFI-structure, particularly in Al-poor HZSM-5
structures, making them vulnerable under hydrothermal conditions (i.e. ethanol/H>O mixtures). In turn,
a desilication treatment in ZSM-5 offers better control of enhanced mesopore formation and increase of
weak acidity, improving the ET to ETY pathway without damaging the MFI-framework.!!*#? The
hierarchization positively impacts the interconnectivity in HZSM-5, improving the internal diffusion of
reactant/products through additional meso-channels. Even when works on HZSM-5 zeolites bring
acceptable improvements on ETY selectivity and ET conversion and catalytic stability at low
temperature (< 250°C), a deeper understanding of these phenomena is still unclear. For example, the
reported modifications are usually carried out in aqueous media.*** There is, however, no consensus on
how the water affects the surface characteristics of zeolites.’”**To the best of our knowledge, a
systematic study on the role of water as a function of ZSM-5 acidity is still not reported for the low-

temperature ET-to-ETY route. Thus, these synthetic strategies are to be accompanied by a balanced
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strength and density of acid sites, as well as the elucidation of the role of water and of reaction

temperature in catalysis.

The present study integrates a new approach that combines the modification of acid MFI zeolites with
systematic kinetic analyses to provide new mechanistic insights on the ET-to-ETY route at 225 °C. We
report how controlling the surface physiochemical properties of hierarchical HZSM-5 via OH-treatment
and catalytic intermediates affects the ET-to-ETY catalysis under flow. While the usual zeolite
modifications follow NaOH treatments to achieve different desilication degree, here we observe that
marked catalytic consequences can also be achieved solely by treating with water, leading to the
modification of AI** environment. These modifications aim to unveil and modulate the contribution of
OH content (as in water or in NaOH) on the number and strength of acid sites. The effect and role of
such parameters at low temperature is scarce, especially as the origin of ETY yield enhancement is not
clear®. In an attempt to understand the effect of water during the alkaline treatment, we have also water-
treated parent HZSM-5 under ex-situ liquid- or in-situ vapor-phase. Systematic analyses by NH3;-TPD
(Temperature-Programmed Desorption), N, sorption and *’AI-NMR (Nuclear magnetic resonance)
spectra correlate ETY to the apparition of new extra-framework (EF) penta-coordinated Al(V) species
emerging from water treatment. The obtained insights aim to propose new catalytic pathways into ETY
that explain the role of water in ethanol dehydration or as co-fed, as it occurs in industrial bioethanol
streams containing nearly 5% water.'”” Such insights propose a concerted Lewis- and Bronsted-acid
catalytic contribution at low-temperature. This way, this work aims to open new perspectives to progress

into the design of low-temperature dehydration of bioethanol into ethylene.
2. Experimental procedures
2.1 Reactants and starting zeolite materials

Four types of NHs-form ZSM-5 zeolites (with Si0»/Al,O3 commercial molar ratio of 23, 50, 80, 280)
were purchased from Zeolyst. The solids were transformed into H-form ZSM-5 by calcination under
synthetic air with a ramp of 1 °C/min up to 550 °C for 5 h. These chemicals are used: sodium hydroxide
(NaOH, 99%) from Merck, ammonium nitrate (NH4sNOs3, 98.9%) from Acros Organics, NHs/He (5%)
and N> (99.9%) from Air Liquide, ethanol (C;HsOH, 99.8%) from PanReac, and in-house deionized

water.

2.2 Zeolites modification
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The alkaline treatment of all H-form ZSM-5 zeolites was performed in an aqueous solution using NaOH

solutions with two different concentrations (0.1 M, 1.0 M), two distinct temperatures (65 °C, 85 °C) and

two treatment times (30 min, 60 min). In a typical experiment, about 3 g of sample was vigorously stirred

in the target NaOH solution at a given concentration, temperature and time. Subsequently, the alkaline

solution was quenched by inserting the flask in ice-water. The solids were recovered by filtration and

contacted with deionized H>O in subsequent steps. The as-obtained powder was treated under static air at

4
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100 °C and converted into ammonium forms by three consecutive exchanges in 30 mL NH4NOs (1.0 M).
The solids were then transformed into H-form ZSM-5 by following the air treatment in Section 2.1.
Samples were named as HZ(y) x OH, where y refers to SiO2/Al,Os molar ratio and x OH refers to the

initial NaOH molar concentration in solution.

The modification by water in H-form ZSM-5 was similarly performed but in the absence of NaOH:
treatment at 65 °C by aging the HZSM-5 powder under stirring in deionized water for 30 min. The
samples named as in-synthesis (flask solution) were filtered and treated overnight under static air at 100
°C and treated with synthetic air under flow at 1 °C/min and kept at 550 °C for 5 h. The samples named
as in-reactor were treated once the sample was placed in the reactor bed. These samples were treated
under analogous conditions (65 °C) but under flowing water (0.04 mL/min), and subsequently treated

under flow with synthetic air at 100 °C for 5 h and at 1°C/min until 550 °C for 5 h.
2.3 Catalyst characterization

The parent and treated HZSM-5 zeolites were examined by complimentary techniques to evaluate their
elemental composition, texture, acidity and local chemical environment. Si and Al contents were
determined by Inductively Coupled Plasma Optic Emission Spectroscopy (ICP-OES) using an OPTIMA
2000 OV apparatus (Perkin Elmer). Prior to the analysis, about 50 mg of each sample was dissolved in
an acid mixture (3 mL HNOj; and 2 mL HCI) at 180 °C (30 min) using a microwave digestor Ethos1
(Milestone). The textural properties in solids were evaluated by N, physisorption at -196 °C, using an
automated TriStar II plus apparatus (Micromeritics). Prior to each analysis, about 100 mg was degassed

for 24 h under vacuum at 300 °C. The data were collected and treated using the MicroActive Software.

The total acidity was evaluated by NH3;-TPD using an Autochem II instrument (Micromeritics).
Typically, 0.15 g of each zeolite was charged in a quartz cell and pre-treated in He (20 mL/min) at 500
°C (10 °C/min) for 1 h. After this, the sample was cooled to 100 °C in He and treated with 40 mL/min
of 10% NHs/He for 2 h. Subsequently, the sample was treated for 2 h with 20 mL/min He at 100 °C to
remove the weakly adsorbed NH3;. The NH3-TPD profile was recorded by heating the sample up to 750
°C (10 °C /min), while acid-sites were quantified using a TCD detector. A blank test was used as

reference, while the TCD signal was calibrated to the corresponding NH3 concentration range.

The coordination Al species in the framework of chosen HZSM-5 samples were analyzed by 2’Al MAS-
NMR using an Avance III 400 MHz NMR spectrometer (Bruker). 2’Al nuclei was studied at resonance
frequencies of 104.3 MHz by using a single-pulse /2 excitation and a repetition every 0.5 s. Before the
measurements, the samples were exposed in a desiccator to saturated vapor of Ca(NOs), solution at
room temperature for overnight. Hydrated powder of AI(NO3)3; was used as an external reference for the
2TAI-NMR spectra. The 2D multiple-quantum MAS-NMR analyses were also performed over samples
loaded with tri-methylphosphine oxide (TMPO) that used as probe molecule.
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Fourier-transform infrared (FTIR) analysis were performed using Nicolet iS50 spectrometer. Chosen
samples were firstly calcined ex-sifu at 500 °C (5h) and then compressed into fine self-supporting disc
(~ 13.875 mg.cm?). Subsequently, they introduced in the infrared Cell and in-situ heated at 350 °C and
evacuated at 10”7 mbar overnight to remove moisture. After cooling under vacuum to room temperature,
an FTIR spectrum was immediately recorded in the region of 4000-600 cm™' using a resolution of

4 cm™! and 128 scans. After background subtraction, the FTIR spectra were normalized for comparison.
2.4 Testing setup and catalytic evaluation

The catalytic performance in ET dehydration was evaluated at 225 °C using an automated plug-flow
reactor set-up. The reaction temperature was controlled by a K-type thermocouple in contact with the
catalyst bed. The total pressure was set to 1 bar by using 90 mL/min of pure N; as carrier gas. In a typical
catalytic test, 0.12 g of HZSM-5 sample was placed in the center of the reactor bed, and the sample was
treated at 500 °C under 90 mL/min N, for 2 h. The reactor was then cooled to the desired reaction
temperature and the reactant (ET) was introduced using a HPLC pump at 0.04 - 0.23 mL/min, obtaining
weight hourly space velocity (WHSV) of 17.9 - 89.1 gergear'hl. Analogous catalytic tests were
performed with DEE as reactant but fed through a N, stream flown in a bubbler containing DEE at room
temperature. In both cases, the reactor effluents were injected through heated lines into a gas-
chromatograph (Agilent 6890, DB-5), equipped with FID and TCD detectors. The inlet and outlet C-
balance was calculated after calibrating reactant and product compounds using ET, H.O, DEE, N, and

ETY mixtures. The catalytic performance was determined as:
- Reactant (i) conversion (X;(%)):

(Xi)in - (Xi)out

Xi(%) = x 100 (5
OO = o ©
- Product (j) selectivity (S;j (%), C-based)
()
S; = ——2U_ % 100 (6)

() g

where (x; )ip and (X ) oyt refer to the molar composition of a reactant (i = ET or DEE) at reactor inlet
and outlet, respectively. (Xj) oyt refers only to the molar composition of reaction products (excluding

water) out of the reactor.
2.5 Calculation method

Density-functional theory (DFT) calculations were performed using the Vienna ab Initio Simulation
Package (VASP) and plane wave basis sets*®!. The electronic interactions were described using the
projector-augmented wave (PAW) method>>** with a plane-wave energy cut-off value of 600 eV. The
exchange-correlation energies were calculated on the basis of the generalized gradient approximation

GGA) according to Perdew, Burke and Ernzerhof (PBE)**. Brillouin zone sampling was restricted to
g pling

6
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the I'-point. A maximum force convergence criterion of 0.02 eV A" was used and each self-consistency
loop was iterated until a convergence level of 10 eV was achieved. All atoms are free during the

calculation. The adsorption energy of molecule A are calculated by:
AE = E(surf+ molecule A)-Esurfy=E(molecute a) (7)
3. Results and discussion
3.1. Ethanol dehydration in parent and desilicated HZSM-5
a) Surface characterization of parent and OH-treated HZSM-5 samples

Table 1 summarizes the elemental, textural and acid properties of four parent H-form ZSM-5 zeolites
and their counterparts modified in alkaline solution. As shown by the changes in weak and strong acid-
site content, the alkaline treatment, even at very dilute NaOH concentration, clearly alters surface
physicochemical characteristics. Such treatment does not show considerable changes in the textural
properties for 0.10H samples (as for pore size, volume or surface area) with respect to parent materials
(Fig. S1, A-D). However, the opening of mesopores becomes more pronounced in the HZ(80) zeolite
treated with high OH concentration (1.0 M, Fig. S1, E-F). The measured SiO»/Al>O; ratio, however,
decreased nearly up to 50% for HZ(23) and HZ(50) samples, whereas this decrease is less prominent
for samples containing larger Si0,/Al>Os ratio (up to 40% for HZ(80) and 7.3 % for HZ(280). This is
consistent with previous findings reporting the effects of OH™ concentration on the extent to which Si
atoms are extracted from zeolite frameworks. 3°27 Indeed, the data in Table 1 confirm that such
desilication degree is more pronounced for aluminosilicate structures with higher instability, as it occurs

for samples with higher Al atoms exchanged in Si-framework.

The ratio between weak (WAS) and strong (SAS) acid-sites is derived from the integration of
deconvoluted NH3-TPD profiles (Fig. S2). Both parent and OH-treated samples contain two distinct
peaks at 100-300 °C (assigned to WAS) and at 300-600 °C (assigned to SAS).5® Low OH" concentrations
(0.1 M) are sufficient to duplicate WAS content in HZ(23) and HZ(50) samples, while their SAS is
essentially unaffected by such treatment. The number and strength of surface acid-species, namely
Lewis- (L) and Bronsted - (B) acid sites, is caused by the presence of Al species in Si-frameworks.>
While B sites originate from the formation of H' sites by charge compensation of AI** exchanged in Si**
species, L sites originate from the electron sharing ability of Al species coordinated with OH species in
distinct (IV, V) arrangements. The negligible changes in SAS contents for HZ(23) 0.10H and
HZ(50) 0.10H can be attributed to the absence of new Si**~Al** bonds leading to new H" species. The
WAS sites, present as L sites, however, arise as desilicated samples uncover Al species that were not
accessible in parent zeolites. This leads to an increase in the formation of new Al(8)-OH species with

marked characterization and catalytic performance differences (as discussed later in Section 3.2 a).

On the other hand, aggressive OH™ treatments (1.0 M) lead to marked desilication degree in HZ(23) and
HZ(50) and drastically reduce the population of both surface acid types (Table 1). This is attributed to

7
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the partial dissolution of the zeolitic framework, leading to a disordered structure without the ability to
form H* species or yield accessible weaker Al(8)-OH species. Such alkaline conditions, however, are
necessary to observe significant changes in acid-site content for samples with higher SiO»/Al,Os ratio,
as it occurs for HZ(80). In this case, HZ(80) 1.00H enhances WAS by a factor 2.4 and SAS by a factor
of 1.4 with respect to its parent HZ(80) sample. The HZ(280) sample barely shows any changes in acid-
site content (even at OH™ contents up to 2.0 M), indicative of the large hydrothermal stability of such Si-

rich samples even under very alkaline conditions.
b) Ethanol (ET) catalytic dehydration on parent and OH-treated samples

HZ and their OH-treated derivatives (using NaOH) were tested using pure ET under flow at 225 °C. The
products formed under these conditions were exclusively ethylene (ETY), diethylether (DEE) and water
(H20). Such product distribution is facilitated by the low reaction temperature that avoids the
decomposition of reaction intermediates in lighter molecules (CH3CHO, CH4, CO, Eqgs. 3-4) or the
growth of light olefins (ETY) into undesired large oligomers. Fig. 1 shows ET conversion (Xgr, Eq. 5)
and DEE or ETY selectivity (Spee, Sery) neglecting the contribution of H,O as product in the S; term
(Eq. 6). The estimates of C-basis selectivity intends to have a preliminary assessment of the contribution
of HZ samples in direct catalytic routes into ETY (Eq. 1) or DEE (Eq. 2) from ET. The data in Fig. 1
are obtained under stable catalytic performance, indicative that plotted conversion and selectivity values
are representative of the intrinsic activity of each catalyst in the fresh form (i. e. the data in Fig. 1 do not
reflect any catalyst deactivation). Xgr values in Fig. 1 show an increasing trend with Al content (as for
HZ(23)), indicative that kinetically-relevant ET conversion into DEE or ETY is dependent on the
number of active acid sites. Such Xgr trend is consistent also for OH-treated samples, as an increase in
both WAS and SAS species (0.10H samples, Table 1) slightly enhances ET conversion up to 60%. Sgry
values, however, significantly increase when samples are treated with OH. This is especially marked for
HZ(23)/(50) at low OH concentration (0.10H), whereas HZ(80) requires harsher treatments to observe
detectable changes in Sgry. Given the acid-content shown in Table 1, the ET conversion seems rather
independent of the modification from parent to desilicated samples, but ETY selectivity seems directly
influenced by an increase in the nature and population of acid-sites. Even when Sgry is dependent on
Xer, indicative of a certain character of ETY originated from secondary surface visits (discussed in
Section 3.2c¢), the changes in Xer (48% to 60% as for HZ(23)) between parent and OH-treated samples
do not seem sufficient to explain the marked Sery differences (40% to 85% as for HZ(23)). This suggests
that such Sgry differences may be attributed to changes in surface features from contacting zeolites with

OH species in solution.

The Sery changes in Fig. 1 seem to be more affected by a variation in WAS content rather than in SAS.
Fig. 2 shows Sgry for parent and OH-treated samples, each at similar Xgr value, as a function of WAS
content. The rigorous comparison at such Xgr values intends to neglect the kinetic contribution of ET-

derived product concentration in promoting secondary reactions at distinct Xgr, as shown in Section

8
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3.2c. Trends for parent or OH-treated samples correlate with WAS content (Fig. 2). At given WAS
contents, however, all OH-treated samples show an increase of 20-40% in Sgry with respect to parent
samples. This indicates that WAS content cannot be used as the sole descriptor to explain the observed
ETY selectivity differences (Fig. 2), suggesting that H-form ZSM-5 zeolites suffer a physicochemical
modification from OH in solution that cannot be elucidated from NH;-sorption data. Given that OH-
treated materials originate in different parent materials, with the consequent divergence in the degree of
modification, but follow the same trend with WAS content, the data in Fig. 2 indicate that OH-treatments
have a larger influence (i.e. form more new active species) in samples with higher Al content (HZ(23),
HZ(50)). This indicates that such OH-contact predominantly leads to the modification of the Al
environment. On the contrary, if new active species (such as Si-OH derived from OH in solution) were
formed, samples with more abundant Si atoms (HZ(80) 1.00H, HZ(280) 1.00H) would have deviated
from the trends in Fig. 2 (which is not the case). Observed catalytic consequences from OH-treatments
open the chance to propose new reaction pathways beyond the direct routes (Eqgs. 1-2), which could
presumably be affected by unexplored catalytic phenomena (new Al-OH species, diffusional effects,
cooperative catalysis, etc.). In doing so, it is expected that the presence of H>O in synthesis or in ET
dehydration may seemingly affect the catalytic surface and the behavior of zeolites towards ETY

formation.
3.2. Effect of H,O treatment on HZSM-5 during ET dehydration
a) Characterization of H;O-modified HZSM-5 samples

In order to understand the contribution of H,O in alkaline treatments, samples with distinct Al content
(HZ(23), HZ(80)) were also treated in the absence of NaOH (using only H,O under stirring at 65 °C, 30
min). The elemental analyses indicate that the measured SiO»/Al,Os ratio remain nearly intact for
HZ(23) H>O and HZ(80) H,O (21.9 vs. 22.6 and 71.2 vs. 72.2, respectively). Likewise, the textural
properties of HZ(23) H,O remain practically the same as HZ(23) 0.10H (Fig.S1, A-B), which suggests
that low OH concentrations (0.1 M) or the sole use of H,O result in similar modifications of HZ(23)
surface features. Besides, the NH3-TPD profiles of HO-treated zeolites show a significant increase in
their surface acid-site content (Fig. 3). This change is more pronounced for WAS than for SAS, as
reflected by the two peaks centered at about 200-220 °C and 400-450 °C, respectively. A Gaussian
deconvolution of each curve indicates that the HZ(23) H,O sample shows an increase of 19 % in its
WAS population with respect to its parent, whilst SAS content remains relatively intact. An analogous
modification was observed for HZ(23) 0.10H, indicative that zeolites with large Al contents are easily
hydrolyzed to uncover new Al species, thus leading to distinct WAS acid-content. The HZ(80) H,O
sample, however, predominantly shows an increase in WAS (0.13 mmol WAS / g) but still lower than
those achieved by HZ(80) 1.00H (0.17 mmol WAS / g), indicative of the harsh alkaline conditions

required by HZ(80) to observe significant changes in acid-site content.
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To unveil the consequences of H,O-treated Al-species in ET dehydration, solid-state 2’Al MAS-NMR
analyses were performed for HZ(23) H,O and HZ(80) H,O zeolites and their parent counterparts. The
27A1 MAS-NMR spectra (Figs. 4 A-B) clearly indicate that parent HZ(23) and HZ(80) samples feature
two signals: an intense peak centered at chemical shifts of 51 ppm and a small peak centered at -3.7
ppm. The first one corresponds to tetra-coordinated Al(IV) and the second one to hexa-coordinated
AI(VI)*? AI(IV) coordination is mainly reported as a precursor for the formation of Si-OH-Al bridging
generated via substitution of Si*" by AI** in HZSM-5 framework, which leads to the appearance of B
acid-sites. It is widely accepted that B in HZSM-5 are generated by H* protons to compensate the deficit
of charges in the zeolite framework caused by Al(IV) species.®> The difference in the signal intensity
between tetra-coordinated Al(IV) and hexa-coordinated Al(VI) is indicative of the B acid-site content
in HZSM-5, which as expected is more pronounced for HZ(23). The treatment with H>O leads to both
qualitative and quantitative changes in Al coordination (Figs. 4 A-D). The spectra for HZ(23) H.,O
becomes less intense but very broad and non-symmetrical, due to the overlapping of signals related with
new Al(S) species. The Gaussian deconvolution of this curve reveals the existence of additional Extra-
Framework (EF) AI(IV) , AI(V) and Al(VI]) species. /n-situ FTIR spectra presented in Fig. 5 confirm an
significative increase in the intensity of the bands at 3663 ¢cm™ for HZ(23) H,O, which is mainly
attributed to partially hydroxylated EF-Al(8)-OH species acting as Lewis sites.®'> The other bands
(observed between 3740-3780 cm™), which are generally attributed to the presence of different types of
isolated silanol Si—OH groups, while the peak at 3611 ¢cm™ belongs to isolated bridged Si—O(H)—Al
groups, remain practically in the same order of intensity. The apparition of new EF-AI(IV) and EF-
Al(V) species might be caused from the interactions of bulk AI(IV) species with H,O and their
transformation into Al(3)-OH species after calcination, since a considerable decrease in AI(IV) peak
intensity is observed. These EF-Al (IV) species may also act as B sites on amorphous silica-alumina and
zeolites®, while EF-AI(V) and EF-AI(VI) originate from the hydroxylation of AI(IV) and Al(VI),
respectively, leading to new surface L sites.* In turn, HZ(80) H,O features a substantially different
tendency, as its spectra slightly widens at 51 ppm, whilst the shift at -3.1 ppm remains unchanged. Such
negligible changes also occur due to the low Al content. The changes in Al environment (Figs. 4 A-D)
may be related to an increase of WAS (NH3-TPD, Fig. 3), but based on the two distinct Sgry trends
observed in Fig. 2, not all the new Al(8)-OH species seem to contribute to the appearance of new acid-
sites, whilst they could have positive catalytic consequences during ETY formation. Based on the
probability that higher Al contents lead to more abundant and detectable changes in Al environment,

HZ(23) H»O is expected to show catalytic consequences during ET dehydration, as shown below.
b) Performance of H:O-treated HZSM-S catalysts for ethanol dehydration

In an attempt to understand the catalytic effect of the OH-treatment in HZSM-5 (Fig. 1, Fig. 2), the data
in Fig. 6 expect to shed more light on the possible catalytic contribution of the new Al(3)-OH species
formed by contacting HZ(23) with H,O. Figures SA-E show ET dehydration data for HZ(23) treated
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with H,O, either under stirring out of the reactor (in-synthesis) or under continuous flow in the reactor
(in-reactor). Such treatments are performed at different temperatures (65 °C, liquid-phase; 225 °C,
steam) and with or without calcination under flowing air. The comparison of Sgry for water (Fig. 6A)
and steam (Fig. 6B) indicate an enhanced ETY formation when HZ(23) is contacted with H,O in liquid-
phase (65 °C) than in vapor-phase (225 °C). According to the left panel in Fig. 6A, the water-treatment
itself does not boost HZ(23) catalytic activity but requires an air treatment at 550 °C (i.e. 2 h) to promote
a surface hydroxylation with catalytic benefits. This is not the case for steam treatment at 225 °C, as
Sery drops in the absence of a calcination step at higher temperature. Such conclusions are confirmed in
Fig. 6C, indicating that HZ(23) treatment with liquid-water at 65 °C and a subsequent calcination at 550
°C for more time (5 h) leads to a considerable increase in both Xgr and Sgry. This suggests that high
temperature treatments under steam may lead to structural dealumination, 284143 leading to changes in
surface acidity. Solvating conditions under water at 65 °C, however, lead to milder surface changes but
with positive catalytic benefits. Similar conclusions are obtained when such treatment occurs in-reactor
(Fig. 6D). Even when Sgry values depend on Xgr (discussed in Section 3.2¢), the Sgry differences
between water-treated + calcined samples and their parent precursors in Fig. 6 can mostly be attributed
to a change on the surface physicochemical features and not to a kinetic effect. Such data in Fig. 6
provide conclusive evidences on the role of water in modifying the catalyst to favor the formation of

ETY with respect DEE from ET.

The Xer and products selectivity data in Fig. 6E, obtained by co-feeding ethanol with water at 225 °C,
confirm the positive effect from water. Even when such water (gas-phase at 225 °C, Fig. 6E) is
equivalent to the steam conditions in Fig. 6B, the minor water-concentration or the presence of ethanol
species do not result in negative catalytic consequences towards ETY. On the contrary, Sgry increases
from 40% (pure ethanol, Fig. 1) to 60% (5% water in ethanol, Fig. 6E) at similar Xgr, suggesting that
co-fed water molecules may have a positive kinetic effect in inhibiting possible ethylene side-reactions,
leading to higher Sgry values. It is worth noting that ethanol dehydration conversions around 50-60%
(as in Fig. 1) already produce substantial amounts of water, but such conditions do not lead to the similar
catalytic consequences as observed in Fig. 6E, as discussed later. This indicates the relevance of the

partial pressure of water in the feed,>%

even when the adsorption of ethanol reactant may differ from
water (Section 3.3). Overall, the Sgry data in Fig. 6 suggest catalytic benefits from water via catalyst
modification or kinetic contributions, which justifies the use of nearly 95% ethanol feeding in ethanol-
to-ethylene at industry'®. Such water effects, when compared to the catalytic consequences observed for
solids treated with 0.1-1.0 M NaOH in synthesis (Fig. 1), corroborate the relevance of OH" species in
solution for tuning HZSM-5 surface properties with low Si/Al contents. Some H,O dissociation may be
favoring the apparition of new Al-OH sites, as suggested by >’ AI-NMR (Fig. 4) and confirmed by FTIR

analysis (Fig. 5). Such catalytic observations, however, are still inconclusive on the preferential routes

into ETY (direct or indirect) that predominate for such H>O-treated samples. Thus, the control over H,O
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dissociation to OH™ and H3;O" over BAS and/or LAS, and its role on metals cation modification is part
of the ongoing research using wet ion-exchange and dry melt-infiltration of different acidic species (i.e.

Al, Ce, La, P, Cs, etc.) into H-ZSM-5.

A similar water-treatment in HZ(80) yields analogous Xgr and Sgry values (Fig. S3) as for
HZ(80) 0.10H (Fig. 1), indicative that low OH concentrations in solution (~ 10" M) are not sufficient
to promote desilication with quantitative contribution to form ETY. This confirms that such high
Si0,/Al,0; samples require harsher OH-concentrations to open new porosity by reaching new Al sites
and to generate significant changes in Sgry (observed in Fig. 1 and Fig.S1 E-F; discussed in Section
3.2¢). These insights seem to be in good agreement with NH3-TPD (Fig. 3) and A1 MAS-NMR (Fig.
4), indicating that an OH-treatment modifies both acid-features and Al-environment in samples
containing low Si/Al ratio (HZ(23)), with the apparition of new EF-AlI(IV), EF-Al(V), EF-AlI(V])
species, and leads to detectable catalytic consequences (Fig. 6). Thus, the catalytic differences between
OH-treated HZ(23) and HZ(80) do not seem strictly related to the nature or type of acid- or Al(8)-OH
sites, as they all originate in the same type of Si*" or AI** species, but to their number on each catalyst
surface. Among such sites, the contribution of water is mostly reflected in the considerable appearance
of EF penta-coordinated Al(V) and EF hexa-coordinated Al(VI) species in HZ(23), which seem to be
the origin of new L sites. The kinetic evidence between parent and OH-treated samples allow an initial
approximation to elucidate the origin of ETY from ET under studied reaction conditions, as discussed

next.
¢) Main conversion pathways for ET-to-ETY

Fig. 7 shows Sgry values as a function of Xgr, obtained by varying the weight hourly space velocity
(WHSV 17.9-89.1 gergear'h!) by adjusting the ET flow at reactor inlet, for parent HZ and OH-treated
zeolites. Such Sgry data are obtained under stable catalytic conditions, indicating that their interpretation
is not influenced by the deactivation of active species that could lead to changes in space velocity (if
this latter were defined per H" site instead of per catalyst mass). As expected from Fig. 2, parent and
OH-treated materials present significant Sgry differences at a given Xgr. Such Sgry values, however,
mostly all extrapolate to Sery of nearly 20% as Xgr approaches to zero. Such intersection value reflects
the probability for ET to convert into ETY via the direct route in the first surface sojourn (Eq. 1). On
the contrary, such extrapolation also reflects the predominant formation of DEE (nearly 80%) in the first
surface visit. The slopes observed for all Sgry data (Fig. 7), however, indicate the chance to form ETY
in secondary surface visits. These secondary reactions occur as the reaction products from primary visits
desorb and later re-adsorb in a second interaction with the catalyst surface (irrespective of whether this
occurs in the same catalyst particle or not). These effects are especially evident at high Xgr, conditions
that lead to high DEE concentrations. In all cases, Sgry increases with Xgr, indicative that such
secondary ETY originate in reactions derived from DEE. In addition, it is evident that OH-treated

samples present bigger slopes than their parent counterparts, indicative that the kinetic effects from such

12

Page 94 of 154



Page 95 of 154

Green Chemistry

secondary visits become more pronounced when surfaces contain Al(3)-OH sites. In the absence of other
ET dehydration products, the data in Fig. 7 thus suggest the formation of ETY from ET through a DEE

molecule as intermediate, as discussed next using DEE as reactant.

Fig. 8 shows the evolution of DEE conversion, and ETY and ET selectivity as a function of TOS for
parent HZ(23) and HZ(80) and those OH-treated samples with detectable kinetic effects. In order to
simplify the interpretation of data, even when H»O is detected as product, the estimates in Fig. 7 neglect
H,O in the selectivity term (Eq. 6). The nearly stoichiometric ETY and ET amounts for HZ(23) in Fig.
8A, as well as the absence of other dehydration products (in the GC), suggest that ETY and H>O form
first via DEE cracking (Eq. 8) and subsequently via the macroscopic reverse of Eq. 2 to give ET from
DEE and H>O (Eq. 9). Both Eq. 8 and Eq. 9 lead to Eq. 10, which yields the observed stoichiometric ET
and ETY ratio in Fig. 8A.

(CH3CH2)20 R ZCHZ = CHZ + Hzo (8)
(CH3CH,),0 + H,0 < 2CH5CH,OH (9)
(CH3CH2)20 R CHZ = CHZ + CH3CH20H (10)

Similar conclusions are obtained for DEE reactions onto parent HZ(80) in Fig. 8C. ETY and ET ratio,
however, slightly deviate from expected values from Eq. 10, which may originate from experimental
errors. On the contrary, the OH-treated in both HZ(23) and HZ(80) lead to a considerable increase of
both Xper and Sgry. This reflects that the materials not only have significantly bigger number of DEE
cracking sites (emerging from OH-treatment), but that these new sites also inhibit the formation of ET
from DEE (Eq. 10). This leads to over-stoichiometric ETY/ET ratios, mostly evident for HZ(23) 0.10H
(Fig. 8B). These effects can only be attributed to the presence of Lewis-acid type Al(3)-OH sites that
inhibit the adsorption of H,O through repulsive interactions during the DEE cracking into ET (Eq. 9),
as discussed later from DFT inputs. This seems to be a clear confirmation of the predominance of DEE
cracking reactions into ETY when ET is used as feeding (Figs. 1-2, Figs. 5-6). This becomes even more
evident when such ET is co-fed with water (Fig. 6E). The proposal of a new indirect or secondary
pathway to form ETY from ET seems thus related to the polarity of the molecules in reaction mixture
and the ability of the surface to interact. Such hypothesis is here assessed through theoretical calculations
based on the adsorption of such molecules on Al-derived species in HZSM-5 and the formation of

kinetically-relevant transition states, as discussed below.
3.3 Analysis of reaction mechanism

Further DFT calculations have been performed in an attempt to better understand ET to ETY catalytic
pathway over different surface acid species on HZSM-5. The structures of HZSM-5 (Fig. 9) was
optimized according to the MFI’s topology, where the atomic proportion of Si: O: Al: H was set at 92:

192: 4: 4, respectively (see SI for further the structure and coordinates details).
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According to previous reports®’ they are four possible Al positions in the ZSM-5 structure; T1, T2, T3,
T4 (in blue, Fig. 9), which depend on the geometrical and elemental configuration. Although these four
positions, which are usually altered under an aqueous medium®, T2 was chosen as representative
position for evaluating the interaction with ET, DEE and ETY molecules under the possible presence of
H,O. This choice is supported by the fact that T2 sites are located at the junction of three 10-membered
rings, while T1 sites are located at the junction of only two 6-membered rings and one 10-membered
rings. This makes the T2 position more relevant from a geometric perspective, and especially to assess
the adsorption of molecules with different steric and polarization phenomena. The adsorption energy for
individual molecules was calculated at T2 position, by considering two distinct acid-sites: Bronsted (B)
and Lewis (L). The effects from OH-treatment in HZSM-5 seem to be more noticeable in Al(6)-OH
species that relate to L sites, whilst OH or water-treatments are not expected to affect B sites as the

resulting species may not be stable under the air-treatment (calcination) prior to catalysis.

As shown in the Figure 9, the adsorption of ET on the B site involves lower energy (-0.8 eV) than for
the rest of molecules. This lowest energy would allow adsorbed ET to preferentially react through H-O
bonding to be directly dehydrated into ETY or dimerized into DEE. A similar trend is observed for L
sites, but with DEE molecules showing the lowest adsorption energy (-0.5 eV). This preferential
adsorption of DEE over L sites is a critical step for its subsequent conversion into ETY (Eq. 8). The
energies for H,O are nearly undetectable for B sites and 0.29 eV for L sites, suggesting that both species
do not favor H,O adsorption. Thus, the DEE-to-ET route on L sites seems less favorable as it would
require H,O species to adsorb on neighboring sites to form ET from DEE + H>O (Eq. 9). This indicates
that adsorbed DEE species would preferentially form ETY and H>O (Eq. 8) on L species with certain
polar character, such as Al(6)-OH species. This would indeed coincide with the non-stoichiometric
ETY/ET ratio observed in Fig. 8B, where DEE is converted in higher quantities into ETY than in ET
for OH-treated samples in comparison to parent samples. Such preferential catalysis on L sites is here
confirmed by DFT calculations that determine the energy to form the kinetically-relevant transition
states (TS) when DEE reacts into ETY and ET. Fig. 10B shows the reaction coordinate diagram for the
ET — DEE — ETY route, which intends to compare the critical TS for the DEE — ETY step. The
energy barrier for the TS on L sites is lower (0.99 ¢V) than on B sites (1.24 eV), indicative that such
ETY formation from DEE is favored on L sites featuring Al(6)-OH-like species. This would still produce
stoichiometric amounts of ETY and ET, but the data in Fig. 10B clearly indicate the prevalence of such

DEE cracking reactions into ETY on L sites in comparison to B sites.

Based on the obtained experimental and theoretical outputs, we suggest a cooperative mechanism
between B and L sites to produce ethylene from ethanol on HZSM-5 catalysts at low temperatures. This

is shown via two reaction routes (Scheme 1):

i) Primary: a sequential dimerization of two ET molecules catalyzed by species adjacent to B sites

to form a DEE intermediate that is subsequently cracked on L sites to form ETY and HO.
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ii) Secondary: a direct elimination of the hydroxyl group from ET to form ETY and H,O on B sites.

Following Scheme 1, ET is adsorbed over acid B sites (mainly Si-OH—AI) and dehydrated to form a
surface-bound ethoxy intermediate after interacting with an adjacent OH group. This intermediate is
thermodynamically unstable, leading to ETY by C-O cleavage and C=C formation (secondary route)
or immediately dimerized with another adsorbed ET on a neighboring similar site to form DEE (primary
route). Previous DFT calculations®® reported that ethoxy species can be converted into ETY and DEE
over external and internal -OH groups of HZSM-5 framework, respectively. The abstraction of ethoxy
intermediates by O to form ETY requires an activation energy of more than 41 kcal/mol, while the
formation of DEE at low temperature from dimeric ET requires only 25 kcal/mol.%’ This difference,
which is mainly attributed to hydrophilic and acidic internal HZSM-5 channels’”’, predominantly leads
to DEE at low temperatures. These observations were confirmed by the experimental data in the present
work (Fig. 7 and Fig. 8), revealing how DEE can re-adsorb on L sites (more probably in the form of EF-
Al(V)) after contacting with H,O. Subsequently, two C—O bonds in DEE are decomposed by
dehydration to form two ETY molecules in the gas-phase. This ET — DEE — ETY route is considered
here as the primary route based on the experimental evidence using ET or DEE as reactants and HZSM-
5 catalysts with different B (as SAS) and L (as WAS) contents, whilst the direct ET — ETY route seems

to be less predominant on the studied system.
4. Conclusions

The present work has shown experimental and theoretical evidence on finding an optimal compromise
between the surface content of L sites, mainly as EF-Al(V) species, and of B sites as AI-OH-Si species,
for the catalytic conversion of ethanol into ethylene at low-temperature on HZSM-5 catalysts. The
control over ethylene selectivity, for a given temperature, is predominantly affected by the Si and Al
content on the parent sample and by the OH-treatment conditions (temperature and time) and the origin
of such species (as from OH in an alkaline solution or water). Further calcination steps contribute into
conditioning and stabilizing robust Al(6)-OH bonds. Such treatment consequences are also evidenced
when water is co-fed during ET reaction, favoring ethylene formation. These experimental observations
are confirmed with theoretical inputs, proposing a new catalytic route for the formation of ethylene from
ethanol via diethylether cracking. In summary, this work provides compelling experimental and
theoretical insights on the role of water for the production of ethylene from ethanol at low temperature,
serving as the basis to set a relevant landmark towards the design of efficient catalysts and processes for

the conversion of complex platform biomolecules into value-added compounds.
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Table 1. Elemental, textural and acid-sites content of parent- and alkaline/H,O-treated H-ZSM-5 samples.

Treatment conditions Elemen?al Textural properties Surface acld-feaﬂu res
Catalyst : analysis (mmolaciagcat™)

Con Temperature Time Si02/ALO: SBET Votal Sp Vp dp Vmeso dmeso WAS SAS WAS/SAS

M) °O) (min) (m%g) | (cm¥g) | (m¥g | (ecm®/g) | (nm) | (cm’/g) | (nm) ratio

HZ(23) - - - 22.6 401 0.292 179 0.092 0.35 0.138 3.8/52 | 0.22 0.18 1.22

HZ(23) 0.10H 0.1 65 30 20.4 383 0.257 217 0.105 0.33 0.110 | 3.8/7.3 0.24 0.18 1.33

HZ(23) H,0 107 65 30 21.9 384 0.249 229 0.108 0.40 0.109 3.8/6.3 0.26 0.19 1.37

HZ(23) 1.00H 1 85 60 13.3 - - - - - - 0.02 0.01 2.00

HZ (50) - - - 48.8 405 0.297 198 0.103 0.38 0.152 3.7 0.10 0.08 1.25

HZ(50) 0.10H 0.1 65 30 45.3 422 0.333 195 0.098 0.37 0.206 | 3.7-7.2 | 0.18 0.10 1.80

HZ(50) 1.00H 1 85 60 24.4 - - - - - - 0.11 0.10 1.10

HZ (80) - - - 72.2 428 0.284 209 0.105 0.39 0.117 | 3.8-5.7 | 0.07 0.05 1.40

HZ(80) 0.10H 0.1 65 30 51.6 - - - - - - - 0.08 0.06 1.33

HZ(80) 1.00H 1 85 60 42.4 484 0.611 169 0.087 0.38 0.611 | 3.8- 0.17 0.07 2.43

18.6
HZ(280) - - - 273.2 - - - - - - - 0.009 | 0.012 0.75
HZ(280) 1.00H 0.1 85 60 253.2 - - - - - - - 0.01 0.02 0.50

Cnaon: molar concentration of OH from NaOH in solution; SiO,/Al,O3 molar ratio determined by ICP-OES; Sggr: specific surface area estimated by Brunauer-Emmett-Teller (BET)
equation applied to the isotherm of N physisorption (P/Py € 0.10-0.3.0); Vo total pore volume estimated at single point P/Po= 0.95; S,/V,.: micropore surface/volume calculated by “z-
plo?” method; d, (nm): average pore diameter obtained by Horvath-Kawazoe (HK) method; Vimeso: mesopore volume obtained by Barrett-Joyner-Halenda (BJH) model applied to the
desorption profile; d,: average pore diameter obtained by BJH model. WAS and SAS; density of weak and strong acid sites measured from NH3-TPD profiles.
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Figure 1. Conversion of ET (blue), selectivity of ETY (green) and of DEE (red) provided by parent
HZSM-5 catalysts and by their counterparts treated in alkaline solution (values estimated at steady-state

of reaction (5-6 h)). Test conditions: 225 °C, 1 bar, WHSV=35.7 h™'.
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Figure 2. Correlation between the ETY selectivity (at similar ET conversion) and the density of WAS
for parent (purple) and OH-treated (green) HZSM-5 catalysts tested at 225 °C, 1 bar, WHSV=35.7 h"

!. Sery data are obtained under stable catalytic behaviors.
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Catalyst SiOJALO; —WAS __SAS — ypagisps Catalyst SiOJALO; —WAS___SAS  wypgsas

MmMmolnh3.geat” mMmOlnH3.Geat” |
HZ(23) 22.60 022 018 122 HZ(80) 722 007 0.5 1.40
HZ(23) H,0  21.95 026 0.19 1.37 HZ(80) H,0 712 0.13 0.08 162
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Figure 3. Elemental content and acidity changes of parent zeolites (black); HZ(23)-left and HZ(80)-
right, compared their H,O-treated counterparts (blue).
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Figure 4. >’ Al MAS-NMR spectra of A) parent HZ(23) and water-treated HZ(23); B) HZ(80) and water-
treated HZ(80). The C) and D) figures represent 2’Al 3QMAS-NMR data for HZ(23) and HZ(23) H,O

respectively.
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Figure 5. Normalized FTIR spectra on the OH-region for fresh parent HZ(23) and HZ(23) H,O samples
evacuated in-situ at 350 °C (overnight) after ex-situ calcination at 500 °C (5h).
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Figure 6. Evolution of ET conversion (Xgr), and selectivity to ETY (Sery) and DEE (Spek) as a function
of TOS for: A) HZ(23) treated with water at 65 °C and in-situ calcined; B) HZ(23) treated in-situ with
steam at 225 °C; C) HZ(23) treated with water at 65 °C and calcined ex-situ, D): HZ(23) treated with
water at 65 °C and calcined in-reactor; E) HZ(23) (only in H+-form) catalytic activity using 95%/5%
ethanol/water as feed. A1l data shown for 225 °C, 1 bar total pressure and WHSV= 35,7 h™’.
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Figure 7. ETY selectivity (Sery) as a function of ET conversion (Xgr, changed with WHSV) over
HZ(23), HZ(50), HZ(80), HZ(23) 0.1 OH, HZ(50) 0.1 OH and HZ(80) 0.1 OH. Test conditions: 225
°C, total pressure ~ 1 bar, WHSV=17.9 — 89.1 'l
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Fig. 8. Conversion of pure DEE (Xpeg, red) and selectivity of ethylene (Sery, green) and of ethanol (Ser,
blue) as a function of TOS for: A) HZ(23), B) HZ(23) 0.10H, C) HZ(80), and D) HZ(80) 1.00H
catalysts . Test conditions: 225 °C, I bar and WHSV=35.7 '
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Fig. 9. The optimized periodic structure of HZSM-5 (atomic ratio Si/Al ~23, a = 20.615223 A; b =
20.430119 A and ¢ = 13.716548 A, a = 90.0248; B = 89.76483; y = 90.05055.) Yellow: Si; Red: O;

Purple: Al; White: proton.
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Fig. 10. A) The calculated adsorption energy (eV, Eq. 7) for ET, DEE, ETY and H>O on B site and L

site for T2 position (-Al-); and B) Reaction coordinate diagram with DFT-derived energies normalized

with respect to empty B or L sites at T2 positions. The TS for ET — DEE is not shown for simplicity.
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Scheme 1. Identified routes for ET-to-ETY over HZSM-5 at low-temperature reaction via: i) ET
dimerization on neighboring sites on B species followed by DEE cracking on L (primary route), and ii)

direct elimination of hydroxyl group of ET on B (secondary route).

28



Green Chemistry Page 112 of 154

New mechanistic insights on the role of water for the dehydration of ethanol into ethylene over

ZSM-5 catalysts at low temperature

L. Ouayloul'?, M. El Doukkali***, M. Jiao*5, F. Dumeignil,’® I. Agirrezabal-Tellerial> **
'Department of Chemical and Environmental Engineering, University of the Basque Country (UPV/EHU),
Bilbao, Spain.

’Department of Chemistry, University of Sultan Moulay Slimane (USMS), Beni-Mellal, Morocco

3Univ. Lille, CNRS, Centrale Lille, Univ. Artois, UMR 8181, UCCS, Unité de Catalyse et Chimie du Solide,
F-59000 Lille, France.

‘Oingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao
266101, Shandong, China.

’Shandong Energy Institute, Qingdao 266101, Shandong, China.
Corresponding authors:
* m.eldoukkali@usms.ma (M. EI Doukkali)

**iker.aguirrezabal@ehu.eus (1. Agirrezabal-Telleria)




Page 113 of 154 Green Chemistry

300 —_
—— HZ(23) HZ(23) 0.25
i A) ——HZ@3 O01M 0.454B) —114(23)_011-0.1)1a i s s
7 —— HZ(23)_H,0 —— HZ(23) H20 ;
S 200 -
£ 0.30
2= S y
= »n Z 03 04 05 06 07
< L0 T bon - Pore Width (nm)
£% 3 5
E 2J > - .
g ~ = BJH size
S 1004 0.15 - distribution
04— 7 0.00 — T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30 35 40
Relative Pressure (P/P°) Pore Width (nm)
400 0.20
—*— HZ(50) 1.54D)
) . —— HZ(50) _
—— HZ(50)_OH-0.1M 1 =015
—HZ(50)_OH-0.1M g HK micro-pore size
z PR .
300 - 1.2_ E 0.10 distributions
2
S - _ 0.05
ZE E g 091
7] on X 0.00 - T T T
< 10 200 =B 03 04 05 06 07
2w <] Pore Width (nm)
g g >
g = S 0.6
=4 i BJH pore-size
100 distributions
0.3 J
o-4———————7 77— 0.0 — T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30 35 40
Relative Pressure (P/P°) Pore Width (nm)
500 0.20
—k— HZ(80) 154 F)
1E —— HZ(80) _
—e— H / @ 0.5
HZ(80)_OH-1M 1——HZ(80) OH-IM %
400 ¥ HK micro-pore size
1.24 2 0.104 distributions
g 0.05
T 2300 2 '
= Z 5 09-
S wn 2= 0.00
< o = & 03 04 05 06 07
z E ; & Pore Width (nm)
£ 2 200 = 0.6 -
=
4 BJH pore-size
distributions
100 0.3 1
00— — — 71— 0.0 — T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30 35 40
Relative Pressure (P/P°) Pore Width (nm)

Fig. S1. N, physisorption isotherms (A, C and E) and pores-sizes distribution (B, D and F) for parent
(black) and NaOH-modified H-ZSM-5 (magenta) and H,O-treated H-ZSM-5 (blue) zeolites.
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Fig. S2: NH;-TPD profiles of parent HZ (23), HZ (50), HZ (80) and HZ (280) zeolites (black) and of their

counterparts treated in alkaline solution (0.1M reed, 1.0M

).
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Fig.S.3. Evolution of ET conversion (bleu) and, ETY (green) and DEE (red) selectivity as function of
TOS for HZ(80) catalyst treated with water at 65 °C (in-synthesis) and calcined ex-situ at 550 °C under air.
Catalytic test data shown for 225 °C, 1 bar and WHSV= 35,7 .

Schematic illustration of the optimized structure used in DFT calculations:
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0.1319184164459508
0.8737206129817598
0.0033370471374793
0.1322119922571119

0.7011223222299339
0.7057891888315907
0.2426255349216656
0.0776467999488572
0.9719445474025250
0.0798646473188169
0.2690741017719765
0.2457037272948869
0.2363749956512100
0.0746355576211573
0.9696554979308255
0.0790257943676861
0.2694943924936980
0.2435418913964453
0.1822152521591715
0.1733647215947311
0.3899017900935718
0.4130371240604439
0.4261036797645001
0.3827511641254793
0.4009048139227899
0.4203407582646869

0.9497388128029864 0.2053033381920954

0.1537655193520721

0.2051389371522778

0.0584426929069600 0.7426614993367192
0.0567685227989740 0.5777796370362710

0.0570963048611347
0.0612619690771152
0.0552053188858022
0.0586732091655708
0.8448596093443537

0.4675006257944280
0.5854726071364605
0.7770629977423417
0.7446629840540951
0.7358868568286684



0.8083228400928341
0.6995233304822521
0.5916790684591116
0.6165538773444220
0.7442886390161041
0.8056755424487295
0.5743030834615132
0.9172283991026253
0.9053546493195063
0.9012650104942534
0.6891334514545653
0.6951061605977561
0.6957277438417402
0.4972769419122219
0.4955456066668781
0.3719696475112074
0.3092980315959214
0.1987925915946243
0.0882230636864369
0.1140432228204724
0.2420121412951205
0.3757278365953316
0.3101862574349727
0.1953564824349015
0.0943666119935682
0.1195325148489912
0.2472277715063734
0.3080156475834707
0.0743767396276809
0.4185474209920478
0.4088623007524320
0.4033196781071816
0.1862144441825938
0.1922439820226250
0.1969475466775839
0.9927219842749312
0.9989976874649359
0.1271933488470602
0.1916726131535049
0.2990801262674559
0.4010028489352535
0.3835649404305656
0.2562168285469989
0.1247302191715118
0.1947234525094104
0.3009057726615049
0.4027296572349155
0.3806207241859781
0.2538489918341888
0.1899553931522820
0.4364478527948977
0.0769413821416067
0.0973131839545022
0.0975125917295545

0.8511447790328044
0.8485349413234399
0.8422605835715217
0.8445969932021588
0.8416801383856853
0.9515401286546670
0.9510892601535693
0.1266922680677516
0.9976539164898659
0.8675664800061448
0.1299148226459076
0.0005429132550104
0.8704271063816895
0.0548696581280704
0.8500540096261961
0.4395549318196992
0.4490398598984351
0.4380667285239668
0.4383622119098946
0.4458353100920719
0.4406478170269498
0.6571898929028586
0.6415199923483960
0.6497364923658818
0.6605014959882383
0.6557395797070564
0.6607546145391732
0.5488188864406488
0.5508458246512011
0.3728340217904140
0.5025682397209671
0.6322492169070916
0.3720268807387678
0.5014112028343564
0.6313764214577617
0.4518381453194936
0.6543588670862698
0.5583810609232956
0.5598572879743718
0.5591798538613538
0.5609696980123738
0.5404153734042767
0.5561318141745226
0.3452254970535971
0.3438133085286363
0.3459727727685522
0.3340870355369233
0.3587503512897577
0.3493802182232731
0.4517458416577319
0.4475159317026189
0.6279040319405644
0.4994059287540579
0.3689316195498268

Green Chemistry

0.5724432915865437
0.4714380353409379
0.5779484650295761
0.7683678344451582
0.7405237246889623
0.6948524495294918
0.6788782073739957
0.8927829055102322
0.9071156361311518
0.9227481970353398
0.8857760751005529
0.9049977581898166
0.9166510740339201
0.7030862521702437
0.7074339660454680
0.7490515306076999
0.9155848622345111
0.0150161066300748
0.9174845339970135
0.7267708327101404
0.7519101623904311
0.7595564009272209
0.9231083610420505
0.0440480055385503
0.9235459412037245
0.7331115977476947
0.7562469488345187
0.7868328218462596
0.8249050775461354
0.5970931031116984
0.5860714530790889
0.5727435241130436
0.6113826678082683
0.5962324628327493
0.5821439796406818
0.7904916183204825
0.7939063920998357
0.2568116526672073
0.4234117531427841
0.5311193147811595
0.4135025816350020
0.2251558361822085
0.2572646663866113
0.2640632397324210
0.4228177184817588
0.5312663188192253
0.4125405570275867
0.2243976915661551
0.2500809663324632
0.3152573410267836
0.3366317399645138
0.1097512006606426
0.0886829845007872
0.0772807948283270

0.3207728482567817
0.2973026912285890
0.3039906090572841
0.5017587641146621
0.4997495385361430
0.4251462228851058
0.1876160039911147
0.2916276576784546
0.1101221805203995
0.0826010930846398
0.3166536121801261
0.2126454964202777
0.3876696356353739
0.5781870596294943
0.8100279743141465
0.7144913738675079
0.8891213663874744
0.9199933707434650
0.6861064813138453
0.7898842257810719
0.6127763211589584
0.7735382525071292
0.6206927357669704
0.2745455692295443
0.3066082998359669
0.6458033902849420
0.4237506761481397
0.8486189230646622
0.3607758792344957

0.6289883869216870
0.5043484477230716
0.3746473150795852
0.5555619512673140
0.3386399166821390
0.7497127031476467
0.7511376849209079
0.7539169718206016
0.7489628228381019
0.2497880171190281
0.2564132734988972
0.2513887988329224
0.2501585064574699
0.2472049941167077
0.2514337200094691
0.2504246043053518
0.2490538129169419
0.7504549556750624
0.7501991392976726
0.7540151817100534
0.7527886135452913
0.6737122906564790
0.4386818699407846
0.6731759605423573
0.1741289908651278
0.4098556891952301
0.1795409135675878
0.6585483117372887
0.6511717342294610

ET on BAS (T2)

0.4239609166602032
0.3095170157038189
0.2797687782366550
0.1230884542143291
0.0696886301983669
0.1856926778438835
0.4232125613172689
0.3096759352874615
0.2760285895135993
0.1205356651742476
0.0696392534953605
0.1878669854998679
0.0781706967636578
0.1897411637463840
0.2207022988331926
0.3775675961470533
0.4271421379041431
0.3114596451624251
0.0785346721703729
0.1895561299190408
0.2218340808832022
0.3757336234485470

0.0587653913455130
0.0269408449837943
0.0597817181582462
0.0616192059889905
0.0283029674290969
0.0599419126690057
0.8264095060953750
0.8695939246775121
0.8287936937279340
0.8244676499647915
0.8702113761161798
0.8273130283319856
0.9408226328957892
0.9707923180506947
0.9396566743038661
0.9366396598179121
0.9691010385421515
0.9422682504501679
0.1722301878048476
0.1292467000646333
0.1734152470682741
0.1738364940014215

0.1269245867788381
0.0885314345206233
0.0741477620960740
0.2888049451274993
0.2826468468733639
0.6436911787618967
0.6495247497012440
0.0494043614436177
0.0616687453167771
0.1469217269452472
0.1517122139737209
0.5571607703745634
0.5573001717816928
0.3506710028783260
0.3493664148093101
0.9426944933783414
0.9352724839175521
0.8494614735515487
0.8487279537521236
0.4453853793514432
0.4427382860541132
0.4744984757971220
0.4628601003003975
0.0258353877880252
0.1731960585485474
0.6240742233183328
0.1814830862613705
0.3381867133961403
0.1455335747993262

0.6610267551704281
0.8056193718691398
0.0271519880331016
0.0291505296128053
0.8187076709436827
0.6754703590028370
0.6757827510130959
0.8153585751711520
0.0326104307879282
0.0300692152897308
0.8198397406666836
0.6856833377603212
0.1665664543485512
0.3161674675844985
0.5351417439903025
0.5305336834377654
0.3173502613516015
0.1755162110325173
0.1754088807318211
0.3209651449494692
0.5354414209646202
0.5276293303428856
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0.4313681400537026
0.5733447931625378
0.6888634288094866
0.7212272917255560
0.8784319043800408
0.9304544077660426
0.8145924123487202
0.5724604803211892
0.6906808806522465
0.7259083806016570
0.8794642223881293
0.9296918088512867
0.8142337748154532
0.9198895473495023
0.8041805812777094
0.7812083381865461
0.5703364693484710
0.6853913292219476
0.9244401074421900
0.8083318957878549
0.6176630407063913
0.5706141091934812
0.6863979370794054
0.5767661112202271
0.6920104328456625
0.7202661468129687
0.8774770312043403
0.9300600003572637
0.8140088852687347
0.5782775523339000
0.6930526208480920
0.7246302245003512
0.8785848150029760
0.9302823436778686
0.8139395975725510
0.9220402177458309
0.8068589160745477
0.7805693831968860
0.6236679488945102
0.5717951822190440
0.6861758536564924
0.9228664189529209
0.8075983466869581
0.7764570335280191
0.6213660358566659
0.5695140836722796
0.6858918673457479
0.4225543955538913
0.3078179443938355
0.2767323320744277
0.1202030821144043
0.0669454677105726
0.1837986571193861
0.4243939738202983

0.1263266652809015
0.5628307860750443
0.5295778373417631
0.5646868073461456
0.5652295526158988
0.5236234542100698
0.5546193975871905
0.3255383620637670
0.3705542503465381
0.3274889823677370
0.3243736243114783
0.3665801733223144
0.3282662546658887
0.4412296373515016
0.4681311676364809
0.4376734464050848
0.4729956929041622
0.4412083636625751
0.6726520790948330
0.6261158805544230
0.6747534047965035
0.6301574109582402
0.6734963930033131
0.9440242441484116
0.9714446188867187
0.9382976669179895
0.9363672533121618
0.9720289036315739
0.9418959534618946
0.1702903767097125
0.1299072261463773
0.1738899375646203
0.1730172438973620
0.1305240285797465
0.1737610743127198
0.0577204281930022
0.0310633793008799
0.0620498818902433
0.0629983607390822
0.0302905674096943
0.0609377871714296
0.8280438639889067
0.8725107623615402
0.8293991401280113
0.8283703176144968
0.8720591952208631
0.8272123034529697
0.4405067538425266
0.4699712821012828
0.4421657962478066
0.4368427904175857
0.4717406356581034
0.4401104318702045
0.6724724547879815

Green Chemistry

0.3222337053969251
0.3363579992630035
0.1910920195335014
0.9709735553812978
0.9707047245850156
0.1784313528859202
0.3227669924367774
0.3235883463066043
0.1898099091501377
0.9712916036128835
0.9695659564308109
0.1793050931652367
0.3224928013050787
0.8361979295048112
0.6933527285082554
0.4696688077790994
0.6958255432719642
0.8332307912496942
0.8241642699313231
0.6896588881837115
0.4644966628973948
0.6793697846993335
0.8198684640416096
0.3354202696461098
0.1871862244408266
0.9673699678702120
0.9694734557411337
0.1813973502494329
0.3242547055690030
0.3275746915766775
0.1848932982463406
0.9688828465501470
0.9695176566736906
0.1811594299286305
0.3195691362956442
0.8328331901272826
0.6896035751180712
0.4660443515456971
0.4724993531385114
0.6857661296977573
0.8284073806379282
0.8236427639726331
0.6860058472694637
0.4681376092544757
0.4702226682263980
0.6825942764294239
0.8180458206950715
0.6574599356258355
0.8004432062811744
0.0221127398390557
0.0254876625849780
0.8146837520821550
0.6721071764463213
0.6715429263838152

0.3098281867512071
0.1191549003592218
0.0705751526487234
0.1880378647291523
0.0767838438812314
0.1883181841129156
0.2199810782887782
0.3772033975549987
0.4303613788635404
0.3118686217688719
0.0770656613932349
0.1896456415969173
0.2236608555448323
0.3772742781481618
0.4292356329018033
0.3118765047011319
0.3735048715144232
0.3106154982459392
0.2008410213912755
0.0905701256087421
0.1163286154887217
0.2442238457498916
0.3743429278563475
0.3087962481881656
0.1976442692475258
0.0891005530140154
0.1177042102626399
0.2447958774480518
0.3114768244612601
0.0748584959885272
0.4159839552548011
0.4115439227843413
0.3980515848566168
0.1886660616802532
0.1917574238274221
0.1995623545663092
0.9957090580626304
0.9959912383048825
0.1264380385376001
0.1918285361678654
0.2994888598737990
0.4037305871573646
0.3827841800560463
0.2559107218167309
0.1247428271422167
0.1874368959588453
0.2992264721415269
0.4027544961964484
0.3917246295755113
0.2554853685861820
0.1843168498777076
0.4192214544498682
0.0851228683463043
0.0944256869136668

0.6267204992474096
0.6716587549514014
0.6300842369204849
0.6744285729426366
0.5575282342164930
0.5301420680777371
0.5628798826374900
0.5636318896090886
0.5250400435908115
0.5524991947160180
0.3265445822850343
0.3717827567976933
0.3272451354423443
0.3254255475700822
0.3691210151511516
0.3342146897978790
0.0573430447777085
0.0487893623486672
0.0539854360577140
0.0615483797908797
0.0538108329108450
0.0544940225229812
0.8363767050484696
0.8555870594159098
0.8410309142599277
0.8371171733493565
0.8446537542009774
0.8387756876542420
0.9477398024760025
0.9492148124386164
0.1272533098957913
0.9977848801988333
0.8681493892488926
0.1313010973780452
0.0022621572882045
0.8719988858562394
0.0496762944677289
0.8490278445772647
0.9416440447341774
0.9391780563629745
0.9453397290784183
0.9352907884143591
0.9447074315673865
0.9498838469425019
0.1584360604981916
0.1554562749966833
0.1555251043109564
0.1634477050940989
0.1567435393073622
0.1523962870925767
0.0496691319778738
0.0488939869328363
0.8710676394287116
0.0006488560986417

0.8098200348666965
0.0330170811345626
0.8186291863294577
0.6833982927514404
0.1656323163781591
0.3160326266883101
0.5351363177919499
0.5272809563369040
0.3184095885858818
0.1787333405473125
0.1730709294650778
0.3137751799701173
0.5303610838721858
0.5237409552684940
0.3141284451010378
0.1747921421484787
0.7519440425529856
0.9185788838940097
0.0195763319132857
0.9214757676491838
0.7310412512454816
0.7540212367665350
0.7680035237411752
0.9313083198837558
0.0256894903055638
0.9230793083489435
0.7337044287966829
0.7657794983000411
0.7937419310656841
0.8286178516061972
0.6011326158829582
0.5868472467599165
0.5819667508157637
0.6228452032632743
0.5940556506151540
0.5890981351540193
0.7922251669719903
0.7910420946162946
0.2601384422587439
0.4252206857904249
0.5319653980715101
0.4186089730447032
0.2274422241737021
0.2593147885985324
0.2684882316116000
0.4332436799936625
0.5302043707863576
0.4160210362048190
0.2223458615524656
0.2682328481855994
0.3223413323959461
0.3280104647586783
0.1102780166128976
0.0922447962357097



0.1033456539138091
0.3049563184941503
0.3062832123030757
0.3020755246875312
0.5026742573923612
0.5054844817915879
0.6251015617929612
0.6911151606735877
0.7998142908656241
0.9079819977110544
0.8835755595563328
0.7543440436173147
0.6242728991199793
0.6968713813470752
0.8030103379944152
0.9070035864794088
0.8826781160420183
0.7538830933161867
0.6874686464391239
0.9251068683644570
0.5745403067869629
0.5865479688355466
0.5863605760325216
0.8187129946364732
0.8082739812559248
0.8112910757416510
0.0039697853067186
0.0034430967034749
0.8658699015508303
0.8086105222007842
0.7038522926221982
0.6095103956027974
0.6116512080709646
0.7348834543503329
0.8760433766026896
0.8067129387834383
0.6922380514860872
0.5898640403394629
0.6186442645945377
0.7473789833171519
0.8047032604569175
0.5755965842659706
0.9191763603638576
0.9024174171854407
0.9051503976407953
0.6886051136215848
0.7005263366233450
0.6925126147744357
0.4967880734592470
0.4964780480421663
0.6257482859897030
0.6909844323186329
0.7989083994745926
0.9059918075561689

0.1304329128665181
0.8714865287822477
0.0005386501809720
0.1291862511349436
0.9512314270600015
0.1451666811678096
0.5580534756243291
0.5578270906088061
0.5672000197212818
0.5605935136056769
0.5464024389615237
0.5535112893588084
0.3410959085559143
0.3437891191385830
0.3451572871675547
0.3306215120811210
0.3443798314331508
0.3473059969850311
0.4500709656166734
0.4451938203024925
0.6362409050402669
0.5088592401183909
0.3675178059438042
0.6287883516132581
0.5007756228817091
0.3705538988059968
0.5441483175604389
0.3456653133681865
0.4367618990750620
0.4448113871465511
0.4360956855941333
0.4349274435386107
0.4492018983086312
0.4404983860764408
0.6529617101517026
0.6438467323166713
0.6528102440255610
0.6601366630307312
0.6555245348688183
0.6587967778911018
0.5468198166494452
0.5500387427470664
0.3726378827760521
0.5020781241799295
0.6327463836886946
0.3717324123176248
0.5008950184124400
0.6303053545377534
0.4469251322703367
0.6498342552679431
0.9489822449053712
0.9412806770712185
0.9393197955510771
0.9403621701909358

Green Chemistry

0.0812702599035176
0.1228830034575099
0.0962916278483602
0.0697767009898249
0.2956681935102463
0.2960233973140293
0.2455029022688155
0.0800894479208245
0.9761054501268914
0.0797629242741011
0.2675830971149809
0.2478177156307052
0.2357630664070392
0.0785435346605316
0.9679493660708312
0.0796740873599095
0.2681281927965121
0.2514058777178661
0.1892836674853776
0.1628629079443925
0.3832538587425838
0.4192683987526931
0.4197090189993203
0.3740108551812333
0.4079600560163856
0.4228748729698193
0.2079602374337368
0.2055632032009063
0.7501971197695936
0.5807987216158969
0.4684460072248002
0.6010469926035401
0.7895269844292503
0.7390858864535547
0.7361386222951286
0.5767045867142911
0.4571772294512534
0.5745185093193111
0.7649150930285498
0.7483429883000716
0.7065679051921899
0.6754430406478223
0.8966524932982063
0.9082659988774752
0.9230214234658837
0.8899785947759308
0.9067308977066405
0.9197337626761336
0.6990308622127651
0.7066453057819988
0.2425590371264158
0.0775628768221530
0.9716781062183368
0.0789837287995842

0.8835622392257446
0.7552645941426971
0.6259741042957788
0.6927386581330800
0.8014244301390799
0.9072895733422133
0.8832761111759684
0.7555112664003246
0.6955895795141060
0.9256395669156989
0.5853756370268118
0.5907977225738364
0.5999578689928957
0.8105965931130215
0.8092386245002414
0.8045263559712872
0.0036937719908652
0.0042037705500625
0.8725954058248796
0.8065422229886836
0.7018258799803473
0.6005283723143648
0.6155556800349762
0.7430801966064978
0.8742229537908962
0.8072119959941678
0.6986153091518269
0.5912859096373908
0.6167037485149437
0.7447123554299717
0.8050220598803727
0.5742265049764410
0.9160257400885292
0.9048744478644866
0.9010023025737122
0.6884578181173965
0.6950913943445455
0.6951290114713337
0.4976199862591282
0.4955113408493487
0.3725200197339780
0.3093374813041182
0.1984758498357270
0.0869176686548456
0.1142575606584306
0.2425703491669692
0.3747490302043602
0.3106904247071184
0.1942289169329615
0.0910857578522752
0.1185861601111717
0.2459963747084213
0.3084806191985496
0.0735290959891863

0.9457177880835757
0.9449985105650667
0.1531500045639464
0.1587765463261894
0.1551822287310126
0.1625412538740432
0.1565386592542554
0.1578255541636562
0.0507616076401897
0.0513380118018758
0.8739585750502611
0.0029030814075391
0.1324042944832103
0.8729188571792744
0.0023634772996291
0.1313082853514910
0.9486982766144695
0.1527403754979195
0.0582800535229340
0.0563899948522546
0.0577257212822578
0.0611798100363798
0.0552850386132237
0.0595571461139895
0.8450857151652971
0.8522889819198135
0.8448239202468708
0.8428887524708419
0.8444978805752890
0.8412491947594556
0.9517220296505183
0.9512153108025238
0.1265108227147722
0.9973992885694393
0.8674657097887298
0.1306097100781005
0.0012644438308268
0.8711719016135251
0.0550629536217869
0.8500546038220280
0.4389995865037328
0.4497944967188233
0.4397929428641556
0.4393940135412305
0.4445773987403387
0.4398615116812131
0.6581377021964328
0.6387744214078644
0.6509006520105267
0.6599145425058215
0.6562102844019884
0.6600892216524824
0.5484841123628859
0.5506660995117388

0.2687953113719762
0.2452505849356468
0.2369195818234956
0.0749790426666019
0.9704035032185921
0.0783459280109818
0.2686410990206086
0.2433030590520140
0.1817901564545481
0.1739443879317396
0.3894750729526515
0.4128300942888237
0.4262977778600606
0.3823761578734903
0.4010314529129499
0.4192621070200341
0.2050664897795366
0.2044749353994413
0.7406639409168669
0.5772802404861215
0.4647813904010863
0.5851759005395091
0.7767346646394445
0.7457023118021678
0.7340144780461771
0.5722213813348292
0.4703694725472816
0.5776824261765993
0.7677094221886230
0.7411568813091278
0.6960001674186537
0.6791344468407676
0.8919415503687316
0.9057710541673978
0.9216888575180778
0.8860148949295303
0.9056589628683905
0.9160562137513101
0.7026560601402747
0.7077265934353005
0.7490677956051592
0.9150181120410156
0.0134489814971782
0.9187129810069701
0.7283680705468289
0.7512088343143747
0.7605372715186378
0.9247638320308058
0.0397137903400629
0.9232665757656098
0.7329060155280310
0.7600519444121273
0.7844808893824381
0.8228807454235779
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0.4185761719150859
0.4084363704157818
0.4022991551139435
0.1859573285957242
0.1912756232608188
0.1974665348945584
0.9921208583293157
0.9977978817477002
0.1260052886198745
0.1905269015963686
0.2987014735930888
0.4007405828335109
0.3820160033534778
0.2547977168228457
0.1240527747177728
0.1948515407381423
0.3009163742350342
0.4029034657323974
0.3798690493534480
0.2528787079545095
0.1849217071368515
0.4335898626589705
0.0767966627569526
0.0967793115925245
0.0988287731527641
0.3166298349467280
0.2968001432227259
0.3038466233678269
0.5007905034491082
0.4993337705060743
0.4246628720333299
0.1882755661687009
0.2930674069468290
0.1079799951808677
0.0816630105804456
0.3127217349860239
0.2128806381040907
0.3876191582494806
0.5770192598964832
0.8112918247340076
0.7140925606063342
0.8887530173979726
0.9197161772313561
0.6861032324914436
0.7930618521698448
0.6080428564150921
0.9179678884865626
0.7726877368657495
0.6206756393970426
0.2743502198154439
0.3054835855281817
0.8662127547505780
0.4235179018527259
0.3475562544110214

0.3724807975747546
0.5022387284067817
0.6320229372001966
0.3722843271313167
0.5018438650337965
0.6315804050534416
0.4515614779360804
0.6537860606541227
0.5591690999497230
0.5606652962312638
0.5584090752466365
0.5614738712628099
0.5406678538104788
0.5525108527697423
0.3434852626646073
0.3411740850505258
0.3456414291866597
0.3324642871387196
0.3576304294100093
0.3531975910635692
0.4511615799820209
0.4470226407655127
0.6275283422284514
0.4989084959695307
0.3686318741003535
0.6301857914118411
0.5070433973276606
0.3769311447853698
0.5536648090749925
0.3398075653623726
0.7497634714825596
0.7510342569954417
0.7529186724284667
0.7486256674141594
0.2494436636762730
0.2578289617451051
0.2509735172514474
0.2497975116412452
0.2476052426291900
0.2507591363216708
0.2510311331099323
0.2487361431891074
0.7503465713775506
0.7505147777539178
0.7536788805285911
0.7526462903807339
0.6947150877094372
0.6722143802342130
0.4382959129408212
0.6724974048881888
0.1755492531734638
0.6531116296407868
0.1727185244522044
0.6589387839875464

Green Chemistry

0.5964483763689853
0.5863258681405066
0.5743109287715026
0.6101183840524057
0.5978074474700489
0.5840508906657089
0.7896985069933569
0.7901854646757389
0.2585803040137964
0.4251143585346881
0.5310609817250519
0.4141893206531343
0.2263999605851262
0.2590092366101171
0.2645185648898730
0.4223827422072492
0.5310144292631450
0.4121902107810004
0.2244706889636141
0.2495300309057704
0.3208576214363593
0.3380996544863284
0.1099934136959280
0.0909597303434946
0.0773681871139450
0.1317394128775843
0.0863712225048684
0.0744656897695174
0.2888146497239777
0.2817212437918847
0.6440564012070660
0.6517020735834369
0.0504200391734377
0.0609916892381411
0.1459494262513014
0.1507947165516035
0.5593982329936460
0.5579287052182617
0.3490195320195709
0.3490690274118990
0.9437922954971500
0.9351576334991624
0.8479233879740944
0.8497462737505821
0.4478857574925465
0.4427106831145919
0.3863680944942913
0.4702366775019410
0.4629141950392054
0.0256447843599564
0.1739488623159424
0.3750642641380925
0.1749584419618827
0.1642451686497354

0.6519666052507274
0.9257833417940831
0.0115404552639697
0.9763146855345268
0.9573883974407721
0.0144872216634393
0.8969387562867274
0.9700528944586378
0.9683356418483575

0.4189534217508351
0.5893110272197646
0.5947893022855314
0.5788719053191606
0.7062031340410109
0.6968368755532471
0.7363222839906584
0.6061494963934293
0.6791969486155485

DEE on BAS (T2)

0.4238472919612035
0.3097836047869222
0.2796695508001217
0.1229392526087582
0.0695016356019719
0.1859126739087000
0.4229687548269925
0.3093899280696085
0.2758298214279210
0.1203441000780494
0.0694422684393163
0.1875245280259230
0.0775947960683523
0.1893389835906691
0.2206656907602542
0.3775562549128068
0.4273011718653285
0.3115206337303590
0.0782648803459336
0.1892428732643798
0.2217941429508849
0.3756050207103170
0.4314063577353849
0.5743388836035541
0.6907100262261098
0.7215566886574917
0.8787683578262829
0.9303036223747106
0.8156552783815386
0.5735811572857273
0.6923438030338862
0.7254540167225629
0.8791099744679139
0.9294367247756627
0.8154458416227693
0.9199267507879906
0.8039311163716282
0.7822251477732555
0.5706339439435210
0.6848183744715898
0.9246446359849388
0.8082049499940693

0.0590070172032442
0.0271365498140934
0.0594458265206319
0.0609517238527006
0.0282564080855529
0.0598037298147888
0.8263158980597782
0.8697255885474240
0.8282072938211024
0.8241803845502721
0.8700834396154056
0.8276443030715177
0.9404100901613633
0.9709773769959458
0.9396975207145585
0.9367429657997287
0.9689964232799890
0.9419153696129852
0.1718016833209472
0.1294477403225378
0.1733471004083105
0.1736805122227803
0.1263007241715631
0.5623611066353635
0.5289080256909841
0.5643312267887489
0.5646941426724003
0.5235416654095216
0.5569033085478370
0.3253219332356096
0.3699504678475807
0.3269970525325800
0.3243005230442490
0.3663200231121100
0.3281044187823726
0.4401164198329447
0.4668983904439576
0.4400886261626720
0.4733168016951405
0.4405694227162031
0.6722328999596555
0.6238219969589346

0.6233105852072303
0.5141637696847166
0.5239060711878395
0.4085775795598928
0.5262245184724382
0.4282013851716701
0.4029419311405774
0.4769934250429679
0.4588005205134813

0.6625865390096720
0.8074309407663980
0.0290584538365075
0.0303815346359686
0.8194047800752602
0.6767370965761902
0.6774379175284152
0.8166608091700539
0.0339215542464737
0.0310902889402300
0.8205794351935157
0.6862286460235479
0.1675544575808787
0.3169300580584606
0.5358676619925093
0.5321612268560485
0.3187033451941344
0.1768272374965584
0.1761618192893537
0.3225524195770606
0.5367142525029504
0.5284970468233486
0.3230339033486033
0.3386080814142970
0.1934814382040831
0.9727948394303583
0.9724462878665392
0.1820281453403806
0.3262487974254479
0.3267895559198443
0.1932521954361119
0.9739238837732926
0.9728126168342377
0.1830603934922918
0.3270477545646549
0.8387733267642311
0.6978280063178421
0.4722938550990690
0.6976812269392073
0.8359725098464715
0.8265221621744744
0.6938192627125117



0.6194509646397269
0.5703798316837626
0.6860023067670638
0.5768135258647850
0.6924856274322129
0.7199727582232743
0.8772607517790636
0.9292679345284600
0.8133210040254463
0.5783658106250915
0.6942505389524847
0.7246101830939856
0.8787708480277778
0.9298379722266955
0.8144461091059340
0.9218133498748018
0.8062700161713582
0.7807400822621853
0.6237658128237703
0.5720154681485113
0.6859538883338379
0.9227706830249184
0.8072652026388517
0.7748734215130318
0.6212261866769718
0.5689490394380196
0.6857116635579606
0.4228611699330470
0.3079345204221247
0.2774991549777503
0.1208724287494464
0.0669671400786904
0.1838347243006161
0.4242152861851788
0.3095522749500251
0.1187774341767637
0.0704741933468685
0.1880186099915007
0.0770858890812867
0.1882093608630580
0.2202501884568176
0.3775467575246944
0.4311615624629023
0.3124194814908443
0.0773109034562603
0.1897497520574448
0.2236150598424437
0.3770897019904753
0.4297398570162053
0.3123484004211860
0.3736373612156499
0.3103392638221263
0.2007633193263226
0.0911717629386430

0.6741747006503723
0.6305386751940566
0.6728741037671502
0.9433936083331516
0.9709802367768331
0.9382439744006962
0.9365553364059669
0.9711751373820973
0.9393706125191534
0.1696617594667978
0.1295055598487080
0.1736056261012874
0.1726175375436733
0.1298525385475358
0.1741355299227589
0.0581869971996604
0.0311786018497859
0.0603090335436483
0.0621094587895983
0.0298444818750112
0.0615618340868384
0.8275826887453621
0.8734897565936605
0.8304442939176789
0.8286595277272288
0.8714345348338451
0.8263016552902408
0.4404349349724949
0.4700357676627920
0.4422484640133334
0.4366360453686819
0.4715228514277257
0.4402070677885661
0.6725454649599280
0.6266409957277014
0.6714364284684670
0.6298801183744742
0.6745224879538216
0.5570720463341813
0.5295989869784907
0.5630841793303750
0.5637190296076383
0.5254411845193915
0.5521540012486046
0.3262111510208946
0.3716371045924073
0.3270925235479318
0.3253528160823059
0.3691921998053934
0.3346556395841825
0.0580548145248827
0.0494440322402826
0.0525132674083550
0.0610133683215743

Green Chemistry

0.4669559848494393
0.6809425332671805
0.8219506373251646
0.3361490693261200
0.1883898120981404
0.9677022506040944
0.9701244510411761
0.1836811340567973
0.3255200044435156
0.3293590954494737
0.1886800787944770
0.9715955129620153
0.9717115650955753
0.1842090714854686
0.3242725896031285
0.8336707086390944
0.6925968699765314
0.4671078999311100
0.4737583020859368
0.6874540501633429
0.8296538437367827
0.8252138679214441
0.6897362735406344
0.4738092838736528
0.4717892338963519
0.6839291926550759
0.8193273218961922
0.6577459979176840
0.8006355037194375
0.0228323282935737
0.0257791483964080
0.8151471367938019
0.6724796485901559
0.6727479582068595
0.8106518488550569
0.0334627361440567
0.8188434291075805
0.6842184286488009
0.1659570701652682
0.3171810747989826
0.5357821443347067
0.5279383943233210
0.3192456540786282
0.1800272611198710
0.1728005149001106
0.3145027394715654
0.5308868133507575
0.5242652805852762
0.3152128486014706
0.1759100310738216
0.7539352254726841
0.9202591604279434
0.0224303665817861
0.9222502695447505

0.1163463291528739
0.2443010320436128
0.3736585602378886
0.3080115456708206
0.1973956199242787
0.0896952309847846
0.1173555615511706
0.2442224176693345
0.3125013483995849
0.0736192045651880
0.4157818487409663
0.4107700733093860
0.3982772127570830
0.1891833225862702
0.1919975907893357
0.1993138703358399
0.9955735214485093
0.9959755567906400
0.1260794812197075
0.1915481760969233
0.2994286218086168
0.4042241756310789
0.3825181471173051
0.2554309954882744
0.1249813218684978
0.1867101666767090
0.2991054591080311
0.4029014327128967
0.3915512779623562
0.2556095606898437
0.1835479699270264
0.4194042844955580
0.0844853657617958
0.0932816997124411
0.1034988884940198
0.3047814456722209
0.3072586359828155
0.3008694311150650
0.5027112564570853
0.5054012841229141
0.6270056340004533
0.6921615211281246
0.8001604430441042
0.9073495783944812
0.8849279689282969
0.7567468228717076
0.6255851004821740
0.6981628781541378
0.8025597755058430
0.9045067174657389
0.8844515632526306
0.7552819790551993
0.6903823654002050
0.9230373866229462

0.0536350314278155
0.0540543461520781
0.8358991562778333
0.8553281508286434
0.8405001895549540
0.8376154715370008
0.8450943452713083
0.8401348582898215
0.9479917172752067
0.9491586691841950
0.1274434043187717
0.9981240765016126
0.8684028579180513
0.1313065798275308
0.0023538039902047
0.8719368150329836
0.0501723059549026
0.8479852217676036
0.9416250055980031
0.9395298199715116
0.9450525989117640
0.9358486857710435
0.9440390302928534
0.9502812875091466
0.1590229462762185
0.1554930328952286
0.1552370157611249
0.1630723532529261
0.1569203175271492
0.1523050780121830
0.0498618206552830
0.0488576658765770
0.8706287794012521
0.0002972644594902
0.1299475142168079
0.8712957760864499
0.0003884731405397
0.1291470627271099
0.9510329154637086
0.1455815147274963
0.5566699099067480
0.5573719871016929
0.5685916594760539
0.5592304870860134
0.5495063017372630
0.5530545173565093
0.3417660515627198
0.3425194494245913
0.3444491946562824
0.3314293120103806
0.3417958936552078
0.3459924373044150
0.4494097699423255
0.4450874876865162

0.7318604701686207
0.7554778824180776
0.7691860992751848
0.9324574818630611
0.0281908163689102
0.9238954677839706
0.7340300697428871
0.7663419619283933
0.7961260002728062
0.8289896829755908
0.6025476418277154
0.5886571365154348
0.5836244551449039
0.6246441221366001
0.5949787670660623
0.5892137097001138
0.7935336259580668
0.7926591431762612
0.2608626600913686
0.4260209020621708
0.5324622365992054
0.4205432574954369
0.2295953281052186
0.2597064729816932
0.2689875169009717
0.4348832318418797
0.5303298243933593
0.4171259673668416
0.2233833000286020
0.2708826501373258
0.3230357771162521
0.3281474090063779
0.1113251912596426
0.0931747509740349
0.0822224117829386
0.1239377855232971
0.0975747954068685
0.0721894432717638
0.2964059900247607
0.2968245485533224
0.2488428070135844
0.0824535259716226
0.9772513933686462
0.0822574007369300
0.2712100175994298
0.2485871386174802
0.2396994487402780
0.0823860922586455
0.9676458581106765
0.0839005291503469
0.2728477476325196
0.2548918448233374
0.1914258786489182
0.1699279708971171
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0.5759411574527827
0.5860903501727514
0.5878066789049570
0.8173503615520362
0.8091773985947888
0.8130881701999398
0.0044041764860793
0.0039749190483321
0.8651645800109561
0.8082550605607973
0.7048649843490872
0.6119253249977145
0.6111589116767641
0.7339688008724012
0.8750877787262635
0.8070706798380451
0.6930794475451898
0.5896403144545561
0.6180502646233954
0.7467105109438471
0.8047436948328066
0.5751471554105971
0.9201393700127269
0.9019838703115186
0.9068766413933185
0.6870043672742533
0.7018824346168833
0.6916504682208539
0.4973661818219188
0.4961868015249996
0.6257531411350964
0.6905225980192849
0.7986255031341023
0.9058003687276223
0.8830531708687788
0.7551983455602437
0.6262506695200376
0.6943139812842375
0.8015000190656251
0.9070902147265140
0.8833216104155334
0.7553760202012357
0.6985546406043310
0.9241119153627504
0.5849921555029532
0.5909617055972547
0.5990280488362151
0.8091018498225858
0.8084569470796322
0.8061930329746130
0.0030660770313758
0.0043157413834919
0.8724205698309161
0.8061509060159748

0.6356904098890016
0.5077912988316933
0.3664951164660160
0.6323954692890952
0.5046831702918284
0.3735909500389814
0.5434615314317101
0.3463686107784484
0.4337442410647742
0.4459685219790951
0.4379505929376022
0.4359187294325639
0.4500448415020190
0.4384709323251581
0.6521005011887615
0.6379132115812394
0.6498735005506476
0.6607040783397732
0.6557170456417701
0.6575906239180622
0.5450117065021425
0.5503407302509978
0.3722736011313217
0.5013399787337535
0.6322683536341180
0.3715780544947291
0.5001580278707454
0.6296205450262211
0.4462834043126059
0.6500863640712298
0.9493282536805669
0.9422688500568003
0.9384205861588332
0.9410091193480644
0.9423892171799397
0.9417962542333042
0.1515980943978897
0.1581099673624495
0.1553836754756277
0.1604294008226963
0.1580292773206494
0.1590674442398166
0.0503233184743346
0.0505474109992354
0.8729196662460380
0.0019094922204627
0.1314778254524975
0.8707418528761115
0.0009744519861027
0.1298241521167705
0.9477129381847108
0.1511460323045225
0.0594973099115059
0.0523507146466064

Green Chemistry

0.3854867257744693
0.4213555388825314
0.4238441481431672
0.3739911052506354
0.4134052958703587
0.4244362434904551
0.2085125472334497
0.2052751605056050
0.7538936242479664
0.5842381300689403
0.4687781880636211
0.6041606106867452
0.7926629185864941
0.7411267974681934
0.7407413257814091
0.5800855416067193
0.4614890969043271
0.5764097575592951
0.7671855461141454
0.7503345053086166
0.7164319775869690
0.6771032394615187
0.9011171953730370
0.9100633920007694
0.9264046887225430
0.8942017340217658
0.9087495817531630
0.9220829501865819
0.6987167099646030
0.7082461629693448
0.2431690916258994
0.0778111777005520
0.9729658217324247
0.0797858902358219
0.2697710729391435
0.2450583781816724
0.2392290766297849
0.0786123843931430
0.9712116742816951
0.0803797411828638
0.2708141243385848
0.2486463811938981
0.1859689852354391
0.1800603166626607
0.3891391030516616
0.4142309783317693
0.4283335224988284
0.3840082569740232
0.4003478531084029
0.4224903600314160
0.2063586891671088
0.2058918399141023
0.7414483369978152
0.5783530714653481

0.7019284205601160
0.6013651010455882
0.6152261683728821
0.7427097977504862
0.8740129854943607
0.8068569785622046
0.6974207324985524
0.5881491499668227
0.6168325091611656
0.7448620135792445
0.8038228774403703
0.5747986331551526
0.9162411793344152
0.9040290213906572
0.9012404354215977
0.6876834763224285
0.6957239916815863
0.6943865843753038
0.4977429720722785
0.4949521677859425
0.3728496670019404
0.3095312633825654
0.1991823926337799
0.0878618945143058
0.1141558417948738
0.2427549386659525
0.3743398023285241
0.3102039128791481
0.1937744151552529
0.0909306426039452
0.1185873443006852
0.2456785364218295
0.3082933081046436
0.0731438500569057
0.4184952874530209
0.4088678677062390
0.4023039723502166
0.1858211921258901
0.1915430008568644
0.1983756189347601
0.9919189295418278
0.9977025751029662
0.1266943507605443
0.1907117008705994
0.2990131804417456
0.4018615045780042
0.3828959054910094
0.2554384732368481
0.1252057307528934
0.1950011217343172
0.3007924986321538
0.4026894513965022
0.3812407957764345
0.2540880436634114

0.0577728573597322
0.0599818710102103
0.0559691113116054
0.0621088618633154
0.8449970481690722
0.8583260014479275
0.8491997247490889
0.8427456581968218
0.8425646012609248
0.8397715879756963
0.9522692320822981
0.9506837134499738
0.1267478523298740
0.9976680001924321
0.8674178183049377
0.1303057900246515
0.0010387848323714
0.8710023947863751
0.0548232714532044
0.8501339734419825
0.4391159248194229
0.4500470223304983
0.4400854402557493
0.4392363193504058
0.4445480545096241
0.4395276766433350
0.6583891143936005
0.6379328617288570
0.6510080167682220
0.6596117373687810
0.6558649224818118
0.6603339773703867
0.5485038629486050
0.5504359089580853
0.3724619757314798
0.5022749297470784
0.6320526514359628
0.3725389477467566
0.5022444544785454
0.6319698819595029
0.4509659557562233
0.6538109117923999
0.5591322647153684
0.5607571694110245
0.5581621506365586
0.5619251327870163
0.5416958720506280
0.5500849242871412
0.3421325798807419
0.3401281263697711
0.3456636041588877
0.3323702740575712
0.3567064174135864
0.3556529261776625

0.4648642893731487
0.5867793337563840
0.7783781267264146
0.7466093999808446
0.7360759992903730
0.5744982195973422
0.4751614180855636
0.5776204516790893
0.7673124373793740
0.7429598932974778
0.7067777242282697
0.6824720140320201
0.8933828482355534
0.9061043210075018
0.9234125442549997
0.8895782653111831
0.9050861279146826
0.9169898291395793
0.7031402373902497
0.7107600271385808
0.7494952372775603
0.9153377708496686
0.0148729531655488
0.9188695424113862
0.7284872111166910
0.7515038314648629
0.7614939993491180
0.9257642438316254
0.0410495965944099
0.9236898010490269
0.7333118661563390
0.7615024112327878
0.7841086757521900
0.8232681535886657
0.5966880269795755
0.5867841978579599
0.5754360293943096
0.6099806630913606
0.5988591904831349
0.5847560627906170
0.7916785142970517
0.7911472276787257
0.2583344692717018
0.4257736567303199
0.5308255232861967
0.4151494219898910
0.2273799723948700
0.2604107817524136
0.2635609344306804
0.4225307944793186
0.5313436405560359
0.4126838952161356
0.2246109200149375
0.2508853485363411



0.1828709609662150
0.4333379818174646
0.0761385863856845
0.0970343873396051
0.0995510970809446
0.3158110394253419
0.2981741333184846
0.3046737583224495
0.5020655860992205
0.5006091741035941
0.4245932928309822
0.1882129427127877
0.2930157782052742
0.1066747520559377
0.0802807316764972
0.3116771719944724
0.2130342475779829
0.3873437282249326
0.5779420639740585
0.8117686749344791
0.7131404721757237
0.8895264740841066
0.9193198107406055
0.6862721955110034
0.7875150340344528
0.6113830623455967
0.8740514441857452
0.7731701877197522
0.6215681529275447
0.2740267859841516
0.3051301119348585
0.8445039061311205
0.4231710481579916
0.3451793054053195
0.6554426440188178
0.7500629277976931
0.7582746795187775
0.7696460975790311
0.8587601467847963
0.8773544870539880
0.9328862742834009
0.0132141714638823
0.9573164767708171
0.9512639273685892
0.9705475594003456
0.7777115745906064
0.8494188642377423
0.9621407032605359
0.9430340890486870

TS betwween DEE and ETY on BAS (T2)

0.4507498730681457
0.4472606722785443
0.6272627005550958
0.4985230349950480
0.3681959003314372
0.6299275616693940
0.5068178713676101
0.3768005543100601
0.5532704832809379
0.3405509507127637
0.7498222984414298
0.7512568269964477
0.7524404489159573
0.7483889614922346
0.2489378314295125
0.2580365135716148
0.2509081574372839
0.2497191137152136
0.2471024520525837
0.2508818959257765
0.2506129677528203
0.2486045802418888
0.7499805169096251
0.7498453915137471
0.7539742036179843
0.7523560756348375
0.7193729411879148
0.6714795577570166
0.4381107990484164
0.6720546773852584
0.1756491071086406
0.6686198390799064
0.1735232299304411
0.6596121972318469
0.4234454383027277
0.7065227539198871
0.7451217715152819
0.7913778932824547
0.6816014638847588
0.7668258359192598
0.7543809622426041
0.7374000933915095
0.6720716837040531
0.7833947779833303
0.6996224285110960
0.7435097087546235
0.7272965971306726
0.7232412481840196
0.7324597324666580

Green Chemistry

0.3233922629302131
0.3382464675447176
0.1105274404804765
0.0912799915145464
0.0772182548328425
0.1333195427907689
0.0872409632957808
0.0749228678047569
0.2899002158271777
0.2850366146694611
0.6450319912458929
0.6530725345962037
0.0514569213320268
0.0615240060258035
0.1458327694622555
0.1534037537603959
0.5607424792418313
0.5583994318303805
0.3505719537882951
0.3564913027298212
0.9466085730708240
0.9395123752573881
0.8505851081462773
0.8527193587424146
0.4616785742708320
0.4441123535539623
0.2805236035821141
0.4773293776854153
0.4658705173844856
0.0263593636590562
0.1762991858024322
0.3329492520245345
0.1762434529372917
0.1672180033489538
0.6272394890529095
0.2266680047067284
0.1113831207216827
0.2200876205610826
0.1412533134321191
0.1467854503389535
0.4460207802655181
0.4060093620237775
0.4210930799777162
0.2686111001909104
0.2433272816450616
0.1858420598657604
0.1818229995501952
0.3976818974347445
0.2921438519640696

0.4237612003502892 0.0591989415327623 0.6634077032694897
0.3103053292048607 0.0272900650412071 0.8093355343907024

0.2795065532532074
0.1229345047231358
0.0693625873340973
0.1860537708898890
0.4226642768429471
0.3095811645859100
0.2750408269808374
0.1195998773079446
0.0689330162132547
0.1873036841281643
0.0776346068646545
0.1889571647904382
0.2201630596766584
0.3771331533121908
0.4263387621111970
0.3108726069899554
0.0783337786244998
0.1888288947268520
0.2215600172679088
0.3752724790430832
0.4305377843243200
0.5747442429590720
0.6879786044045315
0.7217468205822758
0.8789680939096378
0.9313879895892506
0.8141935671315602
0.5728383587877348
0.6903548750330183
0.7265191481680273
0.8801431546389229
0.9306361587257769
0.8148072009543110
0.9200519231137073
0.8041462326410934
0.7822785300011684
0.5708614399851557
0.6858859802297294
0.9236968100801300
0.8081725198157417
0.6176257805848241
0.5686435681663067
0.6864658083966296
0.5762013491405912
0.6913786533534384
0.7199166277794354
0.8771279523189074
0.9296752287319183
0.8129957552900151
0.5773657171320555
0.6929394659318082
0.7249137949476323
0.8787834656323448
0.9302726868841525

0.0593194046243352
0.0607262021578194
0.0279553466030752
0.0598816952880563
0.8259892967060269
0.8697321025141727
0.8274381287164724
0.8233642376703804
0.8698138349800953
0.8280816603191385
0.9400357375971330
0.9711077017984364
0.9402203578812058
0.9367618645250141
0.9685347274499607
0.9414711278791689
0.1717757268316647
0.1296453963288893
0.1729739011176896
0.1735240994049291
0.1256369877753049
0.5616814117784699
0.5264375542288453
0.5636704703337034
0.5645024331459867
0.5224907115894838
0.5528507331723763
0.3239821928510609
0.3681101609056256
0.3264007539332699
0.3238076211748046
0.3656155915608656
0.3278372759790582
0.4407005834972829
0.4673807819604712
0.4382496108898572
0.4735391451181394
0.4401608868669318
0.6719257214493243
0.6251461497788514
0.6749144274695769
0.6309306196275012
0.6730370416100236
0.9434828058966700
0.9717542003833052
0.9380628691920475
0.9359585210331431
0.9716257111905150
0.9401631769435390
0.1688191966530643
0.1301592617565057
0.1730520813387340
0.1720311225431467
0.1301442463824013

0.0302942268143509
0.0316526816852689
0.8214019548237564
0.6790475204841593
0.6781375837056511
0.8183804131364226
0.0351687686785771
0.0323225106686059
0.8223691545466730
0.6878294964513770
0.1684751001231287
0.3178966771943106
0.5372610029752515
0.5334079540396071
0.3195177102138432
0.1778106011159178
0.1778946786687436
0.3244861341486628
0.5386775848331218
0.5289647194958363
0.3235434473812535
0.3391856643150703
0.1900816297776745
0.9719094745865645
0.9740190387266062
0.1818157649455471
0.3212274713414409
0.3267163677658238
0.1910103856584484
0.9727133756271986
0.9714461791695460
0.1814574473162182
0.3237686523128441
0.8385464524214986
0.6950622637640018
0.4714184453362885
0.6986811828456185
0.8341604821931049
0.8268530911372233
0.6898154019581463
0.4703247574274450
0.6838382082096435
0.8207857457057109
0.3364775676234852
0.1881937099737463
0.9684983782379794
0.9705004453546640
0.1832141617421991
0.3240815933970194
0.3302643775842125
0.1873924298175346
0.9714393873067614
0.9718148822631059
0.1839499535501814
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0.8135976546009043
0.9214730248040037
0.8066453959100341
0.7802654043326736
0.6234382712021382
0.5716880996319562
0.6867060174826793
0.9222547216926732
0.8074852279431393
0.7763986229710991
0.6208751190736926
0.5690905588022473
0.6862027502859266
0.4232212729220304
0.3081643818211308
0.2773404931684164
0.1206995182036432
0.0671036604393600
0.1839752388286769
0.4232583545516777
0.3084196255129911
0.1181199988873030
0.0700135379168425
0.1873438259116304
0.0772798060292078
0.1879352177043275
0.2203394417398364
0.3775889296677494
0.4309222395795343
0.3122000340948200
0.0778254327687673
0.1898664765392485
0.2238843746095589
0.3771906176480735
0.4294954347329619
0.3121898118637905
0.3738215363465179
0.3111720457398211
0.2006878059726631
0.0902647654536553
0.1166094692786311
0.2445522391676907
0.3737344628765520
0.3080727677392960
0.1967527557451942
0.0881749646753156
0.1171624587881701
0.2441526298744034
0.3136451652676146
0.0734821662352738
0.4155728388358123
0.4108355888691158
0.3977789931896464
0.1894188790738566

0.1743722666563381
0.0571084397129871
0.0304083804525484
0.0605839887045527
0.0616037495447697
0.0299996713105422
0.0608564551322926
0.8273691752128475
0.8715945307909865
0.8274652369951695
0.8280716083016294
0.8715901840101393
0.8264530034566613
0.4402824156823276
0.4698970721869050
0.4420807617854381
0.4364158650086046
0.4715718069289335
0.4400795691272398
0.6724688087382277
0.6265972847551033
0.6708565870356171
0.6299475223810183
0.6747431663964241
0.5568456822020851
0.5289691779205901
0.5633713500336550
0.5636347575868665
0.5250934420064737
0.5509884599713892
0.3258520633663345
0.3716053759818227
0.3267901187716280
0.3251983626559330
0.3690525384297523
0.3353343450309343
0.0582869090124497
0.0501010657067111
0.0523155051171579
0.0614755398475041
0.0530972247142848
0.0536254329102270
0.8358007778965494
0.8542526039566875
0.8398972568114513
0.8363145783702350
0.8452959130277355
0.8413538565310220
0.9480272252085870
0.9488889240807410
0.1273509438388905
0.9978965253857858
0.8682922743882940
0.1317214723447011

Green Chemistry

0.3211701014866138
0.8330510545372302
0.6892767884677905
0.4658780296053798
0.4744562851928453
0.6888193240261926
0.8291191489421836
0.8250793674394423
0.6858759747656007
0.4679507003304318
0.4716933533574865
0.6850437498949908
0.8193403850449124
0.6579457722567152
0.8009611123830283
0.0228317972639278
0.0267095574270134
0.8158050523914617
0.6731514220472216
0.6749552653258115
0.8127102409737343
0.0344244404353620
0.8194073416595163
0.6856158778928181
0.1675388978000285
0.3192332481314242
0.5373429887325551
0.5289891442015023
0.3204565967346332
0.1813489870497561
0.1732581354983521
0.3156020619590728
0.5317106484124285
0.5247937841107948
0.3157707922743102
0.1766499009857468
0.7549494738667168
0.9219455721135126
0.0221620507516741
0.9240645299890053
0.7342030323853374
0.7574652640025890
0.7703351781695528
0.9339464406549685
0.0279485311364415
0.9253484476545224
0.7358983410537109
0.7676120856840165
0.7991079328073718
0.8323698450576921
0.6028818770681389
0.5900428817667894
0.5847070765666967
0.6278283581751536
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0.1919925286521271
0.1985425673194093
0.9955353746651706
0.9953990139033122
0.1258700366617288
0.1911721388749505
0.2990374599077168
0.4036336542113525
0.3821092500519259
0.2552323229501028
0.1248426330371303
0.1858938621143320
0.2988238223166745
0.4024829172132203
0.3908277132871278
0.2552523538319983
0.1831409309599554
0.4175496564676222
0.0844205699546450
0.0935921168806825
0.1039804976468829
0.3036956142972856
0.3068545732686085
0.3000949984450301
0.5019747248049881
0.5049716358102514
0.6266317555954860
0.6893925465925967
0.8002169551886760
0.9090067749345888
0.8845465726565641
0.7561943627999448
0.6252146724818257
0.6967309913493632
0.8035530361539137
0.9089816689605159
0.8836335778395342
0.7546980856461433
0.6835479111286406
0.9237318592678074
0.5779074414245108
0.5875517048905633
0.5878880660210570
0.8131683940791712
0.8067492818589269
0.8138450129516173
0.0049607001014986
0.0050464085814195
0.8652271084067684
0.8095445338279031
0.7049332522973868
0.6120950274629589
0.6117472464579162
0.7341522446486437

0.0031351492033969
0.8726452608687844
0.0496791701870875
0.8483093866012413
0.9414920668979654
0.9404098762947083
0.9453374032068997
0.9355415953007404
0.9430467112314110
0.9501595262401947
0.1601742992522439
0.1541369104043566
0.1548499250744145
0.1628709241249387
0.1571171852029776
0.1532951519184368
0.0501300841197394
0.0483169064223304
0.8703495540635147
-0.0002532586015832
0.1293608173107803
0.8707998330604697
-0.0000865203988892
0.1290198479718187
0.9508644095687053
0.1432935272574859
0.5570706505697466
0.5560723123078113
0.5674711090874911
0.5593845615326662
0.5454370334213234
0.5458076824211958
0.3373505304393797
0.3411533464163884
0.3445571480499811
0.3308527551493390
0.3399357693752189
0.3476041929371850
0.4472234230486589
0.4441313744711993
0.6345815472938541
0.5069303077135227
0.3656719182526674
0.6314232760643416
0.5040894219181594
0.3728292000845921
0.5425421831061675
0.3471178745131051
0.4362182929510628
0.4439291009548652
0.4341777597550434
0.4370544363669436
0.4494956407506080
0.4389196411323320

0.5962089222474498
0.5909097621277042
0.7940898274195508
0.7932142899585086
0.2620206495888225
0.4274237603939181
0.5340942681309874
0.4216102923684806
0.2301688121963485
0.2612187046717975
0.2714014347141225
0.4376313991461770
0.5311618312320291
0.4175389786511347
0.2244062068014492
0.2736763315118680
0.3224932700546747
0.3285929882380143
0.1123664330196417
0.0938778288224346
0.0849640521833548
0.1251145365357800
0.0985772475883007
0.0744278842021742
0.2975516978278427
0.2973932701673112
0.2481712022067812
0.0796980940055111
0.9812238485976853
0.0827920958091947
0.2707012535953681
0.2428526761281797
0.2388611034001175
0.0799863454922914
0.9704290266524410
0.0805260693250775
0.2682162127404278
0.2522579499637621
0.1878020971847325
0.1679690179438723
0.3869062865499453
0.4211516655055598
0.4228995356796236
0.3613410523335978
0.4126259117387274
0.4216649804900597
0.2108994161582592
0.2074115641515899
0.7535504423849951
0.5826201328298195
0.4708738500527963
0.6043900819031609
0.7929228573232437
0.7383082143322041



0.8744305865545944
0.8091825459114562
0.6927740465569093
0.5851681600032264
0.6175110339802586
0.7458292256705848
0.8036438917993142
0.5751949047119204
0.9197180555372348
0.9020006846374254
0.9053978839196873
0.6892643899327024
0.7036960992792255
0.6928583397342143
0.4977134667979922
0.4945881824439631
0.6247847343644977
0.6892870638186613
0.7985059198268886
0.9068701362289940
0.8824951020452502
0.7543211512336828
0.6257521772409158
0.6917609260195311
0.8016186336357408
0.9088983508481012
0.8830158796945253
0.7550391050962901
0.6973760863805371
0.9240714298816394
0.5857899450422966
0.5902721737796639
0.5986262397374666
0.8088956905896743
0.8080155045463790
0.8048790731675308
0.0031229084158311
0.0044681600010776
0.8726264770383586
0.8063028379889753
0.7015091030823440
0.6018242893435320
0.6155247616196935
0.7431858662055625
0.8739405906263904
0.8071679065370307
0.6984203109775138
0.5909582487857918
0.6168156529825054
0.7446920031184073
0.8041560581979429
0.5730396500690446
0.9148430059243792
0.9033666395214532

0.6516814056106529
0.6421414352190609
0.6552046199435212
0.6605817388469511
0.6575956901739848
0.6574765339385117
0.5458870370293915
0.5508923038045509
0.3716406313141821
0.5012243936424099
0.6323167356854047
0.3709263554980051
0.4999342606129858
0.6293041141466629
0.4461787309401117
0.6495146877477184
0.9498170037589596
0.9426508011817700
0.9380628610322843
0.9413395213857866
0.9437949900070410
0.9430446454557743
0.1522944588110512
0.1580211097848049
0.1542137419462265
0.1609040085116359
0.1588712659064200
0.1600363373983137
0.0509663885039632
0.0509747338769421
0.8730588446572016
0.0015285910247105
0.1308919979054343
0.8705196059563752
-0.0003771205778143
0.1292291135170211
0.9482552026301863
0.1509502073677987
0.0573941298735109
0.0558761423382277
0.0572231342817029
0.0587626975956088
0.0559372416203527
0.0595191816721702
0.8452599113834436
0.8498117980280181
0.8428842815850741
0.8453005686708966
0.8423836683487876
0.8408280633307151
0.9510091811445818
0.9507994168394015
0.1256574737642651
0.9964164259174522

Green Chemistry

0.7407921224912941
0.5763732644235622
0.4690703557929115
0.5776214544198579
0.7676542636335173
0.7469244761539068
0.7080280554634829
0.6807655431581405
0.8978307244400052
0.9111842884354919
0.9269388852064453
0.8915991405094424
0.9062130217320048
0.9205025530856809
0.6989352592956132
0.7134549713381402
0.2431078771896267
0.0778757120379290
0.9755734376219657
0.0791559033628285
0.2686888267249285
0.2446637978520364
0.2400470178369427
0.0768384444176830
0.9751965029113030
0.0795473289567050
0.2692740682695017
0.2444649313232150
0.1860115986347871
0.1796138750437207
0.3890219183935962
0.4150502281730757
0.4291824277943324
0.3800529227294066
0.4024970711052092
0.4181887402470421
0.2071973691265268
0.2078346936669735
0.7400454023988494
0.5771121605830793
0.4644119134357992
0.5877058183206713
0.7791090444730862
0.7456826191257135
0.7354049221853189
0.5723661511900709
0.4716287006042834
0.5784924123913282
0.7685544429840848
0.7421711587047586
0.6941741674707574
0.6858864554394880
0.8926224557169610
0.9048324103504287
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0.9000666041015111
0.6894139024049074
0.6962705262185446
0.6947306867569636
0.4978273342588865
0.4953189850268936
0.3732227980038584
0.3096597229894488
0.1990854643386403
0.0872746132921156
0.1145629223189373
0.2432237734701952
0.3722772187953708
0.3099847610346788
0.1930005751601181
0.0907837608836228
0.1173752344773116
0.2438956371818035
0.3084099354058488
0.0733330644567903
0.4189748052199818
0.4093733728557810
0.4026049114104173
0.1858137794416017
0.1915163468176099
0.1987682852682326
0.9920224099851271
0.9968758076749467
0.1277427932799658
0.1910499860334315
0.2991278704350727
0.4014855776426789
0.3831186110402836
0.2562620014197864
0.1266216127310665
0.1959111636094024
0.3010058701262929
0.4024416674332799
0.3814992591695195
0.2548772475873739
0.1801966975163245
0.4330192134800590
0.0753366741860613
0.0969629620233714
0.0997600879554385
0.3141598277951246
0.2978081625756596
0.3048087194943141
0.5019997625812119
0.5003192876410332
0.4241990255330874
0.1887770816375869
0.2921314549567527
0.1064304766214467

0.8666165311929389
0.1299484193319454
0.0006408509682077
0.8707248646376606
0.0560522889588551
0.8489099673490541
0.4393917448988807
0.4495619022916693
0.4397308538395061
0.4396507617349444
0.4439235450304940
0.4392742635717654
0.6595409246069115
0.6377691096975315
0.6500167748416281
0.6595516947244578
0.6564537229239333
0.6595214921205323
0.5485939303127200
0.5504843046495785
0.3722367835869123
0.5019284399274048
0.6315788080732252
0.3726194158908569
0.5024695108001342
0.6322802975772251
0.4512423507044259
0.6533400970047865
0.5596577799905940
0.5609646548303980
0.5581525735244351
0.5621491485882830
0.5407364126183573
0.5468792479101866
0.3404843914289051
0.3388664794324456
0.3457047917380530
0.3319464702747134
0.3566866447295367
0.3585811361012762
0.4503745772565236
0.4470572199969238
0.6261708116561404
0.4976107620892251
0.3675384686536279
0.6293199209151608
0.5068803413583944
0.3768747958635713
0.5530591075232630
0.3407096885070094
0.7494828984149714
0.7515916218234563
0.7518240011540630
0.7476656380626046

0.9234980537338076
0.8878578740891192
0.9050666103338364
0.9174726649104814
0.7037096653169246
0.7099173085130948
0.7497266964778271
0.9155995385571111
0.0148111158682641
0.9201764802844066
0.7299551043822968
0.7516382884388598
0.7628009503994310
0.9279075875921902
0.0420917946481493
0.9241531550577252
0.7332012962312813
0.7647152487791122
0.7855015885365125
0.8229309109374322
0.5969750126443562
0.5865666403819518
0.5774611317302145
0.6099867168149984
0.6001538140213415
0.5863442518533345
0.7916738243114948
0.7926940143918696
0.2588007080541875
0.4271656390390678
0.5326839218697795
0.4157825419486280
0.2274532827258033
0.2629557706576353
0.2633636044794153
0.4227059464589645
0.5327260951432010
0.4129471535889034
0.2245854904234992
0.2518272160924869
0.3267494365297611
0.3402457327168084
0.1103846505630533
0.0936283636396143
0.0772031340303150
0.1363448448733934
0.0872971579999710
0.0749931309298903
0.2920582905232795
0.2849262892652547
0.6458397709202037
0.6552990858235700
0.0538744141187052
0.0629493195753976
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0.0795301535596946
0.3102477729369967
0.2132139444258649
0.3871644140099717
0.5752138373366749
0.8098811717885394
0.7150529229375726
0.8886878165414227
0.9183183448938216
0.6877335025883237
0.7921836507693906
0.6060737873714501
0.8443622338802304
0.7749819681567125
0.6217170715906504
0.2731337409246348
0.3041816113303048
0.8319037513037438
0.4223760356817226
0.3406693894142852
0.6562071974768086
0.7191832986586961
0.7083777933844100
0.7362768361848668
0.8121984698415637
0.8313579364396614
0.8229488254591234
0.9869784830155698
0.9772258908557756
0.9769479740737588
0.9736197999530180
0.7394175892740373
0.8089614230125036
0.9811955334180577
0.9799330924546964

0.2485963014995480
0.2586332109393475
0.2506734952572552
0.2494944072692784
0.2459930063669932
0.2508488360754111
0.2500158826462041
0.2478843988433625
0.7497932424053481
0.7499207182796247
0.7525046971961535
0.7523402688535379
0.7291685674148742
0.6714828583896412
0.4367775526694497
0.6714098613328708
0.1761566046003403
0.6655565344318221
0.1718235775336526
0.6600544544369574
0.4256268693469625
0.7085228006501989
0.7592862778533191
0.7935450633349292
0.6902466122266491
0.7754480653756789
0.7576348964697613
0.7631953204183332
0.6692414477291698
0.7938982956250803
0.7024082386820547
0.7503929507386130
0.7362414120801157
0.7232297150866361
0.7401434894821536

ETY on BAS (T2)

0.4239609166602032
0.3095170157038189
0.2797687782366550
0.1230884542143291
0.0696886301983669
0.1856926778438835
0.4232125613172689
0.3096759352874615
0.2760285895135993
0.1205356651742476
0.0696392534953605
0.1878669854998679
0.0781706967636578
0.1897411637463840
0.2207022988331926
0.3775675961470533

0.0587653913455130
0.0269408449837943
0.0597817181582462
0.0616192059889905
0.0283029674290969
0.0599419126690057
0.8264095060953750
0.8695939246775121
0.8287936937279340
0.8244676499647915
0.8702113761161798
0.8273130283319856
0.9408226328957892
0.9707923180506947
0.9396566743038661
0.9366396598179121

Green Chemistry

0.1460169275623145
0.1549635652174132
0.5620141331911634
0.5589429868294015
0.3525610539241128
0.3540448230697845
0.9448155783867231
0.9380800444662731
0.8500513599146140
0.8525888093022249
0.4405001319347651
0.4459019257738749
0.2418431134398272
0.4706709483614184
0.4661845582557186
0.0284793978197069
0.1779653181873810
0.3107110253161121
0.1757398629355118
0.1733572637754133
0.6265724586530784
0.2180297450494869
0.1142090493553555
0.2250582732780063
0.1037279462007961
0.1027896243128072
0.2873177903549514
0.4623351940932907
0.4266756858739721
0.2888158864384409
0.2497203966668750
0.1768999345471652
0.1481407154802119
0.4050653179034125
0.3089485952850613

0.6610267551704281
0.8056193718691398
0.0271519880331016
0.0291505296128053
0.8187076709436827
0.6754703590028370
0.6757827510130959
0.8153585751711520
0.0326104307879282
0.0300692152897308
0.8198397406666836
0.6856833377603212
0.1665664543485512
0.3161674675844985
0.5351417439903025
0.5305336834377654
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0.4271421379041431
0.3114596451624251
0.0785346721703729
0.1895561299190408
0.2218340808832022
0.3757336234485470
0.4313681400537026
0.5733447931625378
0.6888634288094866
0.7212272917255560
0.8784319043800408
0.9304544077660426
0.8145924123487202
0.5724604803211892
0.6906808806522465
0.7259083806016570
0.8794642223881293
0.9296918088512867
0.8142337748154532
0.9198895473495023
0.8041805812777094
0.7812083381865461
0.5703364693484710
0.6853913292219476
0.9244401074421900
0.8083318957878549
0.6176630407063913
0.5706141091934812
0.6863979370794054
0.5767661112202271
0.6920104328456625
0.7202661468129687
0.8774770312043403
0.9300600003572637
0.8140088852687347
0.5782775523339000
0.6930526208480920
0.7246302245003512
0.8785848150029760
0.9302823436778686
0.8139395975725510
0.9220402177458309
0.8068589160745477
0.7805693831968860
0.6236679488945102
0.5717951822190440
0.6861758536564924
0.9228664189529209
0.8075983466869581
0.7764570335280191
0.6213660358566659
0.5695140836722796
0.6858918673457479
0.4225543955538913

0.9691010385421515
0.9422682504501679
0.1722301878048476
0.1292467000646333
0.1734152470682741
0.1738364940014215
0.1263266652809015
0.5628307860750443
0.5295778373417631
0.5646868073461456
0.5652295526158988
0.5236234542100698
0.5546193975871905
0.3255383620637670
0.3705542503465381
0.3274889823677370
0.3243736243114783
0.3665801733223144
0.3282662546658887
0.4412296373515016
0.4681311676364809
0.4376734464050848
0.4729956929041622
0.4412083636625751
0.6726520790948330
0.6261158805544230
0.6747534047965035
0.6301574109582402
0.6734963930033131
0.9440242441484116
0.9714446188867187
0.9382976669179895
0.9363672533121618
0.9720289036315739
0.9418959534618946
0.1702903767097125
0.1299072261463773
0.1738899375646203
0.1730172438973620
0.1305240285797465
0.1737610743127198
0.0577204281930022
0.0310633793008799
0.0620498818902433
0.0629983607390822
0.0302905674096943
0.0609377871714296
0.8280438639889067
0.8725107623615402
0.8293991401280113
0.8283703176144968
0.8720591952208631
0.8272123034529697
0.4405067538425266

0.3173502613516015
0.1755162110325173
0.1754088807318211
0.3209651449494692
0.5354414209646202
0.5276293303428856
0.3222337053969251
0.3363579992630035
0.1910920195335014
0.9709735553812978
0.9707047245850156
0.1784313528859202
0.3227669924367774
0.3235883463066043
0.1898099091501377
0.9712916036128835
0.9695659564308109
0.1793050931652367
0.3224928013050787
0.8361979295048112
0.6933527285082554
0.4696688077790994
0.6958255432719642
0.8332307912496942
0.8241642699313231
0.6896588881837115
0.4644966628973948
0.6793697846993335
0.8198684640416096
0.3354202696461098
0.1871862244408266
0.9673699678702120
0.9694734557411337
0.1813973502494329
0.3242547055690030
0.3275746915766775
0.1848932982463406
0.9688828465501470
0.9695176566736906
0.1811594299286305
0.3195691362956442
0.8328331901272826
0.6896035751180712
0.4660443515456971
0.4724993531385114
0.6857661296977573
0.8284073806379282
0.8236427639726331
0.6860058472694637
0.4681376092544757
0.4702226682263980
0.6825942764294239
0.8180458206950715
0.6574599356258355



0.3078179443938355
0.2767323320744277
0.1202030821144043
0.0669454677105726
0.1837986571193861
0.4243939738202983
0.3098281867512071
0.1191549003592218
0.0705751526487234
0.1880378647291523
0.0767838438812314
0.1883181841129156
0.2199810782887782
0.3772033975549987
0.4303613788635404
0.3118686217688719
0.0770656613932349
0.1896456415969173
0.2236608555448323
0.3772742781481618
0.4292356329018033
0.3118765047011319
0.3735048715144232
0.3106154982459392
0.2008410213912755
0.0905701256087421
0.1163286154887217
0.2442238457498916
0.3743429278563475
0.3087962481881656
0.1976442692475258
0.0891005530140154
0.1177042102626399
0.2447958774480518
0.3114768244612601
0.0748584959885272
0.4159839552548011
0.4115439227843413
0.3980515848566168
0.1886660616802532
0.1917574238274221
0.1995623545663092
0.9957090580626304
0.9959912383048825
0.1264380385376001
0.1918285361678654
0.2994888598737990
0.4037305871573646
0.3827841800560463
0.2559107218167309
0.1247428271422167
0.1874368959588453
0.2992264721415269
0.4027544961964484

0.4699712821012828
0.4421657962478066
0.4368427904175857
0.4717406356581034
0.4401104318702045
0.6724724547879815
0.6267204992474096
0.6716587549514014
0.6300842369204849
0.6744285729426366
0.5575282342164930
0.5301420680777371
0.5628798826374900
0.5636318896090886
0.5250400435908115
0.5524991947160180
0.3265445822850343
0.3717827567976933
0.3272451354423443
0.3254255475700822
0.3691210151511516
0.3342146897978790
0.0573430447777085
0.0487893623486672
0.0539854360577140
0.0615483797908797
0.0538108329108450
0.0544940225229812
0.8363767050484696
0.8555870594159098
0.8410309142599277
0.8371171733493565
0.8446537542009774
0.8387756876542420
0.9477398024760025
0.9492148124386164
0.1272533098957913
0.9977848801988333
0.8681493892488926
0.1313010973780452
0.0022621572882045
0.8719988858562394
0.0496762944677289
0.8490278445772647
0.9416440447341774
0.9391780563629745
0.9453397290784183
0.9352907884143591
0.9447074315673865
0.9498838469425019
0.1584360604981916
0.1554562749966833
0.1555251043109564
0.1634477050940989

Green Chemistry

0.8004432062811744
0.0221127398390557
0.0254876625849780
0.8146837520821550
0.6721071764463213
0.6715429263838152
0.8098200348666965
0.0330170811345626
0.8186291863294577
0.6833982927514404
0.1656323163781591
0.3160326266883101
0.5351363177919499
0.5272809563369040
0.3184095885858818
0.1787333405473125
0.1730709294650778
0.3137751799701173
0.5303610838721858
0.5237409552684940
0.3141284451010378
0.1747921421484787
0.7519440425529856
0.9185788838940097
0.0195763319132857
0.9214757676491838
0.7310412512454816
0.7540212367665350
0.7680035237411752
0.9313083198837558
0.0256894903055638
0.9230793083489435
0.7337044287966829
0.7657794983000411
0.7937419310656841
0.8286178516061972
0.6011326158829582
0.5868472467599165
0.5819667508157637
0.6228452032632743
0.5940556506151540
0.5890981351540193
0.7922251669719903
0.7910420946162946
0.2601384422587439
0.4252206857904249
0.5319653980715101
0.4186089730447032
0.2274422241737021
0.2593147885985324
0.2684882316116000
0.4332436799936625
0.5302043707863576
0.4160210362048190

13

0.3917246295755113
0.2554853685861820
0.1843168498777076
0.4192214544498682
0.0851228683463043
0.0944256869136668
0.1033456539138091
0.3049563184941503
0.3062832123030757
0.3020755246875312
0.5026742573923612
0.5054844817915879
0.6251015617929612
0.6911151606735877
0.7998142908656241
0.9079819977110544
0.8835755595563328
0.7543440436173147
0.6242728991199793
0.6968713813470752
0.8030103379944152
0.9070035864794088
0.8826781160420183
0.7538830933161867
0.6874686464391239
0.9251068683644570
0.5745403067869629
0.5865479688355466
0.5863605760325216
0.8187129946364732
0.8082739812559248
0.8112910757416510
0.0039697853067186
0.0034430967034749
0.8658699015508303
0.8086105222007842
0.7038522926221982
0.6095103956027974
0.6116512080709646
0.7348834543503329
0.8760433766026896
0.8067129387834383
0.6922380514860872
0.5898640403394629
0.6186442645945377
0.7473789833171519
0.8047032604569175
0.5755965842659706
0.9191763603638576
0.9024174171854407
0.9051503976407953
0.6886051136215848
0.7005263366233450
0.6925126147744357

0.1567435393073622
0.1523962870925767
0.0496691319778738
0.0488939869328363
0.8710676394287116
0.0006488560986417
0.1304329128665181
0.8714865287822477
0.0005386501809720
0.1291862511349436
0.9512314270600015
0.1451666811678096
0.5580534756243291
0.5578270906088061
0.5672000197212818
0.5605935136056769
0.5464024389615237
0.5535112893588084
0.3410959085559143
0.3437891191385830
0.3451572871675547
0.3306215120811210
0.3443798314331508
0.3473059969850311
0.4500709656166734
0.4451938203024925
0.6362409050402669
0.5088592401183909
0.3675178059438042
0.6287883516132581
0.5007756228817091
0.3705538988059968
0.5441483175604389
0.3456653133681865
0.4367618990750620
0.4448113871465511
0.4360956855941333
0.4349274435386107
0.4492018983086312
0.4404983860764408
0.6529617101517026
0.6438467323166713
0.6528102440255610
0.6601366630307312
0.6555245348688183
0.6587967778911018
0.5468198166494452
0.5500387427470664
0.3726378827760521
0.5020781241799295
0.6327463836886946
0.3717324123176248
0.5008950184124400
0.6303053545377534

0.2223458615524656
0.2682328481855994
0.3223413323959461
0.3280104647586783
0.1102780166128976
0.0922447962357097
0.0812702599035176
0.1228830034575099
0.0962916278483602
0.0697767009898249
0.2956681935102463
0.2960233973140293
0.2455029022688155
0.0800894479208245
0.9761054501268914
0.0797629242741011
0.2675830971149809
0.2478177156307052
0.2357630664070392
0.0785435346605316
0.9679493660708312
0.0796740873599095
0.2681281927965121
0.2514058777178661
0.1892836674853776
0.1628629079443925
0.3832538587425838
0.4192683987526931
0.4197090189993203
0.3740108551812333
0.4079600560163856
0.4228748729698193
0.2079602374337368
0.2055632032009063
0.7501971197695936
0.5807987216158969
0.4684460072248002
0.6010469926035401
0.7895269844292503
0.7390858864535547
0.7361386222951286
0.5767045867142911
0.4571772294512534
0.5745185093193111
0.7649150930285498
0.7483429883000716
0.7065679051921899
0.6754430406478223
0.8966524932982063
0.9082659988774752
0.9230214234658837
0.8899785947759308
0.9067308977066405
0.9197337626761336
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0.4967880734592470
0.4964780480421663
0.6257482859897030
0.6909844323186329
0.7989083994745926
0.9059918075561689
0.8835622392257446
0.7552645941426971
0.6259741042957788
0.6927386581330800
0.8014244301390799
0.9072895733422133
0.8832761111759684
0.7555112664003246
0.6955895795141060
0.9256395669156989
0.5853756370268118
0.5907977225738364
0.5999578689928957
0.8105965931130215
0.8092386245002414
0.8045263559712872
0.0036937719908652
0.0042037705500625
0.8725954058248796
0.8065422229886836
0.7018258799803473
0.6005283723143648
0.6155556800349762
0.7430801966064978
0.8742229537908962
0.8072119959941678
0.6986153091518269
0.5912859096373908
0.6167037485149437
0.7447123554299717
0.8050220598803727
0.5742265049764410
0.9160257400885292
0.9048744478644866
0.9010023025737122
0.6884578181173965
0.6950913943445455
0.6951290114713337
0.4976199862591282
0.4955113408493487
0.3725200197339780
0.3093374813041182
0.1984758498357270
0.0869176686548456
0.1142575606584306
0.2425703491669692
0.3747490302043602
0.3106904247071184

0.4469251322703367
0.6498342552679431
0.9489822449053712
0.9412806770712185
0.9393197955510771
0.9403621701909358
0.9457177880835757
0.9449985105650667
0.1531500045639464
0.1587765463261894
0.1551822287310126
0.1625412538740432
0.1565386592542554
0.1578255541636562
0.0507616076401897
0.0513380118018758
0.8739585750502611
0.0029030814075391
0.1324042944832103
0.8729188571792744
0.0023634772996291
0.1313082853514910
0.9486982766144695
0.1527403754979195
0.0582800535229340
0.0563899948522546
0.0577257212822578
0.0611798100363798
0.0552850386132237
0.0595571461139895
0.8450857151652971
0.8522889819198135
0.8448239202468708
0.8428887524708419
0.8444978805752890
0.8412491947594556
0.9517220296505183
0.9512153108025238
0.1265108227147722
0.9973992885694393
0.8674657097887298
0.1306097100781005
0.0012644438308268
0.8711719016135251
0.0550629536217869
0.8500546038220280
0.4389995865037328
0.4497944967188233
0.4397929428641556
0.4393940135412305
0.4445773987403387
0.4398615116812131
0.6581377021964328
0.6387744214078644

Green Chemistry

0.6990308622127651
0.7066453057819988
0.2425590371264158
0.0775628768221530
0.9716781062183368
0.0789837287995842
0.2687953113719762
0.2452505849356468
0.2369195818234956
0.0749790426666019
0.9704035032185921
0.0783459280109818
0.2686410990206086
0.2433030590520140
0.1817901564545481
0.1739443879317396
0.3894750729526515
0.4128300942888237
0.4262977778600606
0.3823761578734903
0.4010314529129499
0.4192621070200341
0.2050664897795366
0.2044749353994413
0.7406639409168669
0.5772802404861215
0.4647813904010863
0.5851759005395091
0.7767346646394445
0.7457023118021678
0.7340144780461771
0.5722213813348292
0.4703694725472816
0.5776824261765993
0.7677094221886230
0.7411568813091278
0.6960001674186537
0.6791344468407676
0.8919415503687316
0.9057710541673978
0.9216888575180778
0.8860148949295303
0.9056589628683905
0.9160562137513101
0.7026560601402747
0.7077265934353005
0.7490677956051592
0.9150181120410156
0.0134489814971782
0.9187129810069701
0.7283680705468289
0.7512088343143747
0.7605372715186378
0.9247638320308058

14

0.1942289169329615
0.0910857578522752
0.1185861601111717
0.2459963747084213
0.3084806191985496
0.0735290959891863
0.4185761719150859
0.4084363704157818
0.4022991551139435
0.1859573285957242
0.1912756232608188
0.1974665348945584
0.9921208583293157
0.9977978817477002
0.1260052886198745
0.1905269015963686
0.2987014735930888
0.4007405828335109
0.3820160033534778
0.2547977168228457
0.1240527747177728
0.1948515407381423
0.3009163742350342
0.4029034657323974
0.3798690493534480
0.2528787079545095
0.1849217071368515
0.4335898626589705
0.0767966627569526
0.0967793115925245
0.0988287731527641
0.3166298349467280
0.2968001432227259
0.3038466233678269
0.5007905034491082
0.4993337705060743
0.4246628720333299
0.1882755661687009
0.2930674069468290
0.1079799951808677
0.0816630105804456
0.3127217349860239
0.2128806381040907
0.3876191582494806
0.5770192598964832
0.8112918247340076
0.7140925606063342
0.8887530173979726
0.9197161772313561
0.6861032324914436
0.7930618521698448
0.6080428564150921
0.9179678884865626
0.7726877368657495

0.6509006520105267
0.6599145425058215
0.6562102844019884
0.6600892216524824
0.5484841123628859
0.5506660995117388
0.3724807975747546
0.5022387284067817
0.6320229372001966
0.3722843271313167
0.5018438650337965
0.6315804050534416
0.4515614779360804
0.6537860606541227
0.5591690999497230
0.5606652962312638
0.5584090752466365
0.5614738712628099
0.5406678538104788
0.5525108527697423
0.3434852626646073
0.3411740850505258
0.3456414291866597
0.3324642871387196
0.3576304294100093
0.3531975910635692
0.4511615799820209
0.4470226407655127
0.6275283422284514
0.4989084959695307
0.3686318741003535
0.6301857914118411
0.5070433973276606
0.3769311447853698
0.5536648090749925
0.3398075653623726
0.7497634714825596
0.7510342569954417
0.7529186724284667
0.7486256674141594
0.2494436636762730
0.2578289617451051
0.2509735172514474
0.2497975116412452
0.2476052426291900
0.2507591363216708
0.2510311331099323
0.2487361431891074
0.7503465713775506
0.7505147777539178
0.7536788805285911
0.7526462903807339
0.6947150877094372
0.6722143802342130

0.0397137903400629
0.9232665757656098
0.7329060155280310
0.7600519444121273
0.7844808893824381
0.8228807454235779
0.5964483763689853
0.5863258681405066
0.5743109287715026
0.6101183840524057
0.5978074474700489
0.5840508906657089
0.7896985069933569
0.7901854646757389
0.2585803040137964
0.4251143585346881
0.5310609817250519
0.4141893206531343
0.2263999605851262
0.2590092366101171
0.2645185648898730
0.4223827422072492
0.5310144292631450
0.4121902107810004
0.2244706889636141
0.2495300309057704
0.3208576214363593
0.3380996544863284
0.1099934136959280
0.0909597303434946
0.0773681871139450
0.1317394128775843
0.0863712225048684
0.0744656897695174
0.2888146497239777
0.2817212437918847
0.6440564012070660
0.6517020735834369
0.0504200391734377
0.0609916892381411
0.1459494262513014
0.1507947165516035
0.5593982329936460
0.5579287052182617
0.3490195320195709
0.3490690274118990
0.9437922954971500
0.9351576334991624
0.8479233879740944
0.8497462737505821
0.4478857574925465
0.4427106831145919
0.3863680944942913
0.4702366775019410



0.6206756393970426
0.2743502198154439
0.3054835855281817
0.8662127547505780
0.4235179018527259
0.3475562544110214
0.6519666052507274
0.9257833417940831
0.0115404552639697
0.9763146855345268
0.9573883974407721
0.0144872216634393
0.8969387562867274
0.9700528944586378
0.9683356418483575

0.4382959129408212
0.6724974048881888
0.1755492531734638
0.6531116296407868

Green Chemistry

0.4629141950392054
0.0256447843599564
0.1739488623159424
0.3750642641380925

0.1727185244522044 0.1749584419618827
0.6589387839875464 0.1642451686497354
0.4189534217508351 0.6233105852072303
0.5893110272197646 0.5141637696847166
0.5947893022855314 0.5239060711878395
0.5788719053191606 0.4085775795598928

0.7062031340410109
0.6968368755532471

0.5262245184724382
0.4282013851716701

0.7363222839906584 0.4029419311405774

0.6061494963934293
0.6791969486155485

ET on LAS (T2)

0.4236934799142752
0.3096070389432817
0.2792330565439476
0.1226177242311119
0.0690818337367919
0.1854826222001990
0.4223027424537930
0.3085538741578804
0.2754429431986908
0.1198522879185074
0.0686833311046733
0.1867950338311310
0.0776140289140964
0.1892034724245418
0.2203175476391066
0.3772791262217640
0.4258489890802631
0.3107672441248973
0.0778531228378211
0.1893587803486177
0.2214813884555253
0.3754817447382688
0.4306281496621401
0.5747607879773912
0.6851019990020762
0.7212083725772551
0.8775642248189738
0.9296112378441592
0.8099491929324939
0.5713124765101858
0.6866471857983549
0.7256724038420236
0.8791527084176014
0.9290652910389745
0.8118181122029876
0.9185725712432130

0.0591074732759305
0.0271613095002538
0.0600029336063422
0.0618522112461935
0.0280649254483967
0.0598302529669125

0.4769934250429679
0.4588005205134813

0.6604173189179922
0.8057598517703707
0.0270822833797752
0.0290344440392157
0.8187749190519795
0.6758276294381047

0.8263509370943564 0.6768523270462038
0.8698629269654070 0.8154843083339589
0.8285967712846682 0.0324529633187733
0.8242579116532660 0.0296207914171082

0.8699533012323141
0.8276660111946657
0.9410141227907053
0.9710422284435390
0.9396997515123801
0.9366527231504963
0.9689571948803294
0.9422483748373831

0.8195478122924289
0.6855464082299667
0.1662857885681298
0.3158929642836982
0.5349677840586554
0.5305827954174642
0.3173304620629590
0.1751322026941406

0.1720690972650030 0.1755702142647539
0.1295211022619754 0.3208640552033016
0.1733344709501710 0.5355367833737914

0.1740545169831595
0.1254649970010152
0.5625337433072525
0.5232756460652166
0.5633153360826127
0.5647760949326238
0.5252863932343351
0.5528550249319130
0.3231950422177999
0.3664641091866092
0.3255664197732772
0.3242483230420149
0.3679724764015476
0.3290101635769835
0.4408809179768669

0.5268465071849132
0.3220051357847459
0.3355365931770535
0.1837033628703438
0.9691399456346246
0.9702135723966286
0.1781223286059622
0.3151175504798315
0.3246746875685352
0.1855169703656505
0.9687978200594994
0.9693375960411705
0.1787819480983419
0.3179476069439297
0.8346368487030265

15

0.8040447159789980
0.7816034150498687
0.5704727779478923
0.6864653809390998
0.9229601126732090
0.8082819983414951
0.6186018446231299
0.5692117298948332
0.6872955206036896
0.5753186283400822
0.6895381784036921
0.7195113530967191
0.8766849157520006
0.9293382036878647
0.8128450582426052
0.5770301900108210
0.6908048067251770
0.7245765050384265
0.8783606095618199
0.9299885384252430
0.8127116471284829
0.9212003987309932
0.8063605430991799
0.7809864784794309
0.6242130605609664
0.5716649317220336
0.6860095201299162
0.9215796724036999
0.8067274315434161
0.7717683271041411
0.6183325847667346
0.5677454413568455
0.6856966549720332
0.4223946291517053
0.3077543920781544
0.2759162038633922
0.1193269764539957
0.0662808394880399
0.1833992539588829
0.4238378166681122
0.3091444173523992
0.1179538499348802
0.0696760449431858
0.1872760716654287
0.0756828482797917
0.1877999815210707
0.2194346066364065
0.3767856496340327
0.4308398867631170
0.3117895637722239
0.0761443298025025
0.1889416955187669
0.2229292624866785
0.3765649109730655

0.4672470455822390 0.6893883082188570
0.4377062744592436 0.4654495588059577
0.4729308686674246 0.6952047143286064
0.4401696570832060 0.8299894847383077

0.6720228070019417
0.6250522200204418
0.6756547180947905
0.6302558122526003
0.6728059936304578
0.9433776026473079

0.8213222586188595
0.6850709098966841
0.4681359395685442
0.6802600291441251
0.8170840575549139
0.3351550673068906

0.9720632560239720 0.1860080896231991

0.9371272003644933
0.9354882493930647

0.9671987213238136
0.9688212079345530

0.9711331367517784 0.1808225874430555
0.9436326158926320 0.3231127704589078

0.1694086001644801
0.1304212987811358
0.1733365445502949
0.1724447953780476
0.1296905801752015
0.1733845366869319
0.0572249269265645
0.0315976189430639
0.0631060239014337
0.0614351419905737
0.0296083291789831
0.0599770840486299
0.8277346640607328
0.8730108953563407
0.8319230064332445
0.8295114979014735
0.8713467093807621
0.8265027790805887
0.4404373534896973
0.4702341983083572
0.4427525848257529
0.4370596951629258
0.4718495174532438
0.4401862280435672

0.3295683457907331
0.1834981889415611
0.9683882809142051
0.9703018864300023
0.1816161494520650
0.3169356657464230
0.8325292905622168
0.6881990791828695
0.4650350028592100
0.4725184092877217
0.6860199827176547
0.8277860192127587
0.8219873871382725
0.6843917840860099
0.4678948525099526
0.4717192965723664
0.6846166561428086
0.8174705132088935
0.6575423470787931
0.8005414822531770
0.0224837988978181
0.0260543240360831
0.8150652304695770
0.6724038239118524

0.6727840050516244 0.6725505981025565

0.6268866919307265
0.6717479134261569
0.6302199880721691
0.6745048572744392
0.5574570598219112
0.5297334246353563
0.5630362837858154
0.5637910152212219
0.5268321195151616
0.5527176324060775
0.3267700125591256
0.3714544933189085
0.3270921546306468
0.3259289579633575

0.8102191964548205
0.0332925924446328
0.8188069686766066
0.6838656829940010
0.1665291026104566
0.3164658849515439
0.5355561090801217
0.5280515991594382
0.3186444520437964
0.1795265207631095
0.1731391931708369
0.3142467780760277
0.5307062820459957
0.5231704414349887
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0.4290325266594761
0.3114420951785418
0.3734716924032779
0.3104683868156208
0.2003341454437697
0.0899684243294387
0.1160109777485129
0.2440744002060934
0.3720561827876426
0.3079955874908622
0.1970258845463940
0.0886169651494010
0.1163622997514232
0.2429131595023582
0.3121877457100576
0.0737351865974010
0.4156810780866975
0.4109296267924607
0.3982648088799088
0.1885808937863095
0.1916412587154018
0.1990337400185641
0.9949963267037019
0.9951067063936130
0.1257994099689473
0.1911970095980871
0.2991483757294173
0.4031884516288409
0.3820823711624014
0.2553365479881736
0.1247947442585291
0.1870357187312254
0.2989569059325665
0.4028467873556007
0.3916235415261909
0.2554575673712869
0.1838655965711592
0.4161377493557949
0.0849134992434345
0.0936400539420459
0.1031993981052157
0.3039571242949514
0.3056570539419693
0.3010205273474301
0.5016274854950827
0.5054917373684582
0.6260766526783970
0.6857060139632991
0.7992680778046700
0.9119647281459884
0.8811757384733740
0.7551154074585079
0.6240909776527103
0.6944473152878858

0.3705836050557125
0.3349333336387169
0.0576444948579084
0.0490986472195869
0.0538157281303725
0.0615505553802211
0.0534352342086787
0.0544391029123695
0.8349017105967101
0.8558476682944948
0.8402874399800389
0.8365326275222251
0.8449517433592981
0.8404194884694116
0.9479402635669179
0.9489435361631976
0.1277755036720781
0.9984726439083517
0.8685948733110227
0.1311767223046922
0.0022204962362846
0.8719205150650637
0.0491594480377991
0.8483355435541222
0.9418490958013468
0.9396402777771826
0.9450929877096056
0.9345430182608532
0.9441905385436754
0.9499893463841191
0.1590272378416288
0.1553729336108256
0.1556774766966492
0.1635917863342538
0.1564957609126607
0.1526634451628160
0.0499253942437793
0.0484589885368432
0.8715230478062598
0.0012235490957502
0.1308163591123636
0.8714044312682391
0.0007057128205414
0.1295770285360626
0.9526176941251103
0.1415429581422657
0.5562846936038459
0.5549351031965385
0.5664972455374666
0.5609094727853654
0.5506018449197297
0.5353557106257895
0.3320095853871118
0.3370124791989696

Green Chemistry

0.3135434681709712
0.1752129823948268
0.7517090556252184
0.9186818810826780
0.0191388173549640
0.9214091201472651
0.7312375561395611
0.7543521483755398
0.7675174916303928
0.9313897480527672
0.0252600202241824
0.9223614715218242
0.7325768286827179
0.7664463269452761
0.7938977762269378
0.8290201397248781
0.6009209620765049
0.5856957866708821
0.5828881851197842
0.6232052421698924
0.5943097420481196
0.5886109565128956
0.7924377573095015
0.7912260913561621
0.2600149323770888
0.4251438540384808
0.5318754654120564
0.4185327902251866
0.2270754671634728
0.2591346483675663
0.2680775746996661
0.4333318810237671
0.5294668584764888
0.4154663438038216
0.2219219242628180
0.2686116665068127
0.3216725213591807
0.3287026679466864
0.1094477417747523
0.0926177416536560
0.0811120803034773
0.1228465350652238
0.0962305492671028
0.0698480685827500
0.2950313087990946
0.2960313042933211
0.2448608954012332
0.0743577309626206
0.9832515288709343
0.0759008261558468
0.2631607298683645
0.2339445436286315
0.2361675617163255
0.0759846970002005

16

0.8024979388659944
0.9082625006093489
0.8811262685414716
0.7525531006047919
0.6733568348831964
0.9234577332438321
0.5810329318541381
0.5851679903490727
0.5876192643569844
0.7971029737637101
0.8107081987218246
0.8085279721665583
0.0031160781635362
0.0030340091087268
0.8653988662981004
0.8090323803108538
0.7040098602810773
0.6109008103672415
0.6120978135577074
0.7343342758565905
0.8761190276155869
0.8078045221310786
0.6934553688866862
0.5853179339802925
0.6187171487921294
0.7472908599780369
0.8040418425145405
0.5745357390368323
0.9178871318291485
0.8992369457390904
0.9016678458556536
0.6893396160083949
0.7046742967676517
0.6942869754615790
0.4971282557854146
0.4953716037196056
0.6248963981383062
0.6896368852162036
0.7981110581283510
0.9063627455573919
0.8823876057956413
0.7544182328414819
0.6261341153619452
0.6912549430628999
0.8012327628957056
0.9081650927702724
0.8830397408765216
0.7558571439758400
0.6878907334522230
0.9242376329761778
0.5810772895190427
0.5909915857590810
0.6001722330215145
0.8060194312147611

0.3444674425755252
0.3320018223542670
0.3443867207343109
0.3518975040761292
0.4446016860712429
0.4466143275490093
0.6358987282844857
0.5081237281866394
0.3669380936824225
0.6252209182139078
0.4980799698963865
0.3684770918103857
0.5449520910637179
0.3479535629949786
0.4361381001624989
0.4447151531777971
0.4386517001387139
0.4360400665176189
0.4493515415355372
0.4388323468132160
0.6519016529126593
0.6425362753698941
0.6537115742638051
0.6608179707158413
0.6558456196878594
0.6582124863594598
0.5459692472351801
0.5502367700747550
0.3720262874276175
0.5013938330949401
0.6322705766581699
0.3711706176381185
0.5000954507822613
0.6291766806819548
0.4461598639533373
0.6496879569755886
0.9464809162417930
0.9408287330062131
0.9380664980678514
0.9397097755628965
0.9436251276532804
0.9500448565796857
0.1571849269594973
0.1611331570559163
0.1542264992289198
0.1620229136604821
0.1565991717793193
0.1529163205644710
0.0513318186537392
0.0504740028241267
0.8731623832357207
0.0015486983246921
0.1307679791133205
0.8751523995549371

0.9696338598872228
0.0781673292879367
0.2657050816833063
0.2469219621691434
0.1774337639078988
0.1639878143955346
0.3822230924344419
0.4186914579786297
0.4183304810305256
0.3573527294293685
0.4012657374073516
0.4207763356333874
0.2101394046270969
0.2056564013885251
0.7473562029291553
0.5767349637667979
0.4659132841358242
0.6004240549564138
0.7888621286243940
0.7336166587222063
0.7313113982866867
0.5716109218158227
0.4718450273295389
0.5743236753220701
0.7636065458836082
0.7432382552806055
0.7034586101617362
0.6757141978646330
0.8944393843890590
0.9062184648067808
0.9191548241855955
0.8880442260564843
0.9011284985788213
0.9162202499683383
0.6975992575889935
0.7097213751830480
0.2428103431016196
0.0770071219802697
0.9731231931028789
0.0776514016544860
0.2670855195733485
0.2441074226766118
0.2387583744811021
0.0745375247328455
0.9731090922875646
0.0784388511805978
0.2687010417247017
0.2404906687854688
0.1779792030375834
0.1745621375577150
0.3899604807809487
0.4128600629628842
0.4267300558802539
0.3817986097721525



0.8115596751422626
0.8031786791756003
0.0030255106025889
0.0041622130487818
0.8719549274730624
0.8067897809594907
0.7023515262651757
0.6015997980670243
0.6149220729231096
0.7422938905300459
0.8736078845407875
0.8058279108132292
0.6945763582133616
0.5861771960754572
0.6160914247688569
0.7440657384460587
0.8041883615007213
0.5738101483962047
0.9152576635356302
0.9033586706864939
0.8996174384189076
0.6886423867959128
0.6953634445915824
0.6942611460464942
0.4975552278920698
0.4937466268098692
0.3728466006904445
0.3083974295646451
0.1975963240527195
0.0861505226875018
0.1139514423100320
0.2427618582808295
0.3735489054285696
0.3097908102346526
0.1931061688721139
0.0895581930626170
0.1177285628488170
0.2450038422199876
0.3087120434769944
0.0731076587310904
0.4178530850479829
0.4081542427571954
0.4022442690954764
0.1852968064758824
0.1906936536990307
0.1967123864458092
0.9912677279989494
0.9967938884030930
0.1260472397868617
0.1901743041360620
0.2982485583126431
0.4004047059166860
0.3825226232246361
0.2549792601721276

0.0045656358127308
0.1332120722463289
0.9481694705179884
0.1507155282791514
0.0583947170161643
0.0578068526643511
0.0563237271097031
0.0593601905136105
0.0550580407106696
0.0596066081082042
0.8461259323588392
0.8519662535678882
0.8505727503032772
0.8418811734715482
0.8425026300499340
0.8423721165360686
0.9522510983990385
0.9504076329161820
0.1258017435353100
0.9965257004125705
0.8664446115810047
0.1288250251897114
-0.0004464370427072
0.8698940122229922
0.0550307819298344
0.8506246872146267
0.4393179157704421
0.4503230450271621
0.4418532480573097
0.4393820436909422
0.4446459858138345
0.4400337819556228
0.6593954441839326
0.6384552603395729
0.6513273717971796
0.6604146490299355
0.6565194304176077
0.6597982233408102
0.5487234506460544
0.5508070769938102
0.3724832537949316
0.5022270908887408
0.6320005394699310
0.3724030651845364
0.5019849777224313
0.6317392631268169
0.4521536716888148
0.6534047647444098
0.5592009152509266
0.5604987596889391
0.5588241481415099
0.5618653882966322
0.5427633668660256
0.5511026937920189

Green Chemistry

0.3994368114140323
0.4189026969369610
0.2047919715742135
0.2055205443675081
0.7401316219594417
0.5763647879631282
0.4635692045437844
0.5854421417781882
0.7772784862493827
0.7441232269783458
0.7321205185677664
0.5709210060730814
0.4742171503601307
0.5783242553279287
0.7673167911004387
0.7407006331781159
0.6931011669687259
0.6811991774302827
0.8922367510670423
0.9044227643258040
0.9206312156437793
0.8870309909065784
0.9034951136035998
0.9162051601459225
0.7012913563619038
0.7122012271385953
0.7499159465122385
0.9152212730439988
0.0141855045265187
0.9191080836921217
0.7290357371805123
0.7505967245487108
0.7609723036818593
0.9252612968598354
0.0396662915144857
0.9235322016042539
0.7332188606509972
0.7607147267280459
0.7841901093404616
0.8230462183496748
0.5965711363366315
0.5865008773949526
0.5753195360384238
0.6102668138697300
0.5981191068474734
0.5843393606947794
0.7900687549173921
0.7898773918511007
0.2582021027784682
0.4254370054761750
0.5318119486666254
0.4149603734230648
0.2266736985623533
0.2601932466816141

0.1238007838564663
0.1940395253026212
0.3001619999400699
0.4017862942055765
0.3795100277129824
0.2527468935615975
0.1834318267242161
0.4350998988214232
0.0759450658815810
0.0946704497110595
0.0991543564175663
0.3151217982121665
0.2972974049486695
0.3021493070750105
0.5011000422538411
0.4990306580326493
0.4250531200723154
0.1878281981270564
0.2927792921981963
0.1064946655930153
0.0788863127374881
0.3129949753984447
0.2122259599499999
0.3874055170979822
0.5710779816511061
0.8070381997181025
0.7154667059974530
0.8880989658562062
0.9173725472436142
0.6876282560869458
0.7826371297671818
0.6093903403140878
0.8969290979274485
0.7773102335837949
0.6209276293611738
0.2733488897075043
0.3052126703636021
0.4234354367386698
0.3462862836563713
0.6548323595109444
0.9188352146225129
0.0051822059206479
0.9621915392305345
0.9652070909010247
0.9975884497028786
0.8977011101504395
0.9614772632175949
0.9589603997379617

0.3425631538542507
0.3406003848307688
0.3455887964628481
0.3347538486890990
0.3595052209983435
0.3539856397078018
0.4508134937355208
0.4486591089977044
0.6273338375567452
0.4982600890088075
0.3681211255035565
0.6305036868355390
0.5069619459687624
0.3769214431855725
0.5572281430901959
0.3405378388168509
0.7499116016242580
0.7512035786409201
0.7528070321587754
0.7486719859085931
0.2494351956542597
0.2583802725908826
0.2508267280789425
0.2501718890072129
0.2459545740317844
0.2510117017282547
0.2496071336059488
0.2482735141338002
0.7497870242532952
0.7496284823041319
0.7560634000532181
0.7531264423934869
0.6970074476576004
0.6714252229475236
0.4381280807341558
0.6724869729683001
0.1758630406444134
0.1725109449262385
0.6593523711169604
0.4240679051880614
0.5872873031719478
0.5907506626691410
0.5814753728268198
0.7030042752017787
0.6975291687520853
0.7411634398045455
0.6050440060271132
0.6786060657434549

DEE on LAS (T2)

0.4230766530600051
0.3092930110727627

0.0589814180701866
0.0272949714999462

0.2643390959618939
0.4227063378427879
0.5311646047985666
0.4117037467495290
0.2239132909214559
0.2504801638328932
0.3218401838463961
0.3362688910972775
0.1103278362236948
0.0922279528396479
0.0771561348215177
0.1325357305586874
0.0873131288597874
0.0743520035835901
0.2906260760993165
0.2819371536103494
0.6438192342825578
0.6524775682667819
0.0501326772741729
0.0614494849927389
0.1465139433544910
0.1523028811248077
0.5598336715902866
0.5560282737598726
0.3557870652863322
0.3406685935363895
0.9372318318297432
0.9361689227892069
0.8441423347427697
0.8479742749041344
0.4443558736072614
0.4435887578247392
0.4284203534377618
0.4611400950297313
0.4619553358923004
0.0258265982993395
0.1740336023343701
0.1746101910400069
0.1643586035251626
0.6224746969368302
0.5171790488632698
0.5169755207932867
0.4049720373744061
0.5380066049638568
0.4180416287238600
0.4009568679054060
0.4768922376869407
0.4663316754728055

0.6624854198400584
0.8078779844535369

0.2793075242445152 0.0596238276557911 0.0297014664599410
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0.1225717229927826
0.0689800176484663
0.1854551015355929
0.4221602269922262
0.3085141338401748
0.2749384155618313
0.1192020099860058
0.0680574578880673
0.1865193150352820
0.0771239046564834
0.1888506920473594
0.2198334963723692
0.3769552300642945
0.4259934944960298
0.3106044764255358
0.0780907563356223
0.1892921069531205
0.2214236923749791
0.3753382098517576
0.4310010678912728
0.5762790691265754
0.6899472400603420
0.7224070565876216
0.8794970591117475
0.9299048951504082
0.8137375258513844
0.5728429925343965
0.6902555792099194
0.7254845557526458
0.8793179545880760
0.9293076351341292
0.8137785032994239
0.9196018047043351
0.8040247177441362
0.7831325348781097
0.5708380771829825
0.6861369885888329
0.9243883435069301
0.8085763403519278
0.6172509505287290
0.5672794638013700
0.6857875755164331
0.5753669364076918
0.6897317259182513
0.7194338112632652
0.8765239513319394
0.9288606120990740
0.8119072901026426
0.5776897402380609
0.6923376042804339
0.7247436664669796
0.8788192529108814
0.9301484380753998
0.8137309897018484

0.0611217830366519
0.0282284054785516
0.0595746104773905
0.8260228021517764
0.8699619553493168
0.8278085683202788
0.8238326177143345
0.8699298100114594
0.8277764244640411
0.9405993205838813
0.9713223086431172
0.9393821810582291
0.9362531070421850
0.9684892462912703
0.9415984068998844
0.1717185173742533
0.1297632753945060
0.1731758442071995
0.1734954698088899
0.1254074368655621
0.5627807393793721
0.5263671433047753
0.5638261743608877
0.5652572550418818
0.5245613681307276
0.5557402876250347
0.3240957041566670
0.3681111835031259
0.3268553513106079
0.3255851191565683
0.3669765309126611
0.3255960582460156
0.4416005718101726
0.4664305100613508
0.4359471651833199
0.4732905145779927
0.4407738422186696
0.6721427606842967
0.6244746558099240
0.6756945522684128
0.6303799614551717
0.6720870131222688
0.9428218794208482
0.9704460848746518
0.9377647912974516
0.9370313351732248
0.9705237954610729
0.9405425765210464
0.1691886453183945
0.1287961526751630
0.1739869703656912
0.1734674265853801
0.1289817229590340
0.1709335218815015

Green Chemistry

0.0304400317259120
0.8194722446490948
0.6770015499057491
0.6782481447698542
0.8168453117834141
0.0335144591202541
0.0305003770091476
0.8202730690017267
0.6865234064422417
0.1673459547482835
0.3169399335259042
0.5358065743317681
0.5323925856139982
0.3184796218304384
0.1766259264387757
0.1763816418617694
0.3228875536391507
0.5370411321272379
0.5276617755837305
0.3225032319044270
0.3390909092466906
0.1915618664639408
0.9725723879032879
0.9754041447745837
0.1867898808690789
0.3265959920293983
0.3274261328010798
0.1912866789487498
0.9726377797659926
0.9736839768183601
0.1855326176317335
0.3238735249332973
0.8384450648550397
0.6935250948105556
0.4695493894967212
0.6977962414087492
0.8338208756994061
0.8309128561812168
0.6933851853521026
0.4738164375574659
0.6843798609396496
0.8213216873833249
0.3357940022709875
0.1861753032253053
0.9671878637115220
0.9697518893331222
0.1825765141238422
0.3237208744021088
0.3307365454878149
0.1869405812163962
0.9715848747903351
0.9729101223923541
0.1841945070494477
0.3223458652747067

18

0.9214731752060682
0.8061263719141678
0.7802418795793840
0.6232925930849268
0.5710613640312288
0.6854584853020725
0.9213965076029523
0.8064275732124220
0.7726627354732638
0.6189186890460961
0.5676821566323786
0.6855694223261015
0.4231253521183906
0.3081112979665399
0.2773715924147704
0.1206075416292669
0.0670274660783061
0.1840204805897781
0.4227974489236679
0.3078003815390368
0.1180995972070121
0.0703514510557230
0.1871489245806932
0.0767170454954236
0.1881582745217994
0.2203914484958100
0.3776759821311259
0.4323022782470282
0.3129323787374562
0.0769811846707816
0.1896121727295532
0.2234497692950029
0.3770419914902447
0.4299705232304356
0.3125299795236449
0.3727258564810723
0.3098708611074180
0.2003342708104068
0.0910468708432837
0.1157083500760663
0.2434466759172171
0.3720368120513994
0.3073467447582587
0.1964275713289265
0.0877002678596033
0.1161011458613070
0.2428385640995657
0.3127715909140873
0.0723376495764327
0.4153874774519642
0.4100747818634829
0.3979403040594547
0.1891042268649993
0.1917951864013973

0.0589441751122326
0.0311179234136182
0.0598044790321944
0.0610849449647392
0.0301151643587830
0.0614283992103915
0.8274880746641713
0.8735879354750332
0.8321032082855493
0.8297636975608375
0.8718622641685370
0.8256385459908576
0.4397719935459709
0.4701854665592243
0.4427364117543041
0.4368234486257895
0.4715233339211500
0.4400395132362468
0.6724297158931444
0.6265154103397922
0.6712898885993676
0.6298845283313628
0.6743856872356619
0.5571690985451283
0.5293692508102624
0.5629326938569431
0.5632149253791401
0.5267126145673371
0.5521300351813785
0.3262435743293002
0.3715658714037365
0.3269612125596389
0.3254976551278197
0.3704419937934542
0.3352679507653721
0.0585098301685484
0.0496749259819722
0.0521761100615131
0.0610483014130613
0.0532972761360531
0.0535833257275871
0.8350071724795327
0.8552949950362332
0.8391237029342485
0.8373292671777103
0.8448452005604824
0.8415548553467255
0.9481481063015649
0.9489964413002953
0.1271381870913743
0.9977034797533673
0.8678805325511015
0.1311527347481917
0.0022526748832610

0.8343681978735813
0.6932934038613711
0.4679019731830459
0.4740396147538621
0.6887003227225832
0.8298896497092454
0.8241110016904519
0.6884089920279091
0.4725707446770694
0.4736741809724290
0.6867998389231128
0.8183668324410042
0.6594666290484487
0.8016871254933855
0.0243922341715727
0.0275120687117176
0.8162065562124711
0.6736363705025065
0.6766184478810177
0.8128706692635139
0.0347682798274989
0.8195143184080107
0.6851007156406722
0.1678354497031254
0.3183907490700691
0.5368254165076600
0.5300427036375966
0.3211270456645963
0.1824712130792873
0.1739107657439549
0.3151381308469730
0.5316236572416619
0.5248166132091278
0.3156759112014024
0.1767777117609569
0.7535577828285426
0.9206387583466480
0.0229799107520240
0.9220434635269069
0.7315950349302335
0.7562966749520239
0.7690268878648692
0.9325309967731658
0.0258065388986157
0.9238261720519562
0.7339265200240794
0.7666724241552865
0.7964681237820065
0.8290813654655389
0.6018096079316573
0.5891142828663298
0.5838783692570065
0.6252674121171381
0.5950894918585240



0.1977814295456486
0.9951279907528592
0.9946560283650578
0.1255514300732062
0.1907405546471075
0.2987447593644912
0.4036157207309408
0.3816655108219765
0.2549189067424071
0.1252009514170887
0.1860766512310295
0.2987965547415376
0.4027803684409723
0.3917609712575754
0.2557401724173055
0.1834647205789240
0.4171489353344505
0.0845273339422803
0.0919602414962983
0.1033498308695503
0.3029446731258565
0.3068960240646243
0.3002451397070686
0.5015595175717539
0.5056863737459668
0.6282238036060881
0.6909705935093838
0.8008382864503750
0.9087205326817407
0.8846273547185057
0.7580608124147482
0.6257842953844976
0.6958148444060814
0.8025221444895325
0.9065579778282699
0.8837711326732816
0.7552726661283468
0.6827371072601282
0.9213232822471139
0.5803977912637909
0.5876702625062399
0.5879643537462598
0.8049212406352452
0.8128431460581553
0.8104136075125244
0.0045837870866461
0.0042164964749952
0.8652934954052161
0.8096868277964669
0.7055227793601154
0.6126293590577510
0.6119718887930540
0.7339308152568336
0.8742478694898659

0.8717444120403376
0.0507426086961229
0.8477638600936437
0.9422204835467032
0.9396099884702244
0.9438996769328568
0.9352737175374937
0.9427129796951297
0.9501593279893423
0.1593027861895250
0.1551613952159035
0.1552557328042067
0.1626097802202744
0.1568345016421702
0.1532820735834929
0.0501441949011298
0.0482344472357449
0.8708027971842880
0.0006912270418342
0.1302907465515573
0.8710040113406534
0.0002441166241690
0.1293588357725924
0.9513766242050918
0.1427063271281795
0.5577492615074191
0.5553735621841762
0.5697036925551368
0.5578248763008310
0.5545856632896835
0.5447874173353147
0.3362546257229811
0.3410486460226603
0.3448507046481883
0.3345109552907147
0.3388069894557899
0.3474634204531855
0.4471138683423171
0.4458969063950709
0.6358522015037517
0.5079573630272137
0.3665296755302541
0.6260092663592270
0.4960374403366129
0.3667179177363585
0.5435751269159422
0.3478476169034058
0.4362477374742542
0.4426905357597717
0.4369078211071952
0.4367599711493538
0.4511970963116324
0.4383290308988133
0.6488348371025441

Green Chemistry

0.5890340268622524
0.7940011555948496
0.7916660048194863
0.2606053219128537
0.4259197512971776
0.5326441470692154
0.4206905192892207
0.2293972068363721
0.2600905124903187
0.2687351686201686
0.4355873381678060
0.5300714604988565
0.4164348551609287
0.2230583943138412
0.2722168753692166
0.3229652212102613
0.3275891790373160
0.1111879233526699
0.0929865796499679
0.0820729141953133
0.1239831612512071
0.0977607290107360
0.0728335876492009
0.2956964928110892
0.2972505018030354
0.2486320766231649
0.0805352923784005
0.9805534143587030
0.0841545050042966
0.2726999685446208
0.2436236617385762
0.2400765334639750
0.0800978301059417
0.9706272491275068
0.0833576549634869
0.2723789745711895
0.2509184689301251
0.1888673500692850
0.1787217149199126
0.3870087098581155
0.4214934594246683
0.4230289929395260
0.3774947687555871
0.4051271262750203
0.4253060997110283
0.2122881880227566
0.2075044406609434
0.7528627234670983
0.5813778435706135
0.4684937053063338
0.6041285491570848
0.7928308754924555
0.7373513889042599
0.7477933870593619

19

0.8123982683586646
0.6917556360537932
0.5810494035149110
0.6172036502525026
0.7455792054167333
0.8028361776997252
0.5735708500178086
0.9187800503548611
0.9020527775987858
0.9080270379829931
0.6884750531945398
0.7053881553107254
0.6920567231138018
0.4979610558669788
0.4935484511577141
0.6246393363254016
0.6888148901577689
0.7979886945131263
0.9059918188278313
0.8818543596228919
0.7542096798554487
0.6266927446729980
0.6935260156310393
0.8016325942074646
0.9073725342291580
0.8837970384366806
0.7565197213871093
0.6907230380462182
0.9240516300304432
0.5820465449933250
0.5906085600302338
0.5995486987437736
0.8058886877449327
0.8085384127412953
0.8050676496540793
0.0024461748405786
0.0045624580101837
0.8720305599640306
0.8060333473694643
0.7014927705263762
0.6000873560797073
0.6146731422951315
0.7423219473279827
0.8727803751155224
0.8057597245741844
0.6951895256021781
0.5866440769757447
0.6157263738740847
0.7434038492641499
0.8041887817640084
0.5739068673036747
0.9159714086861812
0.9036610380323140
0.8993228507431689

0.6446730418809848
0.6540189325039966
0.6623793339318098
0.6556059409472971
0.6563494192686141
0.5450413920891654
0.5504893418558138
0.3734396268377447
0.5033831481768809
0.6337683532089816
0.3716258777828388
0.4999293636133093
0.6288731688454398
0.4452228990781360
0.6486417992499227
0.9462561230578984
0.9398534901769899
0.9398865192003781
0.9395799459595701
0.9422213268394299
0.9455029560312512
0.1542580605534352
0.1603653914077442
0.1555923559241480
0.1612989183682050
0.1554667820758013
0.1512201772075706
0.0497178655813383
0.0497750058473695
0.8726877646046630
0.0015697437053237
0.1307268182565960
0.8714819760257266
0.0010967786929411
0.1295257493919668
0.9469639929642177
0.1497646153945348
0.0599587878869080
0.0517279559987724
0.0561201813337699
0.0582668142310024
0.0573523038064445
0.0617247733468597
0.8436173494362034
0.8602570777569786
0.8504632158469497
0.8443907840390840
0.8416518828204090
0.8396726145033315
0.9521536233769268
0.9509408180930899
0.1276209688049224
0.9984366065593797
0.8681681624663223

0.5815874693360118
0.4822408537510591
0.5786127719468558
0.7675785592147359
0.7483280923994952
0.7063579915743101
0.6773891407608085
0.8998980938708920
0.9090362492616982
0.9326220453529817
0.8915532060757432
0.9061007936703748
0.9213940692514836
0.6993335620654534
0.7163599087883354
0.2430001649821902
0.0767206861575215
0.9744726610898752
0.0789729908549661
0.2683741509780234
0.2430522585928133
0.2407559832307744
0.0786406215946158
0.9728913859950887
0.0815068186717360
0.2721961809906837
0.2461116527400375
0.1795641568641030
0.1772040213260781
0.3904665684788243
0.4128690044972973
0.4288283231576103
0.3812168305376287
0.4003511723125647
0.4233872050310444
0.2065350958898700
0.2067044209665548
0.7420957447062102
0.5788902639438465
0.4662615640179162
0.5865699335335710
0.7784386219062479
0.7469728705334446
0.7340210864689122
0.5723393973792762
0.4755518975773470
0.5796035151039463
0.7690553281217826
0.7397503301760017
0.7078950288446839
0.6871986369446278
0.8939743141539538
0.9068352641744659
0.9210715717271631
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0.6880019691275963
0.6943623216454728
0.6958573421079881
0.4968539306743632
0.4936539286594323
0.3735728779672947
0.3089524089338853
0.1989692475852604
0.0877290799617947
0.1145410446098611
0.2433387320989691
0.3715513452801127
0.3084185426062619
0.1930696570349029
0.0926583587478358
0.1169928862515424
0.2432652164401287
0.3084392823870563
0.0729584493098064
0.4180451348344724
0.4088004615371519
0.4017736351902595
0.1857988611322363
0.1917136431317726
0.1988818480345900
0.9920162240126205
0.9973836123738683
0.1276871042304257
0.1904193927486862
0.2991365008889550
0.4030339374337773
0.3838253391105729
0.2563498672643607
0.1257307892215355
0.1949639337909065
0.3006744871183006
0.4028064831283346
0.3810797180218516
0.2542960810797743
0.1812272062506323
0.4349493921390511
0.0749153231538058
0.0961746265090453
0.0996022272477878
0.3151578604633336
0.2989606792807258
0.3044635380228328
0.5031153315465976
0.5004313421785590
0.4250666692992618
0.1881361594120598
0.2930746734202758
0.1046577055867810
0.0786577017782350

0.1297179579425730
0.0001849709106281
0.8701260580771889
0.0550810413136630
0.8505762093700600
0.4393823602937017
0.4510554664148093
0.4409581858814818
0.4398123784225076
0.4441192404276812
0.4391596304613924
0.6606392860308938
0.6365251685879335
0.6516127742866169
0.6591012809233699
0.6560123603537215
0.6595297260520198
0.5486658142405795
0.5504855735735862
0.3715201644329252
0.5012220906935413
0.6311230645337594
0.3725150576329271
0.5022858998576626
0.6319491581702547
0.4511870839013006
0.6546496996291813
0.5603257972630766
0.5605089580579342
0.5576808102834733
0.5625226632794896
0.5431600945931783
0.5488308761844395
0.3407910049481019
0.3403068383780488
0.3453453377527050
0.3343830822428743
0.3585237573275622
0.3565258954917269
0.4506103213572266
0.4484539421715936
0.6269304196039909
0.4982149190187486
0.3680488455119024
0.6301731590322587
0.5066705595398371
0.3767803231000485
0.5555076735793441
0.3410246432763677
0.7493488257266521
0.7512090940430763
0.7523285200379524
0.7482735350085282
0.2489575140552442

Green Chemistry

0.8906435471476614
0.9044001401231020
0.9157007753453242
0.7036736142047345
0.7130248705077610
0.7518250791654810
0.9166877878155495
0.0173198976337183
0.9204543898610922
0.7302606017685879
0.7520143114193977
0.7642419475857001
0.9282593443163271
0.0451275521487526
0.9237861210792743
0.7321703937443861
0.7646683522288152
0.7843097426359802
0.8230339856548754
0.5993783517930478
0.5878464841116688
0.5796467608665578
0.6107979844044020
0.6003428524536399
0.5858753917766327
0.7923656130469096
0.7946477828295396
0.2586200468003304
0.4271042342697980
0.5312205550844425
0.4176781955849035
0.2294993085030805
0.2633821236525470
0.2640773749280183
0.4233124258424374
0.5319714227921797
0.4136785881121592
0.2254279178971449
0.2517849844370971
0.3239103576670430
0.3387745957211818
0.1108627012830789
0.0935325012923742
0.0782950854758939
0.1362973125322182
0.0897032868729995
0.0751997100087791
0.2926689243713548
0.2849879823666333
0.6465770449519906
0.6542591491132099
0.0515338007394927
0.0615982803417559
0.1465687409991797

20

0.3125086457713557
0.2126653515548217
0.3874218179158261
0.5740882646666827
0.8079409330706574
0.7141595461081405
0.8896322389584719
0.9176629994342006
0.6869297964203598
0.7846909474228806
0.6090670670153089
0.8732169722833751
0.7747074309402845
0.6222933297551145
0.2733283852497334
0.3049223880491195
0.4233249609392308
0.3453421036352296
0.6564891668998023
0.7506304548812526
0.7570584415193239
0.7674063532615737
0.8582592299437851
0.8768235689085557
0.9340974138527207
0.0135918309484304
0.9541382106998220
0.9534402289754911
0.9666334848810944
0.7766181348087550
0.8485433354968593
0.9618672214040271
0.9416448965285042

0.2585991382381034
0.2507512276722356
0.2495204972127057
0.2461793612226274
0.2480557409561555
0.2506014219221686
0.2496247559576610
0.7502111169264080
0.7491528697456517
0.7553685733743641
0.7531800627739352
0.7309845687661866
0.6714020734799669
0.4376851816703063
0.6718583111803483
0.1760526684119227
0.1731886946692094
0.6595903028621266
0.4252095999434522
0.7097152740782586
0.7302881488459714
0.7920006861867729
0.6748817194163081
0.7577675929421157
0.7553409164271591
0.7364666439561293
0.6732675147446336
0.7893367575808122
0.7063961298952292
0.7404320598873114
0.7257213025292624
0.7249155607493941
0.7381534411530226

0.1548243150625102
0.5612937985375213
0.5571331999799476
0.3545739393718016
0.3492132164735238
0.9435008184880433
0.9414429866977335
0.8514571213227986
0.8515647885897609
0.4611198410463038
0.4473533616458086
0.2931490989127521
0.4760714625889888
0.4655528189081236
0.0288764305625493
0.1767629089303236
0.1756573439367946
0.1690345877549311
0.6271568183491311
0.2485574106751237
0.1227641336518968
0.2135184515537945
0.1719247577105969
0.1471982332027167
0.4579186993673413
0.4149179008542495
0.4255929897566132
0.2810841226870767
0.2489522784437716
0.1956233158143081
0.1965465814107102
0.4065750864752660
0.3026045379406346

TS betwween DEE and ETY on LAS (T2)

0.4230205096271986
0.3092789233733412
0.2792933745457017
0.1226204029175730
0.0688941362782869
0.1854468863170532
0.4222002371341674
0.3086655817764220
0.2748482316808344
0.1192064139071953
0.0679166322080974
0.1865905929297710
0.0770913662437383
0.1885563675773970
0.2198027694481622
0.3768844476123599
0.4258255923451994
0.3103465597420323

0.0589846605135550
0.0273617847765726
0.0595702021199111
0.0608708737897909
0.0281637432811906
0.0598036235177940
0.8260155656966947
0.8699708471185114
0.8278037581034796
0.8237548609658581
0.8698714060593594
0.8277509586318339
0.9403443360247613
0.9712555415717534
0.9395751107473513
0.9362843925810247
0.9684980119963448
0.9415921492016572

0.6630875311872266
0.8084976504378567
0.0302411169675883
0.0310032798714966
0.8200738951641301
0.6777248474657428
0.6784711821678899
0.8174952480673870
0.0339364047971381
0.0309916781353038
0.8209332775239496
0.6874686194072588
0.1680248841240668
0.3176582041146270
0.5367043529784065
0.5329739968391093
0.3188741850976220
0.1772331743741561



0.0782433225905094
0.1892083751555506
0.2213140291968581
0.3751811845865139
0.4307529562028893
0.5760914325991585
0.6898473163775736
0.7221203318728423
0.8793180205317612
0.9300807216844268
0.8139757830678741
0.5727540895974909
0.6899514562503224
0.7254080202150163
0.8793487932427734
0.9296754536159729
0.8137118513749171
0.9193146699752236
0.8039572149445326
0.7827867651650930
0.5706991710673811
0.6864620437017201
0.9242506070532904
0.8083674241726077
0.6160257634018718
0.5667258694632125
0.6855155901838852
0.5752127234490526
0.6894979129925259
0.7189844209142676
0.8761410740064894
0.9288175303821576
0.8119954919747179
0.5774212508652444
0.6917040932103606
0.7246528267196460
0.8787688058071448
0.9305230716522843
0.8134959103403209
0.9211425864761179
0.8061931095734869
0.7799752549998099
0.6230020007384071
0.5710486775881642
0.6856561097065142
0.9211062231154912
0.8064946631107988
0.7729147492237242
0.6188096118532584
0.5679040564283793
0.6855320053059599
0.4231401878847312
0.3081688351054078
0.2774543194120221

0.1717413323449863
0.1297120363535134
0.1733167487343615
0.1733739947591257
0.1254611500202981
0.5626823918630214
0.5264169144012538
0.5639092409792276
0.5652668915373333
0.5245535658440516
0.5547328736587056
0.3242415786138366
0.3681722439824891
0.3269064473222848
0.3254613394431217
0.3670178963645707
0.3256312312816547
0.4420263012792050
0.4671873905145891
0.4351260057589136
0.4733962374481671
0.4410237960924060
0.6719728340607748
0.6256700231355460
0.6757838619257370
0.6305642008528033
0.6720837326622896
0.9430553725537839
0.9705160456916947
0.9376863886627678
0.9367061302617761
0.9704682172107982
0.9413457945194079
0.1693695300576920
0.1288053306755225
0.1740506449724983
0.1734933323115919
0.1288672569031513
0.1709558838769527
0.0581920175960445
0.0296490513617553
0.0606567733320467
0.0614297648098511
0.0302265314842102
0.0608640580341639
0.8272674663368189
0.8712849356193018
0.8301815178949182
0.8295046710254468
0.8719758696617791
0.8254895222746769
0.4397257544751431
0.4702512328830785
0.4427493806133517

Green Chemistry

0.1767771288836911
0.3233801328879463
0.5375430709196984
0.5281362603518269
0.3227801901371471
0.3396505591167018
0.1919370928299349
0.9730928477844314
0.9759782043534680
0.1867597200340579
0.3264078035643366
0.3276024850217089
0.1908352142225115
0.9725187673479667
0.9731170835400580
0.1846077201485077
0.3225918310438093
0.8382767903050815
0.6920791548475892
0.4693116740374804
0.6984745726249892
0.8336396234610108
0.8310455033735900
0.6924785459686608
0.4746440574430257
0.6853391748817732
0.8220152280555938
0.3361480529729255
0.1864860619044125
0.9676867402888625
0.9702280730550034
0.1823648159027776
0.3239659280539767
0.3309660763138172
0.1860957513327572
0.9715367129911063
0.9723612051259956
0.1831132341040736
0.3204431168564249
0.8344458015418463
0.6913562318494921
0.4675240887529066
0.4742196699426841
0.6891480607209224
0.8298901327425516
0.8241722875410672
0.6860185457615152
0.4693097100091752
0.4736114152757991
0.6871322460409530
0.8185232021261387
0.6594707283633232
0.8018860680512753
0.0245003017716721

21

0.1207108199883930
0.0670456098734014
0.1840360272305051
0.4225305625717986
0.3074896497148153
0.1180484235195952
0.0703050621510162
0.1870520008314121
0.0767494200892303
0.1880569580173309
0.2204794959973956
0.3777728713724952
0.4322588779927297
0.3129164588702372
0.0771702125641114
0.1894975727633481
0.2234568133861791
0.3770389474562180
0.4298643055799744
0.3122488215078068
0.3727583695119266
0.3100475029260991
0.2003243738955077
0.0908667132194338
0.1157089010487911
0.2434878568873453
0.3722568702747276
0.3078109331385793
0.1963736052198823
0.0873344897052115
0.1160689154250931
0.2428950225998821
0.3126146058570043
0.0724875134782842
0.4153205711410150
0.4099821248617508
0.3978793809075669
0.1889846921761764
0.1917938372267095
0.1977333419175891
0.9949856630770112
0.9943386198354840
0.1251190108284610
0.1907207211621866
0.2986986144847762
0.4035621771250966
0.3813651743237630
0.2544946687598702
0.1252696843750501
0.1860208068908776
0.2986589392749978
0.4024424086751208
0.3915628433559547
0.2556739936671141

0.4368608252867295
0.4717107640741942
0.4401785185629469
0.6724892669544099
0.6265339507020713
0.6712042447040961
0.6300725721004481
0.6744111842549078
0.5572298687437485
0.5296944689858816
0.5630423770488937
0.5632430110632333
0.5266041819426358
0.5520267249113561
0.3262223992459894
0.3719277639474895
0.3270955743166572
0.3253708081941654
0.3702586093375027
0.3353466450017160
0.0585506249362608
0.0496223367852504
0.0520968471907642
0.0608443506459386
0.0533974561174714
0.0538376895508308
0.8352916903747981
0.8551657742752322
0.8392185075040877
0.8372871042092628
0.8443933030676037
0.8414242181926499
0.9481524896928348
0.9489216887945960
0.1271066419225814
0.9976641136627740
0.8678156296828036
0.1313500828827641
0.0024782555354368
0.8720195790389434
0.0505648930527919
0.8481203000187613
0.9419952730364322
0.9397742276324620
0.9440466321578463
0.9355687789402075
0.9424676356836674
0.9500610997576403
0.1597115680735955
0.1552116946613588
0.1552121963459754
0.1624260048551301
0.1570559823544503
0.1527544021138984

0.0276576504532955
0.8164871254399187
0.6739491050193291
0.6771217331278567
0.8134037661902114
0.0347995727210813
0.8194594826615967
0.6855704049437794
0.1679061271864121
0.3187811952891869
0.5371807767782070
0.5301614690909315
0.3212707930961057
0.1827630460835113
0.1739296034183249
0.3155372804048043
0.5318368296535155
0.5248983833407456
0.3158059751611336
0.1771284902411208
0.7542645701905010
0.9212314684174303
0.0233839920474546
0.9227752551054382
0.7324278881733063
0.7569678616918575
0.7693924653122792
0.9332473242029354
0.0255590509641824
0.9246285006153260
0.7349681508789794
0.7677435544197468
0.7971826777472838
0.8294128465747832
0.6023122134468011
0.5898135911900209
0.5841863850943423
0.6258994785423617
0.5958268532789994
0.5902770319391309
0.7946171409895034
0.7924503349881092
0.2617159246737706
0.4268380280368619
0.5334020635818891
0.4213206240175171
0.2301856957735914
0.2604597974085498
0.2692651247820009
0.4361103648803026
0.5306748131357159
0.4168512279603576
0.2234244479066860
0.2725360318323460
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0.1830734005987434
0.4170286991804815
0.0847868002689943
0.0922941144986610
0.1034728121904148
0.3027012470873254
0.3069183137962564
0.3001403037712130
0.5013852472931511
0.5054248664245148
0.6284426807667792
0.6903693500525176
0.8005823452715021
0.9086210093794111
0.8848897554951327
0.7583449631938821
0.6257449464441166
0.6948803119087937
0.8024926293457264
0.9076502388608310
0.8836933608744976
0.7553198875252455
0.6824371822656006
0.9221331154553537
0.5795559203560193
0.5873936984835234
0.5877933760843619
0.8051365880505754
0.8124925108183053
0.8097394929948566
0.0047003660792339
0.0043589460125024
0.8651353521254239
0.8098779789334721
0.7052266083635662
0.6125268862191662
0.6121474719815352
0.7340441649085304
0.8741685336703447
0.8116636250207292
0.6906413695337750
0.5797522676855072
0.6169603942688812
0.7455804317470008
0.8025948416670485
0.5731183072644799
0.9180173992750326
0.9017246150972323
0.9079003697866541
0.6891157428338640
0.7054007385197201
0.6915894013373546
0.4979572564382356
0.4930279388607636

0.0500491122524849
0.0482469522528683
0.8704754871240139
0.0003484768735372
0.1299900527077201
0.8709909004718184
0.0002406099305294
0.1291991781936778
0.9512422989610657
0.1429424831492643
0.5580140294197217
0.5553978098172530
0.5699270178833955
0.5583229200230259
0.5533118374703067
0.5448735698120560
0.3362170890930346
0.3413931248828324
0.3446784635759820
0.3341809548223548
0.3392731696643305
0.3474113199244790
0.4472185476407575
0.4458908052565451
0.6357512359566170
0.5077482661647692
0.3664830729769558
0.6239585920263219
0.4947894223197026
0.3660008744753667
0.5436853579281538
0.3476438182206537
0.4378714210147859
0.4417616718233296
0.4363962465835690
0.4371575644477214
0.4511742276867939
0.4394039784588071
0.6485691740677318
0.6492692022665959
0.6546762745212412
0.6623328292558944
0.6559885131592657
0.6560762842825184
0.5460132135668389
0.5507055702803695
0.3734036516392968
0.5030619605587211
0.6336035778487613
0.3716259957252615
0.5001554258452864
0.6289861075282557
0.4449910984162685
0.6486137232647842

Green Chemistry

0.3233779620432218
0.3272645431484245
0.1121020984702584
0.0937121033384368
0.0827361458720061
0.1243258452319947
0.0984630986735123
0.0734171023826708
0.2961852544378726
0.2975839315287136
0.2496253420719396
0.0808423868677773
0.9810425674122225
0.0846292575182004
0.2733080812262427
0.2429130979681644
0.2402132117361477
0.0793726311655599
0.9719698437213228
0.0822298856373586
0.2713386589569932
0.2494072545830096
0.1890750447039662
0.1768367592095949
0.3876699643665525
0.4217867918408093
0.4233716782270354
0.3796529259007475
0.4043414672333651
0.4245634759474538
0.2123666455359439
0.2076008920407072
0.7524370097557475
0.5808330670319685
0.4692575111217770
0.6045837655507449
0.7931074178465503
0.7369189750757464
0.7478815482592790
0.5819761193679982
0.4838561079238708
0.5792937552709181
0.7679702430399039
0.7497500557319202
0.7011794232783424
0.6789097683170023
0.8985180447616810
0.9102506627531666
0.9326933429422578
0.8906379166145134
0.9061871310112098
0.9221468633215125
0.6995847125426048
0.7178504357778454

22

0.6244598529515849
0.6886720815082271
0.7975832607136011
0.9051866198588999
0.8819629225661978
0.7540856040384334
0.6265167392689263
0.6918032758220662
0.8015343512815079
0.9088094422756718
0.8834892183632682
0.7563124682270085
0.6901455024143641
0.9245444973156598
0.5822356460426359
0.5903789803070476
0.5989717435245269
0.8061830954027160
0.8084818111767267
0.8045566413538793
0.0022722320757335
0.0046773638849475
0.8719206462156373
0.8060652631662373
0.7012162012612176
0.5998731275723234
0.6148120917996734
0.7424261594711087
0.8728369212873984
0.8062208059382014
0.6955182329511070
0.5876984312054884
0.6156106789467150
0.7433210203462739
0.8043515972524199
0.5739677836647070
0.9144505208973329
0.9042058383811751
0.8981859875642720
0.6897070145744975
0.6930602680521886
0.6958604082571102
0.4968343975794547
0.4938291235163536
0.3735214922383003
0.3091881024976482
0.1990736467480773
0.0877993977990839
0.1144760249454550
0.2432944756731660
0.3707266931014474
0.3084919928979130
0.1929385870571634
0.0927424159579308

0.9463375705598571
0.9392086971524394
0.9405852481402789
0.9384693814910808
0.9432033683392940
0.9462171610437559
0.1543036787055800
0.1598407890307058
0.1561182675786028
0.1613237943388178
0.1549996446226614
0.1514488243407970
0.0497160075539044
0.0496671852277378
0.8730514878180783
0.0020396282823461
0.1310784917587644
0.8723464357050048
0.0016533714833004
0.1299581003394061
0.9466317831555818
0.1497746819005336
0.0573159822113733
0.0538287334872234
0.0566584043653545
0.0581371016658670
0.0579304567807877
0.0585292956844214
0.8429594556038758
0.8532685716324526
0.8484196823517867
0.8452423404668865
0.8414619373483688
0.8394371770339831
0.9503424271186116
0.9510306267704234
0.1274525527811169
0.9982269031738203
0.8677932260166304
0.1297496754882376
0.0001467984555479
0.8700538565928401
0.0551423103542777
0.8505371632244019
0.4394276928547328
0.4511212849549444
0.4408849159131170
0.4398464474557205
0.4441962901612828
0.4393545793095190
0.6611234615701411
0.6364787295485256
0.6510660172813342
0.6595918648378211

0.2433465409760998
0.0774171700708917
0.9743902778838448
0.0797540307703238
0.2689536571330693
0.2436229539558425
0.2410940982941563
0.0773891349125184
0.9756623909162891
0.0799783245299885
0.2705125986367755
0.2440213097514828
0.1791982192118002
0.1753842891000057
0.3909263117903152
0.4127317345705778
0.4293965874969796
0.3811921948550269
0.4008872310816967
0.4216587467296940
0.2064534212260812
0.2070852431049232
0.7420036915162959
0.5785279620638866
0.4664105873473130
0.5867430271372358
0.7784426585745341
0.7470366837715915
0.7336880285528227
0.5714871061173471
0.4743007920129401
0.5799154833857271
0.7695601457602645
0.7398415060335717
0.6993301818334126
0.6885532096998075
0.8921784517724325
0.9084867046928387
0.9208942774817473
0.8888693799153721
0.9058229352907234
0.9157560171077814
0.7041937631493027
0.7125674789640755
0.7517806085119643
0.9168800283553044
0.0170992270524784
0.9205930505558088
0.7304633296036287
0.7524530007204625
0.7641631097589476
0.9288994369668890
0.0454172019193977
0.9235984287563782



0.1165360048952706
0.2425075872521940
0.3084966755208738
0.0733012324492326
0.4180633099357207
0.4090257919427453
0.4019164242703341
0.1859102664350365
0.1916850122560126
0.1993222924359711
0.9919044227060082
0.9971884113010087
0.1278462594177817
0.1904072760819298
0.2992326083008651
0.4031368103072067
0.3838650606552352
0.2564077480862540
0.1258393086072035
0.1949179711773963
0.3007157103334683
0.4029024249038359
0.3811074719875859
0.2542623983335714
0.1808431759704293
0.4343715377773983
0.0747093359653991
0.0963898278416123
0.0997493544405491
0.3149435195006773
0.2988415122540924
0.3045331722502375
0.5031834454269105
0.5004356519421577
0.4249640969929581
0.1885074743324390
0.2924623269038429
0.1050593564380747
0.0789087810685301
0.3113876030439263
0.2125829941486360
0.3872865692083468
0.5738513891336242
0.8080147772671754
0.7140229179902562
0.8893706941603647
0.9176494422543890
0.6868318547820557
0.7856064879648944
0.6069866628535225
0.8681155581816247
0.7735300719309385
0.6220422695119465
0.2731057526049867

0.6562466814522780
0.6591458225730653
0.5487651201808754
0.5506977812084041
0.3714947221847716
0.5011852399955808
0.6310310957695376
0.3727302330164933
0.5023915605264312
0.6320916922086596
0.4516316872400477
0.6543574307045897
0.5607082202026862
0.5609542066307881
0.5575711835375432
0.5626371839038050
0.5431353816617147
0.5486685788731063
0.3409167516179535
0.3403449025220035
0.3453635533184607
0.3339439965863776
0.3579033025315665
0.3573681511880756
0.4509673232056974
0.4483409416653499
0.6268565583498459
0.4981885927476660
0.3680000706122316
0.6301323514390990
0.5067740985951508
0.3769012947498738
0.5550379765336825
0.3412024254022769
0.7493228696476228
0.7512342568780613
0.7521147980587140
0.7481102552900473
0.2489308141625018
0.2587139309469250
0.2509362015211086
0.2494516128039027
0.2463493657139671
0.2480488957985640
0.2506557333923805
0.2495684875830498
0.7500103926808979
0.7491284016489251
0.7541671379946795
0.7531282086711933
0.7289952496970447
0.6713668999664123
0.4375743830995810
0.6715902323198425

Green Chemistry

0.7316480585933957
0.7660670763346193
0.7845416693233265
0.8234309821390580
0.5993401241911971
0.5877346109338564
0.5801383467415023
0.6110797042876850
0.6005503672124795
0.5864455303013849
0.7927183462020539
0.7947225745936580
0.2584584497960367
0.4274735840038797
0.5314060057434382
0.4177709051160016
0.2295593463281837
0.2637449742426268
0.2641540209622772
0.4235190013496800
0.5320001313340680
0.4137336722350239
0.2256123973482474
0.2521630501458195
0.3246640437131491
0.3389553925271237
0.1104737905859200
0.0938691475374386
0.0782031746857520
0.1366925997508157
0.0898233956811482
0.0754222744567837
0.2925487255632099
0.2849717017727290
0.6468743095495664
0.6549796376739784
0.0522760562196243
0.0621419696285579
0.1465899752759806
0.1552387381193647
0.5615845070837476
0.5574012884557018
0.3546587131879265
0.3470908675608376
0.9434182987823304
0.9401899731548560
0.8517289217532806
0.8523057609182425
0.4498340071489422
0.4476032756169958
0.2730250561903185
0.4742626357259705
0.4660243765483247
0.0294221665940743

23

0.3046959536300112
0.4231443330480929
0.3442453600123770
0.6566499760091032
0.7286750029626333
0.7357076349895791
0.7464143896630387
0.8354070624090262
0.8535616980959613
0.8924373297301530
0.9755241888056072
0.9520966461632475
0.9540240198621291
0.9670007396904854
0.7569633234647140
0.8307855594534237
0.9437548480809566
0.9398259719053368

0.1760337219332160
0.1733512063824753
0.6599300252457457
0.4261908876091390
0.7096775417841196
0.7414366816252160
0.7939937574746123
0.6817060789692367
0.7661880104512546
0.7412233980027056
0.7617281672026712
0.6768125242821131
0.7892128245512919
0.7053807719129098
0.7443523615063712
0.7302139897254597
0.7293390559685652
0.7381728289840540

ETY on LAS (T2)

0.4239965151413455
0.3094554243543107
0.2796008387884645
0.1230157658143948
0.0694515691323982
0.1856337234734692
0.4229369593792184
0.3090092034708959
0.2760464097716004
0.1204047307114143
0.0693396973872565
0.1874712849644651
0.0781079545729664
0.1895711297213252
0.2207698119215703
0.3776860061258707
0.4269659733839655
0.3112235611304922
0.0785410702619617
0.1895973834249804
0.2217432006553634
0.3755665057628929
0.4312848976404677
0.5747195558371879
0.6901092144320925
0.7212628187555803
0.8785485021703533
0.9303203813875202
0.8153463129247008
0.5725729583362962
0.6904206541801539
0.7258570886576209
0.8794373377482815

0.0588458266059174
0.0270566438103050
0.0595863919209261
0.0615560091069585
0.0280443782310645
0.0599631455072953
0.8267231302516260
0.8696774222859566
0.8286320499648919
0.8243464093168251
0.8699393581323023
0.8272087635980272
0.9407634256331615
0.9708027665048744
0.9396388285459915
0.9368515998694293
0.9695663081098389
0.9422362533310014
0.1721571668122511
0.1292728864614964
0.1733876166996275
0.1738277161425024
0.1266249923370700
0.5627515207723670
0.5279686459866693
0.5647963216083902
0.5655805621063852
0.5240984625995756
0.5558130088356280
0.3250967149078830
0.3693761770053277
0.3272514262055553
0.3246526836032155

0.1771678120502851
0.1760231472379814
0.1704740918539292
0.6271526789790255
0.2359492505779870
0.1172522082358813
0.2178162450379686
0.1469263973356234
0.1342483516778296
0.4117823415060607
0.4414916596729105
0.4216658807089501
0.2731860016316023
0.2402681545542749
0.1914717937352733
0.1831851389545139
0.3963527507652612
0.2876586644384396

0.6608724261311750
0.8055469809304057
0.0268063931229887
0.0290802619850350
0.8185410106235059
0.6756601996799799
0.6762332897984661
0.8153217395408383
0.0325721836996763
0.0297250608958311
0.8193170440302355
0.6854032766371729
0.1666014058663949
0.3162080787258175
0.5352059583250898
0.5302433424762553
0.3169687998779585
0.1754039008240416
0.1750970888046671
0.3207228467947709
0.5353596630088040
0.5277950397031969
0.3223336429504156
0.3372714078967556
0.1916048134921197
0.9721464039998705
0.9727532382906948
0.1809988772326953
0.3252443094338544
0.3254589531773937
0.1902884546866302
0.9717152616780359
0.9705089137035164
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0.9296014773513638
0.8143813671056277
0.9195733181812182
0.8035721264055722
0.7822951423194729
0.5707850037486909
0.6853318708878480
0.9245068918298607
0.8077450975668611
0.6173203472866593
0.5698007037859740
0.6859852114068159
0.5761890158135704
0.6917085737078192
0.7200970969495568
0.8772631384642072
0.9298626470788282
0.8137582111736006
0.5782173931552970
0.6926287333223405
0.7246684759370555
0.8786756386343083
0.9304327485035462
0.8140013364407357
0.9219014241110381
0.8066342603174024
0.7807981415075516
0.6238992690896834
0.5718835785928127
0.6860685279543548
0.9223395238859818
0.8070250507081496
0.7734001040723300
0.6198986510546971
0.5688375782667554
0.6856782263546753
0.4229635217335592
0.3081282004182873
0.2770652229183675
0.1206190152499356
0.0666731638207751
0.1839466452723930
0.4242026505166797
0.3094938306431330
0.1190767699087684
0.0706364278939090
0.1879514837886644
0.0772880717055669
0.1889135253280123
0.2205368528471147
0.3778971350012189
0.4314364285416031
0.3127100338610664
0.0770941542666530

0.3670594744073292
0.3276698209042523
0.4417099202571051
0.4678460243442756
0.4369656499022827
0.4734207406846796
0.4414047036498828
0.6724012501196021
0.6263293413070948
0.6749789621062637
0.6307287258763595
0.6737545278372394
0.9438513706806861
0.9714847664239739
0.9387550039979343
0.9364482723558358
0.9712336228089815
0.9414953398802938
0.1702256862788541
0.1299845752740599
0.1739424205633545
0.1731079069193735
0.1297945580908523
0.1730488077495578
0.0578611457587066
0.0310888870904186
0.0615849352650553
0.0623653136246200
0.0301967008686498
0.0612544957517366
0.8279143859976994
0.8725952249313134
0.8309324780269722
0.8294203468781921
0.8719665632663967
0.8272311138653022
0.4405569072023006
0.4699521267361415
0.4422218676500083
0.4368265235312994
0.4717028733635910
0.4401334632852257
0.6728544953222860
0.6266185510930836
0.6716571246600019
0.6300015026201317
0.6743126632054259
0.5572255099385760
0.5297799483399196
0.5628765885824072
0.5639497623629350
0.5254616950679805
0.5521702342667563
0.3266936174067009

Green Chemistry

0.1802256250155912
0.3226241152313730
0.8373355454412936
0.6930900352247127
0.4691947477450609
0.6968264714070221
0.8340115900460846
0.8257940120155790
0.6914364707095570
0.4672901149721630
0.6815706504123055
0.8222349346631765
0.3352931580565041
0.1872504970375235
0.9674871611298526
0.9694973517784746
0.1817603521536521
0.3242299339810726
0.3283521786808254
0.1848477453814832
0.9688993098543173
0.9697625945406749
0.1811213621646605
0.3191645163827132
0.8330517476583118
0.6900208815967114
0.4660568776758094
0.4725972348454794
0.6860514118352630
0.8283945431590800
0.8233325132405449
0.6864548424364739
0.4690519917505545
0.4708342302450808
0.6837310820592388
0.8187985717727299
0.6567719307729730
0.8001613035473967
0.0217215671390236
0.0248840937769088
0.8144838486000949
0.6723214645565652
0.6721107127159078
0.8099017268275044
0.0329487906439339
0.8184361616207255
0.6834331453565934
0.1654460495165083
0.3161275798710605
0.5350414647462117
0.5268839503533643
0.3181638658426799
0.1790495670963281
0.1728436628666198

24

0.1897173702844386
0.2234706399196126
0.3769326362140192
0.4291114954765478
0.3119588280233889
0.3735102544828852
0.3108637430721673
0.2007753222150562
0.0902765606025312
0.1162756343584880
0.2441943948412165
0.3735139204043741
0.3084766368529485
0.1976307420310110
0.0894028323528244
0.1171469801398552
0.2439589194892702
0.3109610965162108
0.0743836687336612
0.4159736273123012
0.4115068607689520
0.3984115029434249
0.1885023452827872
0.1918895525189021
0.1997117242147111
0.9955056606530257
0.9956577151550787
0.1262558169372520
0.1918045797987121
0.2995790911879431
0.4038961132121026
0.3824988439045134
0.2556600457648368
0.1248777074655489
0.1875686297015377
0.2991297697788633
0.4025917162657223
0.3917697270223323
0.2556802463905948
0.1843459125735277
0.4186995353432529
0.0854004800421009
0.0944786934296182
0.1036519403962374
0.3048473859188979
0.3059416500863295
0.3020571606490042
0.5024873350162667
0.5054246704974910
0.6276732048669063
0.6910573974161153
0.7998507770358140
0.9075526686757447
0.8850626931604785

0.3715105004169295
0.3272150426743003
0.3254904223071983
0.3693547988311856
0.3342663864216568
0.0571101847378315
0.0488770174286747
0.0538708505469121
0.0609952857102921
0.0537648602567995
0.0550281378427264
0.8363326850618659
0.8556886079035264
0.8402249441646810
0.8371727703298772
0.8444638210262679
0.8389975969128558
0.9478268093422525
0.9489417924440701
0.1275607737231177
0.9982639820759308
0.8685658038944370
0.1312000801201098
0.0020861137119864
0.8719217916526708
0.0496398761393675
0.8485187865936836
0.9416827710565913
0.9393607236444592
0.9453348046469358
0.9355512765421897
0.9449827174544021
0.9499222111015080
0.1583409559992526
0.1558981308971904
0.1552028374222046
0.1634922598155008
0.1571321310901708
0.1522625392697788
0.0496955148192357
0.0492407801561820
0.8712248459798351
0.0009065985938707
0.1306162304461369
0.8713564375000160
0.0002394444839271
0.1289318350738757
0.9522321411293713
0.1453432265664107
0.5579897436593011
0.5572043091388388
0.5683801407340248
0.5606711027076918
0.5475810420973998

0.3140159780101908
0.5306604281197598
0.5237961134356705
0.3143584782315041
0.1746945883973526
0.7517256710616492
0.9184928052494629
0.0189616897073796
0.9215657876440396
0.7312096525782771
0.7543368658222256
0.7677974342966598
0.9313077532601760
0.0258073080110443
0.9225857910466543
0.7328141112411979
0.7662030112444836
0.7938208661110586
0.8280458968700675
0.6015546492714618
0.5860620744656678
0.5821257298290550
0.6225691209417692
0.5945931050267895
0.5890124336946425
0.7922714071059156
0.7914343567204745
0.2603375336429182
0.4253402116800738
0.5317679888879148
0.4183194306766695
0.2272713166519466
0.2590420416601588
0.2680758346168845
0.4327650059918184
0.5302982832301626
0.4162022137211230
0.2223133762568723
0.2680340312204019
0.3224030048854787
0.3277942855463998
0.1098295254747732
0.0929071157225385
0.0808024996399176
0.1228784599168328
0.0957585900828080
0.0698561555465970
0.2943344180397306
0.2964210137053024
0.2483353837995721
0.0809190359631378
0.9764074921652104
0.0818429894718019
0.2706976594745984



0.7573801381070118
0.6247359237707507
0.6964907623095269
0.8028964582444182
0.9066875360813231
0.8830458059285440
0.7542965398034944
0.6848919217780559
0.9245015520222604
0.5755858439728081
0.5868945787269068
0.5867433953669146
0.8118791421208930
0.8108380683771981
0.8108010026331101
0.0047376176291379
0.0036268056360947
0.8649533009139126
0.8082289606445474
0.7046416869454206
0.6119689771576141
0.6112152492649308
0.7338414832076814
0.8760075016808851
0.8063128633909643
0.6915066426598332
0.5866719657346018
0.6184564188644950
0.7474173151194612
0.8033024318858079
0.5752612271814195
0.9190699011922492
0.9025169745644348
0.9059092109503128
0.6887265430839551
0.7016307475173308
0.6911741729099812
0.4975172314309182
0.4957364855252485
0.6258964638508699
0.6906144016931928
0.7986919564500059
0.9057418774232397
0.8835789431680552
0.7555821655336727
0.6259527302365167
0.6925013328443457
0.8014844193459305
0.9074972002377841
0.8834515762050247
0.7555097099869896
0.6942775732303744
0.9256935821249020
0.5824596786231343

0.5476552148054114
0.3390341919201097
0.3420385296352657
0.3451092296345984
0.3310241114280120
0.3438579950462925
0.3476369400488837
0.4485941790830641
0.4455737462586491
0.6362040282665619
0.5088187985540241
0.3675969264341891
0.6275712123742608
0.4983963182572574
0.3685187206523323
0.5435536646771326
0.3463185876552167
0.4376441701464596
0.4430981808768027
0.4365467257060456
0.4366966048111802
0.4498784514574206
0.4406097538882229
0.6513191445002132
0.6471453528244163
0.6508068400569189
0.6611814653042674
0.6565674503274138
0.6583198748844945
0.5467914061668786
0.5507488866417710
0.3730716280180991
0.5026710080183184
0.6330766560720322
0.3719803148506949
0.5010815843007247
0.6302600929647034
0.4464648460435925
0.6501682090485444
0.9481853726139184
0.9413993245754545
0.9396027860809040
0.9397984010542432
0.9446893727872397
0.9458638222542620
0.1541040634489098
0.1588118099880186
0.1553116278822648
0.1618704376581069
0.1557820877010573
0.1570287819574890
0.0508256818109236
0.0505881310512978
0.8734743508005122

Green Chemistry

0.2452615961215831
0.2376014200635181
0.0792496307259957
0.9686104261013091
0.0806687761927244
0.2690958646818296
0.2514589782300982
0.1878221972451244
0.1646636672409920
0.3845703358532610
0.4208660551864422
0.4212545649685256
0.3737104015912212
0.4071937872233860
0.4241605817260092
0.2074712220265391
0.2053587277298082
0.7520262931496332
0.5814397247003736
0.4671996544617122
0.6027442327191926
0.7915926738057016
0.7384088809427007
0.7383661640930405
0.5794933554240687
0.4665424787109678
0.5758140007665595
0.7658454491965324
0.7519715616307587
0.7036008142895035
0.6774648630460369
0.8976804482172479
0.9094034994780230
0.9253063094626618
0.8906424994205139
0.9067317492693970
0.9218509630617705
0.6973738940163211
0.7098251508469694
0.2432238869751065
0.0775644694066054
0.9717828128610281
0.0790991449766063
0.2692675909211039
0.2444220473527093
0.2373272098420648
0.0748338428952192
0.9708131008974680
0.0782951824238151
0.2686562978417805
0.2430621693608999
0.1818067400669547
0.1744680415108715
0.3894861317913894

25

0.5907616436348745
0.6001137139655716
0.8086155775133882
0.8096316242434891
0.8046592486464018
0.0035659773359854
0.0044264051873693
0.8724307980931086
0.8065755626384685
0.7020209701937329
0.6008534478186907
0.6153155113408200
0.7428189192109713
0.8738796854091277
0.8058007535070968
0.6961794918404456
0.5886806488273603
0.6165252811910324
0.7445189172388709
0.8044201145215225
0.5743901662695120
0.9160150106299919
0.9047070898090455
0.9003160798802572
0.6885404318491845
0.6952079265751284
0.6947133604031326
0.4976398685481864
0.4947973217673704
0.3730138344348563
0.3101527935609268
0.1988746275618455
0.0867787628659105
0.1142223493057142
0.2428350032038004
0.3738745110040103
0.3108759609394889
0.1943466845547671
0.0917303733237097
0.1183635385347142
0.2453478267975462
0.3083501525294342
0.0733858056023139
0.4185405064020200
0.4089918068890629
0.4030552518114162
0.1857164045426466
0.1922763589817009
0.1979661611176309
0.9916786490284919
0.9977790151351508
0.1272038679326928
0.1908930673720454
0.2993396113316707

0.0022930276742168
0.1316445704732576
0.8725957032577250
0.0020275035917355
0.1308942321412143
0.9479249927223320
0.1519194478454778
0.0582683959894129
0.0557511528083291
0.0572876753938401
0.0607205166243773
0.0554407679800450
0.0599186458596996
0.8449125596089534
0.8536476479245189
0.8502191165025181
0.8425528426638670
0.8438575992979254
0.8408752296553110
0.9517364042312184
0.9510382745505287
0.1268426634211677
0.9977146205263914
0.8675934742910294
0.1309335674165929
0.0018474005220372
0.8717789293073147
0.0549476473385293
0.8505724926767206
0.4393707758680628
0.4502827511186605
0.4399069338118488
0.4392466349209201
0.4448139588867078
0.4394230712259260
0.6587315664490903
0.6384080196732047
0.6516608442718359
0.6597263363463829
0.6561982462310824
0.6598970997253527
0.5485074925055126
0.5506023038123733
0.3724147360211110
0.5023331774643002
0.6321396489759967
0.3722800749997370
0.5018423817876950
0.6315133269760391
0.4517061952484641
0.6539292918459009
0.5591593793070220
0.5605400216426062
0.5588198920611730

0.4131863573619780
0.4262341122942552
0.3821373173060421
0.4010484941307988
0.4192441870628016
0.2049140948888683
0.2041055573109767
0.7408587253161317
0.5774162964860891
0.4646479856822819
0.5853884786758705
0.7771859745691394
0.7455358565337256
0.7334061946754034
0.5721819619857322
0.4717018242911911
0.5780106492891187
0.7677949569752739
0.7418438515598182
0.6975639637560220
0.6802948440144907
0.8916468854651517
0.9063311546342632
0.9210811196464987
0.8857566001094603
0.9059271467960353
0.9161559399943088
0.7024369828387210
0.7100321533002659
0.7485737259001238
0.9149481760877833
0.0116146741874375
0.9184567621847285
0.7281093039563650
0.7514137952737059
0.7601789831800116
0.9250860591902136
0.0401853168251816
0.9228814708795776
0.7324379900722257
0.7611081977278218
0.7838554240354699
0.8224804165069339
0.5961984013746244
0.5855747558055616
0.5746553367724067
0.6102984999594883
0.5980916893276915
0.5841481584179695
0.7900136097789802
0.7911488596913718
0.2577082439756767
0.4251012355212931
0.5302046179477901
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0.4020861535421378
0.3834823242947783
0.2561634471289663
0.1243772890137357
0.1947432351840911
0.3006707599053056
0.4019562418666621
0.3801924584900218
0.2532915272689151
0.1847858867549326
0.4335097818336145
0.0770452995902511
0.0979538989395207
0.0994453365372103
0.3167375230824581
0.2972924131431764
0.3036295474441141
0.5024008583484820
0.4995780069079278
0.4248248866942325
0.1884177232432397
0.2934716903250685
0.1071982608900950
0.0811615392741450
0.3126641254034928
0.2129036277374647
0.3873396193773851
0.5762955026194346
0.8111200480757200
0.7143257593641456
0.8889934824455399
0.9190073809983238
0.6860909745860738
0.7852694869070028
0.6100233027403184
0.7738291784722229
0.6215167336556210
0.2746177243933803
0.3056246506822849
0.4235075218849715
0.3487670498532804
0.6556633510742964
0.9712213413502936
0.8982724151018748
0.0119982706318958
0.9369606742286577
0.9437997363113996
0.9654665870211684

0.5622536403533327
0.5414997327804871
0.5513621735938846
0.3432210634535948
0.3408763144415419
0.3457136239487575
0.3329376398593863
0.3575986519168011
0.3532873217165271
0.4508579216348218
0.4473970189895701
0.6273303386541095
0.4989686003118195
0.3686586344091183
0.6299580815727253
0.5065951379376649
0.3767867717403786
0.5533245561380391
0.3401147374637981
0.7500812633443624
0.7508954130233745
0.7528054929282184
0.7485548440131971
0.2494569628038418
0.2578755356429424
0.2508986064846302
0.2498599264601416
0.2472666694688177
0.2500504610875321
0.2509443843555876
0.2489834844480884
0.7502414112021364
0.7507756348609878
0.7545562650007461
0.7529513044285305
0.6709284166880749
0.4383464815510554
0.6723351748952725
0.1756093273270011
0.1730631456795168
0.6582388735356406
0.4243879307434885
0.7176769995543844
0.7386599505616950
0.6476487006541796
0.6654646694016791
0.7117023642878127
0.6728937276549189

ET on LAS + H20 (T2)

0.4238907003795050

0.0589884724800213

Green Chemistry

0.4138889412305564
0.2256711228948580
0.2601189659991955
0.2641500554632652
0.4226096157221593
0.5315603161973637
0.4120226089525138
0.2241009142081129
0.2500914017862204
0.3214176211439333
0.3378034611781999
0.1098643238053682
0.0905412404087758
0.0772090862421149
0.1320355108733703
0.0869822829397466
0.0742379086101119
0.2889126822363616
0.2835718195573811
0.6441712642109862
0.6516976699077645
0.0501286461237634
0.0606412755541467
0.1459414444267768
0.1503932875409320
0.5596786697232217
0.5577198448504942
0.3520760078706242
0.3477870965382350
0.9432276681528028
0.9362770547448590
0.8477604297738829
0.8517762579407722
0.4513863311506264
0.4435459165323882
0.4683342352030510
0.4643464393040679
0.0258982621655570
0.1738111232514870
0.1748345046771203
0.1629880382751132
0.6253666813880597
0.3557690107923089
0.4294769930958283
0.4913038383484125
0.5626091638245030
0.4233774142956730
0.4962875045969934

0.6605212764870255

0.3096531447644719 0.0272518161877399 0.8056900411783066
0.2790168900152002 0.0597365575316961 0.0266281534460991

26

0.1225190440734442
0.0686863785296833
0.1853455938404419
0.4236066888920556
0.3099139341089691
0.2754381134937325
0.1198755612932763
0.0691407738245075
0.1881199477783008
0.0773776902409590
0.1883437554891000
0.2205467965969005
0.3775361918524649
0.4246806424196537
0.3096327841891705
0.0779329564138305
0.1894181702478314
0.2215971501949696
0.3753033306176493
0.4302760498669100
0.5730356744113818
0.6850254129986931
0.7202448212734754
0.8768235710536073
0.9293764865193926
0.8111312730402364
0.5718017002917162
0.6862808842734567
0.7254727261140307
0.8789531216715248
0.9289705827006041
0.8115957551933211
0.9182743211730061
0.8053222969647998
0.7819335360571872
0.5706965980133383
0.6866125027050123
0.9234205716665709
0.8089034177474208
0.6156777344138032
0.5701162094051042
0.6879200931720595
0.5734731943159070
0.6893063346689791
0.7180508812996763
0.8753955752570245
0.9287751556324042
0.8135364530874409
0.5770089211947727
0.6904211509314944
0.7248654446917303
0.8786964779030643
0.9302952888732249
0.8126591804973065

0.0615364187804672
0.0274195455761829
0.0595853233637437
0.8264978048081725
0.8698432583935142
0.8280597002021395
0.8238500696240884
0.8693368373019100
0.8271638010518773
0.9406113244932346
0.9707013183240305
0.9394962442092116
0.9366395832801866
0.9699663829006498
0.9416832969944503
0.1715990507884714
0.1292327177955762
0.1728643074452260
0.1738108221368702
0.1260427161623895
0.5608654961164344
0.5222442308981008
0.5635170399199789
0.5650636449428781
0.5247098730000781
0.5512806004963962
0.3232174187973650
0.3654154500382980
0.3249361804123571
0.3235116032988148
0.3678623934494089
0.3286706604453364
0.4398466356456955
0.4651984565960151
0.4367547002292203
0.4726273930979117
0.4403983554418016
0.6718710571927708
0.6234120580980987
0.6760587612283663
0.6299625947711462
0.6722317109039995
0.9445293705951774
0.9721501140108095
0.9357493403880875
0.9345433022205896
0.9707117621547537
0.9441587687017832
0.1695415376985609
0.1305300369412040
0.1724092766885936
0.1724441023032790
0.1289485248817394
0.1729748899048722

0.0289255384431427
0.8189893376303267
0.6761919465796705
0.6760603170050793
0.8150730845775206
0.0315109594405909
0.0294849555533730
0.8192704040474628
0.6852818699576078
0.1663377920004313
0.3161439605210557
0.5351331374536854
0.5304047867077306
0.3167025443205118
0.1747490447662052
0.1757414082951599
0.3211398757589997
0.5358177596478374
0.5272730743123647
0.3220976345278336
0.3347892073462923
0.1853573283756486
0.9699255316997429
0.9677586286706494
0.1749583136409770
0.3165062763221905
0.3244804099479047
0.1838895786612847
0.9673937149654968
0.9700937888043577
0.1781546754713742
0.3161831933503714
0.8351214514935108
0.6884771640468376
0.4654704413703245
0.6952301888406043
0.8296889089752314
0.8179821249770037
0.6849615595551923
0.4627992639868724
0.6791550327253961
0.8192960733790102
0.3348966284192348
0.1884446531247641
0.9689581899312809
0.9659757023968242
0.1776022046143149
0.3240395651933553
0.3290173227499468
0.1826342764995121
0.9674663212715255
0.9709621720973580
0.1808680753320078
0.3148009894460047



0.9205581313936445
0.8078750531994541
0.7805016654596610
0.6240860781169362
0.5720878507375979
0.6865826006307099
0.9222986206509965
0.8076628075478279
0.7714417114120294
0.6170850277702060
0.5701191324150224
0.6872573658185891
0.4225717330660428
0.3077399654007853
0.2758557637254264
0.1193962371799693
0.0659196942891044
0.1832872843308447
0.4241746120051836
0.3098593677243442
0.1180445589960501
0.0699276763230623
0.1881877205024390
0.0756949904831186
0.1868077261964413
0.2196835748540853
0.3769504522357538
0.4293213553086337
0.3104273763354809
0.0759309755759109
0.1887617030962148
0.2230598814984835
0.3763303996546071
0.4283568144303402
0.3110472075553829
0.3736692352940414
0.3109530791742097
0.2001881155775586
0.0890684497584131
0.1159529591479066
0.2441621302543166
0.3750224776334744
0.3086362853505950
0.1970509452861182
0.0877466399210557
0.1183672578224993
0.2455721882844377
0.3115059564998378
0.0737498637303595
0.4159490727155352
0.4110523069515511
0.3990953185365050
0.1882180366927773
0.1918779709519421

0.0576976353205170
0.0323190208864532
0.0636191339682590
0.0615435489333457
0.0298151838740525
0.0582113922991019
0.8271715388633883
0.8738732439499184
0.8306119680411992
0.8289647200410247
0.8715400546903492
0.8267075897184674
0.4401790155600732
0.4699371207817641
0.4425641708140328
0.4365799155732988
0.4713908252139358
0.4396607068828430
0.6725474298784062
0.6264935527507569
0.6713206147342926
0.6297325515323191
0.6742894490138461
0.5570597605392920
0.5294143222008310
0.5624574877486209
0.5635764602966878
0.5255515494999776
0.5524713222190304
0.3263721064342302
0.3712640903434363
0.3268820957787869
0.3254175000811335
0.3695326238511136
0.3345877205521729
0.0575201871351523
0.0491196440956042
0.0539982727692602
0.0608797892155160
0.0529688672861597
0.0547810189680397
0.8370571821954809
0.8552886408185805
0.8397056170681639
0.8361342594407329
0.8446671967986548
0.8388431146316128
0.9480298548895488
0.9483332621662950
0.1275681933140485
0.9982027301417983
0.8685409318453866
0.1309425903318498
0.0019310935187160

Green Chemistry

0.8321480024544655
0.6864884809254019
0.4641094275176555
0.4720201541618902
0.6857699925315929
0.8276384028831268
0.8176324866747893
0.6843925569549345
0.4653708734015026
0.4661203639906947
0.6832838191441238
0.8204599300439709
0.6569622612428362
0.8001771653922665
0.0219867859762520
0.0260758309958425
0.8152499991783075
0.6728552842403502
0.6725566489813797
0.8101323354362560
0.0328680807200108
0.8184316065892007
0.6838334557279088
0.1665341569516038
0.3172001801717731
0.5358134791065292
0.5277134055625453
0.3185451139632708
0.1794151659706400
0.1733737079578118
0.3144497867573223
0.5307383630470727
0.5233612905111638
0.3141372850573921
0.1749137178635918
0.7517729472825770
0.9186351005622048
0.0174396460189225
0.9218742756278204
0.7318561240067407
0.7544741702872946
0.7683123759737973
0.9308088640504716
0.0233996377632616
0.9228457179756113
0.7341460104348737
0.7643694148436492
0.7939651729526164
0.8289814806965418
0.6008696481215510
0.5862313884149271
0.5821876872947248
0.6233898784446099
0.5947519333063569

27

0.1993438980372278
0.9944616520794274
0.9962502183062637
0.1243349007283448
0.1912792732528367
0.2993865166196531
0.4036414744729246
0.3806282760316972
0.2537663733572778
0.1250952744004366
0.1870758169345240
0.2989687897062753
0.4030412580757019
0.3915232004072302
0.2556825350439424
0.1837783682425309
0.4140884418262459
0.0856024880176144
0.0945746127908592
0.1033818119175378
0.3035350481489621
0.3046690070612910
0.3011153702793178
0.5004928106004943
0.5054608426739874
0.6254252478514994
0.6869101822146316
0.7985133906409491
0.9113046127313358
0.8809876141435415
0.7542089510114807
0.6238989922116435
0.6930204048850703
0.8023028852743338
0.9070857119762756
0.8811169165220590
0.7527025666919559
0.6733111633247525
0.9243176957865797
0.5767045547024250
0.5839209830371311
0.5902611145977499
0.7998868798848061
0.8136539038105731
0.8055280852905459
0.0026731175717170
0.0027598209511861
0.8652269407817917
0.8099588116853456
0.7044866303192479
0.6113401179618601
0.6120479868160758
0.7342766055760022
0.8772718968718241

0.8716612368662842
0.0481488841741443
0.8472433016082503
0.9417615809378485
0.9395105005008314
0.9446608834440903
0.9351464204430845
0.9442342544586245
0.9489910172131391
0.1589045217640448
0.1552211709464180
0.1545338254758577
0.1644200340879794
0.1576870308916265
0.1522143032209545
0.0496589853731282
0.0493327415116347
0.8710929946312617
0.0007334896429754
0.1305786930191319
0.8708896982505479
0.0000126213228803
0.1290309250249592
0.9549582719586749
0.1408912430726928
0.5549747496870074
0.5542213964320402
0.5683048749961715
0.5613208196649412
0.5485320662658150
0.5340478214981118
0.3308473945365716
0.3370905224318007
0.3437871337407224
0.3297646907538587
0.3471633041327747
0.3497993322685631
0.4436724891515038
0.4461221752432685
0.6347574051029626
0.5076312594844802
0.3665734749389057
0.6237932561460153
0.4963931857875078
0.3668001634672229
0.5443177238657158
0.3474109414148505
0.4325047232736011
0.4406652182437683
0.4417306600991050
0.4359941222419367
0.4490649007467276
0.4403481379302435
0.6524204025250884

0.5884306312127644
0.7929328857451130
0.7880965751207833
0.2615100489525134
0.4254450034481373
0.5319367798489203
0.4184210107956067
0.2274366433890596
0.2580627275612906
0.2680571389138662
0.4335603369944680
0.5299301939510882
0.4157949826084845
0.2220746829824681
0.2691679235893631
0.3218122461897466
0.3283455848472608
0.1098977859624555
0.0931052528392193
0.0810632312815097
0.1221736527750109
0.0955931344800642
0.0701405603269083
0.2926410797970079
0.2964876947982892
0.2455574174715844
0.0764631341221905
0.9807398192846253
0.0735513855788779
0.2608286381357580
0.2383695477734834
0.2348390763119301
0.0735992015777589
0.9694693780659392
0.0797914426227024
0.2668344875444709
0.2433368830708378
0.1780092774200575
0.1585792044377575
0.3804144488949992
0.4194853793950832
0.4176193165960282
0.3592741115995631
0.4024929153022272
0.4196232986063010
0.2079172749961588
0.2057854133650462
0.7480408832884725
0.5767155453330554
0.4665193699013195
0.6006263760914136
0.7890319964952095
0.7329764432974698
0.7265935957056888
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0.8011222191980024
0.6917552767109201
0.5871551659792884
0.6202083212353884
0.7491182900990754
0.8092239061319053
0.5751051351127519
0.9186241909525746
0.8974863933357681
0.9017540259914367
0.6901384705831596
0.7039700419274129
0.6901000814022801
0.4973266608344422
0.4964545362968917
0.6243826472390724
0.6897649884696609
0.7968053610442724
0.9060001489497825
0.8818844693688209
0.7536439979616720
0.6260156016406314
0.6900703706607214
0.8016318419072745
0.9088183159804865
0.8831519774237323
0.7560883055986382
0.6875246429603696
0.9243053534182558
0.5766198637824763
0.5890571756562873
0.6012415184872818
0.8086828709779866
0.8130407594044493
0.8007459611153362
0.0023526072346325
0.0044944419002229
0.8722085017804490
0.8059376950323113
0.7020057997555949
0.6018573742176937
0.6153231053560768
0.7425060543778405
0.8756216266809294
0.7982198943144407
0.6936691053559600
0.5918221716982381
0.6185764513730139
0.7482790762032999
0.8114119495458317
0.5746078759946990
0.9159579967614271
0.8995465892307581
0.8998400864267153

0.6431483568724992
0.6587078824685129
0.6592544134372793
0.6570942452623936
0.6509752359397669
0.5439070728602892
0.5500529977972569
0.3719906147950447
0.5010198338742194
0.6316719042537944
0.3706928696104547
0.5000433212776050
0.6289459007936981
0.4460022542868677
0.6502476444364338
0.9464074993596617
0.9414066835340030
0.9345690081165025
0.9388744274230928
0.9443586559124700
0.9498310848806097
0.1582533492020277
0.1590596664246463
0.1539592390661680
0.1634132399229117
0.1541321525917168
0.1542540474819041
0.0514329988792373
0.0500307452563147
0.8743911116569485
0.0023424758636956
0.1312544799769824
0.8764295662971265
0.0057441621107431
0.1340144495294900
0.9476999042121558
0.1494723661220490
0.0619249906445888
0.0604498368349398
0.0542328017913288
0.0598403539646158
0.0545208943440916
0.0556339228754194
0.8442276728013545
0.8517105854346804
0.8469988579537815
0.8419802340579207
0.8416410451463200
0.8505187549472389
0.9532208625798740
0.9504837710123425
0.1255622580746955
0.9968807653850954
0.8669409435453399

Green Chemistry

0.5731133673271471
0.4610798477251051
0.5722941338745677
0.7610259800519138
0.7517662753214616
0.6990023187603230
0.6765059445983996
0.8973368836005148
0.9044749205864385
0.9152593384279898
0.8857587211142679
0.9019343347181612
0.9195391122311790
0.6970727109570447
0.7077554174361090
0.2443957986546086
0.0794018943928936
0.9722295766453788
0.0744658151459204
0.2645699118369636
0.2473736984173321
0.2377984395869364
0.0723087565874034
0.9746473093476611
0.0791230282899001
0.2687942433142472
0.2369404741058297
0.1813105397158793
0.1698743261058111
0.3905588747153786
0.4131994139451118
0.4259589864791636
0.3847185091885225
0.3994398445086607
0.4170763788943027
0.2023888879597560
0.2058825064479779
0.7388429687982593
0.5757055033476656
0.4622442596808931
0.5852575993241980
0.7772705744885051
0.7437721143943209
0.7255258024170087
0.5724940613736459
0.4566887141485915
0.5776742422209349
0.7652366811333726
0.7542743026135066
0.6877516619114833
0.6805795252516308
0.8937915281628207
0.9019442486768153
0.9151381846792921

28

0.6905668922208708

0.6946304932841015 -0.0016249203489216

0.6894340049645644
0.4978304637987782
0.4963089726229405
0.3727859483080747
0.3087880170572846
0.1976231190415508
0.0855442062088687
0.1138749228584290
0.2426082826018015
0.3750319652375966
0.3103468887509972
0.1932159863400860
0.0887372647010742
0.1191437481802651
0.2465609599284114
0.3084007667640611
0.0728800723065472
0.4180067612043959
0.4085877263477743
0.4018935805772492
0.1852455687371582
0.1908443021818160
0.1975819690646863
0.9908939691807768
0.9975515263952733
0.1244798912891008
0.1898544358957202
0.2984594341575974
0.4008830067750595
0.3808079015915248
0.2533934083440089
0.1237668199361793
0.1939583441785481
0.3001430732525133
0.4018975322298894
0.3797769099845454
0.2527881984964284
0.1828249406544536
0.4312819093036045
0.0766551325445616
0.0962016866780036
0.0988094396025693
0.3144716297049076
0.2960093862563826
0.3027434673954194
0.5000910747050835
0.4994993171628064
0.4244919464667637
0.1880563698888592
0.2928189898224793
0.1069766665014788
0.0787241172674088

0.1277897429644541

0.8684497864902970
0.0547633338379096
0.8490955056913747
0.4391257881940361
0.4503646094349827
0.4402040779526088
0.4393901993157986
0.4438934295599071
0.4394005960781344
0.6583754929824700
0.6376626591776047
0.6508813692906901
0.6596875478073563
0.6555878748080741
0.6606001080381915
0.5484286357739547
0.5503132105941539
0.3722601596958798
0.5020305793028712
0.6317425138179839
0.3719645099693230
0.5016521173421049
0.6313292453462079
0.4516633531441016
0.6533778652151530
0.5586653869618717
0.5602686244427815
0.5579342209356696
0.5625302035584021
0.5416889690746257
0.5510558190045894
0.3421790316742933
0.3401913939439136
0.3461394793727234
0.3324209752619873
0.3570806688616061
0.3544772852036330
0.4505219661805033
0.4475563898808009
0.6270400228462477
0.4981760235815507
0.3679390512293773
0.6303063307403095
0.5072882444252579
0.3773137293428136
0.5534253937447586
0.3421163572671569
0.7497629520060529
0.7508084644738828
0.7523150697262635
0.7482310281613436
0.2490103266426836

0.8846947875658118
0.9046840998439601
0.9220240741898085
0.7011790561925013
0.7081324558939894
0.7490624493142476
0.9150301950418708
0.0129065466784324
0.9196973510227004
0.7297032266390595
0.7511370936695169
0.7621041002521073
0.9252401462437656
0.0378141992652819
0.9237607146056613
0.7340871200928251
0.7600413864926228
0.7833398448955571
0.8225206606380017
0.5959064542983770
0.5858967048444348
0.5757742646168449
0.6104124929188909
0.5988861067952114
0.5845491350788413
0.7903586550136870
0.7876815096538369
0.2601723629750094
0.4260489756495525
0.5311164839517944
0.4146555022045887
0.2270337799507615
0.2596526526015354
0.2643752331328991
0.4227921126729517
0.5306651802763267
0.4117440918376650
0.2237000076485894
0.2505823268436179
0.3227785019170901
0.3382486684006065
0.1107827070432730
0.0925988215117316
0.0775947595663886
0.1328913979055930
0.0865443164297198
0.0746303253980837
0.2881424005157864
0.2833633436906964
0.6443812177514325
0.6516657270506819
0.0494270284210425
0.0615254107971403
0.1468023290812650



0.3109742005194940
0.2132232972528821
0.3862544133890274
0.5701535440994785
0.8089799493349895
0.7153417608906731
0.8880021316551856
0.9178253484865608
0.6908221831444674
0.7883921575214418
0.6016313202638851
0.9001941865293174
0.6950991031669810
0.7766571115251995
0.6214892746335651
0.2735386265846927
0.3048251327962965
0.4233825240608902
0.3448552153030194
0.6555078376547727
0.9277876618196657
0.0138658131357203
0.9649137055266030
0.9715348150388403
0.0004246342243790
0.8989629545322095
0.6919648803109889
0.6504224687182639
0.9677442651781084
0.9636306159639519

0.2581863510128516
0.2505057515401064
0.2498437607025287
0.2459746899100678
0.2506360604850739
0.2487833317077511
0.2479507825860791
0.7494585017856693
0.7492982704698836
0.7558787161097273
0.7531576708892866
0.6921911173539423
0.7526130402775579
0.6720565342792820
0.4384516202371219
0.6719810261622585
0.1757845085875755
0.1731843807516356
0.6593979324523360
0.4248296093743376
0.5833125094298740
0.5884338263925767
0.5773259676461050
0.6997884673730848
0.6943829821740782
0.7358147489896157
0.7053586506218037
0.7680733109933360
0.6014458886911720
0.6749688503300704

DEE on LAS + H20 (T2)

0.4235592946100366
0.3091659338119649
0.2793429057552792
0.1226749944930843
0.0689954511967234
0.1852491478652791
0.4231062131210523
0.3101034499634596
0.2754715009680946
0.1200397300328199
0.0690358578367674
0.1882820916299853
0.0771240346962993
0.1881227202375374
0.2203500205887032
0.3772605280321810
0.4250510557888241
0.3098025476591649
0.0781406312317734
0.1893249216858181
0.2214845946510074

0.0584644184817743
0.0270772091372679
0.0593325302205398
0.0610633735038555
0.0275643952127207
0.0596051563801093
0.8260481366127809
0.8696926828989301
0.8276849013652128
0.8235240539565745
0.8694392093112443
0.8271004377733548
0.9401010023622864
0.9706382230252867
0.9395920747829669
0.9364837262724348
0.9694222861003228
0.9412956656318812
0.1714740959898245
0.1290250524716714
0.1727331570932532

Green Chemistry

0.1509481469359827
0.5600428782582517
0.5578590239839736
0.3553066881650571
0.3378236389116878
0.9365734852465923
0.9351094991340527
0.8417453864496529
0.8490209624258630
0.4397503720517880
0.4399174702449700
0.4354092502751674
0.6258947221874617
0.4593128351432276
0.4622075091741851
0.0252590504280782
0.1740929138137071
0.1744680328002601
0.1658794890674168
0.6226766708121861
0.5260477085831424
0.5149091860796539
0.4088130981054082
0.5396401640241230
0.4175165995602390
0.4060281553951318
0.6183854155524565
0.6302304202487174
0.4802358961053347
0.4685768192563254

0.6627788434289357
0.8071192573521553
0.0286591760375854
0.0303266969270180
0.8198413837662110
0.6766392403847223
0.6761289035930724
0.8160789196112143
0.0321619500524188
0.0296369502102584
0.8198499909431936
0.6860846754803199
0.1669414463167563
0.3167518973262654
0.5355732673596149
0.5317123038475401
0.3178063024105419
0.1757363418408081
0.1762473433513959
0.3222197304544391
0.5365206669783322

29

0.3751586007257613
0.4306228301041322
0.5731672073748917
0.6901440155735211
0.7204010843603013
0.8775518301946713
0.9297865537986912
0.8163941981792114
0.5730588285331463
0.6905750678160362
0.7257062509424008
0.8792924033402753
0.9286888896070546
0.8141351982192997
0.9192854486328115
0.8055273259161440
0.7834082194465545
0.5709008281256543
0.6859279563207241
0.9249097790659835
0.8082231817130943
0.6157097069747116
0.5715781351900031
0.6867811854539262
0.5737685911393472
0.6902470214318608
0.7179595167047281
0.8753992868636424
0.9284944653969447
0.8132817000180045
0.5775556466133621
0.6921479352128499
0.7247596794649006
0.8789441053101155
0.9305036592552939
0.8142896632557535
0.9211764665066768
0.8074972151379262
0.7801834509550875
0.6233945664467825
0.5716584654058272
0.6860225101892327
0.9223795831679205
0.8065836061876949
0.7731801753641627
0.6179329758906078
0.5703928110650754
0.6858639385344555
0.4230100078963268
0.3080213884778871
0.2771111653884937
0.1205614358527006
0.0666615231545324
0.1836844531506125

0.1729773506102543
0.1259259588053596
0.5605725211775272
0.5262032233575407
0.5639716596401282
0.5654915107518106
0.5240608309416246
0.5534795339034301
0.3243099034011460
0.3676426912397108
0.3268654618779255
0.3243812964495579
0.3671072157686592
0.3258629251408343
0.4399484209409553
0.4648524994120296
0.4348481196422598
0.4721223621144708
0.4411752814808507
0.6720657352442743
0.6230478624586424
0.6755888198643552
0.6293600705034460
0.6715608005896794
0.9443925487821261
0.9710291092669122
0.9371980624194420
0.9356220487944426
0.9697109597605137
0.9408208538868955
0.1696033061266661
0.1295509522819560
0.1733714555488574
0.1732312923056873
0.1280141615548329
0.1710656504144555
0.0588432612344498
0.0318715225345191
0.0605562604773776
0.0616811828201329
0.0300552819731208
0.0603393714068091
0.8271204010770193
0.8737939061089782
0.8293371271758638
0.8283605624321347
0.8717003541062651
0.8258574582674992
0.4394118851752574
0.4699321524546233
0.4418959497416329
0.4360544411116840
0.4710255388459293
0.4396565808659936

0.5286938256661787
0.3232374634792508
0.3396760781479577
0.1970099124716123
0.9761226801751428
0.9716172851180666
0.1805295927313987
0.3292199341710133
0.3272766229235363
0.1925427547064489
0.9731645292605852
0.9750150754470005
0.1844093980961515
0.3249630315969646
0.8398920979737937
0.6952952776663830
0.4713811846869438
0.6982326968803818
0.8352673486385110
0.8238805152519634
0.6959981582334247
0.4638637013923025
0.6823950651542871
0.8279955496254935
0.3361557634914611
0.1908031580079845
0.9700245290810309
0.9672540963529697
0.1796655273654756
0.3261038037906322
0.3310622985890608
0.1874342782841040
0.9714803459430077
0.9727973288180255
0.1826442338189210
0.3204999870143980
0.8343950176823897
0.6919275632990350
0.4675703219072294
0.4740596398009199
0.6887288681522283
0.8303482846071046
0.8196761975930639
0.6897303932533166
0.4700662180177477
0.4680801181724708
0.6857164597935923
0.8246452035761110
0.6585256243349320
0.8010947395229363
0.0233450933724961
0.0267374015358218
0.8161066096020125
0.6732866980888540
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0.4246388922925686
0.3105008383160950
0.1188983437897527
0.0711600566184574
0.1891236632157755
0.0769202115260549
0.1876007214722591
0.2202933744203681
0.3776042854189106
0.4301249509132841
0.3115538059779162
0.0761873084761280
0.1893893728324101
0.2236127191806076
0.3769342560087960
0.4289977857106512
0.3120489084525797
0.3731768830796798
0.3101108008470808
0.2003692506784348
0.0904675306052509
0.1157858112644662
0.2437916569695739
0.3754379341162082
0.3088969062971134
0.1970505843897309
0.0873484392781749
0.1186048616998726
0.2458771169150613
0.3116519526927866
0.0733811481647794
0.4157947816219004
0.4109571548665812
0.3977974042782543
0.1881263010247056
0.1918057308884286
0.1994049543179358
0.9948391251902550
0.9958580435351175
0.1242039470733153
0.1910162413057687
0.2991773658888073
0.4041389396639976
0.3804205059495021
0.2534407833651460
0.1252706350325701
0.1865452664061539
0.2987671597895502
0.4028213828211977
0.3917473302372306
0.2557881436651819
0.1828354853359756
0.4154716510191264
0.0855554424520899

0.6721203191145840
0.6264050747237188
0.6709868674730435
0.6294316514559386
0.6742141524505115
0.5568403496805162
0.5293677760172084
0.5622582165204857
0.5627493984682195
0.5245375974800447
0.5519396736765108
0.3261769771620380
0.3712953067545781
0.3268082131465598
0.3244934173842821
0.3687126626264114
0.3340863424087206
0.0577607958166115
0.0491419940072076
0.0524668177067239
0.0606471506116023
0.0527828096585449
0.0543028485752187
0.8373180238506809
0.8551495459315088
0.8397196925362149
0.8360854920288110
0.8448849395755141
0.8385903303959273
0.9479295939069100
0.9484647448564392
0.1265678261551827
0.9971223345336144
0.8676775990702340
0.1310891517546767
0.0022053104263562
0.8718421166320985
0.0491511912081064
0.8479179822460947
0.9414845069544909
0.9392173431441380
0.9451233312006175
0.9356551941263720
0.9430812071301269
0.9493381166426083
0.1591119374741335
0.1548136074139521
0.1539868738679398
0.1633783780685432
0.1575892211299903
0.1517487524276268
0.0494599146991523
0.0489510479729828
0.8706203352593891

Green Chemistry

0.6740788014004162
0.8114792257757011
0.0342058843824737
0.8193775138325781
0.6843040444794668
0.1664083957631506
0.3177415229182478
0.5362530900342110
0.5289222408393243
0.3202086759853592
0.1807526044628259
0.1742341967954227
0.3145669848758613
0.5311324889512250
0.5251045713706312
0.3163705277952102
0.1759970927125704
0.7537461086643941
0.9198926179015406
0.0216092174698686
0.9224946576285088
0.7320525521247221
0.7552715915565263
0.7691849829090464
0.9317531177149933
0.0233869193977800
0.9234532172882970
0.7351950250379171
0.7650621916420270
0.7952103565414257
0.8298638366384723
0.6020434921534820
0.5893968541328211
0.5823361794445520
0.6244075360808716
0.5948145721021905
0.5893574750689082
0.7945859800556833
0.7886790263931166
0.2618691301598531
0.4258842333679449
0.5319032900056236
0.4202390622757399
0.2296708274087072
0.2582264108506073
0.2685766763026171
0.4347341250191501
0.5307501668878414
0.4173011460081398
0.2235759448724947
0.2708808994053913
0.3227139658494563
0.3280751798074015
0.1104244200370208

30

0.0929134273298468
0.1036674375396933
0.3031859546380982
0.3064526497091866
0.3010433434483747
0.5007188166767350
0.5057032990333602
0.6271788119051925
0.6917167585183517
0.7990114519527485
0.9085462956343371
0.8842880987939662
0.7567379414081470
0.6255279373807197
0.6962631413431541
0.8027868085951059
0.9044090584356357
0.8834956751273314
0.7551132891785345
0.6843355444003794
0.9222834175893925
0.5717092534291958
0.5852849726570134
0.5904263067864921
0.8144935475701885
0.8165583232880299
0.8074671798481651
0.0041360546201205
0.0032952401101743
0.8649044492913981
0.8098674989591049
0.7059839012599083
0.6127653781562994
0.6117136894980708
0.7340935148872029
0.8771341809026052
0.7969357032678202
0.6909795122167045
0.5941485563905297
0.6204146924902940
0.7506096177142629
0.8101010087463566
0.5743748463371972
0.9205917586224547
0.8991794210216254
0.9052941032864941
0.6890761367154679
0.7027847197337046
0.6871763375980912
0.4977775759141542
0.4978984481812335
0.6243754438525829
0.6900696373916081
0.7967576870479591

0.0007224716199033
0.1303307596028420
0.8706541288257250
-0.0001628244455732
0.1287842848523768
0.9533955398568051
0.1420611581715923
0.5567765073544271
0.5538444744427871
0.5702966642546577
0.5601736011892742
0.5510455705702252
0.5470994848265610
0.3352959970415398
0.3427604153561066
0.3445950934210455
0.3298531284818826
0.3446789271710117
0.3450492030551739
0.4467806534530102
0.4455197323133185
0.6338349491689894
0.5069882699049568
0.3661014435848985
0.6216680401532693
0.4921357909738301
0.3642012868720733
0.5429765646711033
0.3474424019413239
0.4310010235593375
0.4408867154103261
0.4402086830065865
0.4354823464026739
0.4498237495146829
0.4404719324503657
0.6520252917902383
0.6429512065026316
0.6599629721742860
0.6588780416349037
0.6545375769519375
0.6493128397749026
0.5432856903352763
0.5494433597734648
0.3733186299820796
0.5021686114905878
0.6326058323752974
0.3715154019217110
0.5006337734949392
0.6294393259409454
0.4448935331672972
0.6515192607509535
0.9464060223837439
0.9422568472641831
0.9363921944955029

0.0939352915042473
0.0817765896340922
0.1230494351163101
0.0967615301138428
0.0716800303683264
0.2936418581935697
0.2986233428551168
0.2520605620524666
0.0854031300091622
0.9802402823845978
0.0798424965293898
0.2679121974100672
0.2514912120222386
0.2388940032841839
0.0802188557330718
0.9700474969102441
0.0865200124006741
0.2753147387384466
0.2515087032619214
0.1950915029196428
0.1671709081996805
0.3877480545254565
0.4236507887038028
0.4225381295237742
0.3874601645028867
0.4049660052845953
0.4283402927875977
0.2077654668887146
0.2076270015531086
0.7548953620633390
0.5831939416766406
0.4698070371002985
0.6046949890731372
0.7933152194553243
0.7391727724037090
0.7352649183734530
0.5855313671129464
0.4501408738587503
0.5777943856804061
0.7673829622722473
0.7678274257377996
0.7072965630220024
0.6784833326275387
0.9050539779193616
0.9078155530753148
0.9234059789633177
0.8915414167456970
0.9084310231393661
0.9300442395578532
0.6988919741677820
0.7069856653539456
0.2451829707687221
0.0806909583793805
0.9722757543216159



0.9047609553085187
0.8817447742392177
0.7536028703837718
0.6263497812727846
0.6921376561671795
0.8017398834102015
0.9076587887207266
0.8838905846158304
0.7564515631231906
0.6918194241962728
0.9248762935823684
0.5782789244639611
0.5887682592253898
0.6007323377314683
0.8099844399974084
0.8103581965627253
0.8032642618322599
0.0019110325403284
0.0047487407183399
0.8722817850787837
0.8058686004055228
0.7014477363258043
0.6006988269461149
0.6151302236849854
0.7425899147654025
0.8744471868371784
0.7963972718767423
0.6950847171354764
0.5961929222246851
0.6174201819342754
0.7467192848906283
0.8099332911906783
0.5745799654350718
0.9168080043923376
0.9010319919165868
0.8994654202417872
0.6893969533302595
0.6937978181044804
0.6894707441426974
0.4973390207644241
0.4963110302287610
0.3731898700680081
0.3092254055336564
0.1988729591983567
0.0872449001829415
0.1141477101823766
0.2429838938756100
0.3767205659082166
0.3098576760896317
0.1937039716271901
0.0913584983629146
0.1202086191052190
0.2479713791606256
0.3086647179444349

0.9378480774626882
0.9430805433163754
0.9445201027787224
0.1556073221274863
0.1575625635039157
0.1553858154044946
0.1622723991899279
0.1524509768140933
0.1550847670806740
0.0503310222667345
0.0489459535475012
0.8746370796171122
0.0031731423343440
0.1318338180416526
0.8723863065642981
0.0017801548370996
0.1301546307916951
0.9456975779461170
0.1489201255978166
0.0625016294853321
0.0553300596654527
0.0546323072142188
0.0588197918131322
0.0565979188182194
0.0584711133893764
0.8423254891760369
0.8573209314513242
0.8430965620135051
0.8445626876810336
0.8411817726970903
0.8472182566695944
0.9528952536398259
0.9506963927433936
0.1270699458940288
0.9983844236721470
0.8679720676595764
0.1296174963665968
-0.0001912016232016
0.8695792838360986
0.0546196809794570
0.8485611139531999
0.4389127733357829
0.4504423331963940
0.4383706036000817
0.4388232079228697
0.4436630527195083
0.4393202935357605
0.6575379179775738
0.6372598171115256
0.6503082024637425
0.6591555692456068
0.6551026507475218
0.6611999247510617
0.5483883574188892

Green Chemistry

0.0768557181548837
0.2668697779371272
0.2485900635848982
0.2403863382653547
0.0769969580303669
0.9738402639013948
0.0815158472107797
0.2715078589710356
0.2434272449577851
0.1869897208785206
0.1719591979807062
0.3926703710758050
0.4130754250350057
0.4291959851215560
0.3854481986035174
0.4020914248479911
0.4212396417403382
0.2038209154426494
0.2062395035220968
0.7416473609056857
0.5788216508816170
0.4655504060534350
0.5869208808591563
0.7789478413081858
0.7472306938487587
0.7281559151759498
0.5757510545962492
0.4569452395346882
0.5805508433247800
0.7691593978547564
0.7561460534389942
0.7015049989267538
0.6859976359702457
0.8952249159199868
0.9057279690199732
0.9162039509280975
0.8885086366911854
0.9065077092058321
0.9241894198732032
0.7041546223382971
0.7060764084494375
0.7505845628315791
0.9159729064375853
0.0150193204628484
0.9200026799235411
0.7299247758887943
0.7517161759727589
0.7650854082509743
0.9265523166207855
0.0425696904984169
0.9242569979888334
0.7347343267512808
0.7600981000487369
0.7839959684838169

31

0.0733281481621796
0.4183967811300750
0.4091195746345867
0.4019118365696201
0.1858352266861369
0.1912015513473264
0.1991805853534046
0.9913550313733708
0.9986067310220633
0.1260896615853531
0.1902227180949030
0.2990981619587462
0.4027598420496442
0.3819737897910848
0.2547539918107027
0.1246136647567559
0.1949976295942976
0.3008041393808267
0.4031325721791152
0.3808362283897403
0.2534160579915149
0.1826161305605356
0.4303314772320175
0.0758809780964019
0.0979331598330237
0.0984595080840489
0.3157049530967540
0.2967894823127588
0.3051588955597949
0.5015781309569803
0.5006950146964357
0.4235212463203384
0.1882585675559924
0.2928562833755419
0.1066986192644722
0.0783021118764015
0.3112845722775920
0.2133574896625469
0.3863639107829536
0.5727292793591865
0.8123545494112595
0.7138909669474816
0.8893236963046740
0.9193569786278468
0.6880529413405733
0.7926568882415663
0.5990945323463621
0.8736465600106849
0.6968305890489569
0.7734959614313757
0.6227656213809574
0.2737459066508764
0.3048568662468526
0.4232879775612565

0.5499565627444069
0.3712731209693315
0.5010680310937193
0.6307693309768825
0.3720236048813684
0.5017287578715358
0.6314007689375493
0.4510651058579278
0.6538551165790564
0.5592864112063535
0.5600397349871852
0.5568831377211492
0.5623098377454636
0.5411914809273641
0.5504573794358724
0.3414881873473479
0.3402900523697281
0.3455124752717634
0.3309513762894492
0.3554632183969589
0.3551245999866326
0.4504822268560123
0.4466406977940051
0.6271272036007339
0.4984971692835586
0.3679385127259360
0.6296851880595140
0.5066881835450932
0.3768806836883479
0.5502471081635810
0.3425107112292134
0.7492115141158316
0.7508011767296255
0.7521089867027603
0.7479998496112870
0.2488402180862154
0.2576659400300869
0.2504595750233765
0.2488994439831246
0.2464997445415377
0.2480669966632741
0.2503791442614225
0.2490733109094301
0.7498900786036952
0.7490364679318354
0.7541265357971717
0.7529327548193105
0.7250963196794765
0.7484874122579459
0.6715699241560464
0.4378275040936984
0.6716512901210682
0.1752491553208630
0.1742419983876173

0.8234635358076112
0.5980202217906184
0.5870139661522676
0.5781670539719591
0.6106955574191075
0.5996234142176724
0.5850421143321484
0.7929265835233553
0.7912538472565490
0.2594051300502077
0.4266485529582469
0.5306354118880099
0.4163911778453516
0.2284413573799813
0.2613101843695012
0.2646537020888776
0.4229088223172421
0.5315998374474030
0.4137418793816189
0.2257933079491822
0.2504278806538124
0.3227433053248379
0.3409656958576229
0.1110768687539256
0.0919288545518808
0.0784108753350614
0.1341051772081919
0.0881002841659307
0.0753660001412801
0.2893765587221961
0.2858369816138594
0.6453338225338718
0.6522795242438231
0.0503970255114741
0.0618386649068923
0.1469885693731746
0.1525298355966706
0.5603110342175506
0.5597825329311938
0.3548204911780272
0.3479877771382302
0.9455338530039593
0.9394533438764945
0.8475499900309484
0.8564749146977724
0.4556226947209389
0.4446631612276711
0.2925701955367743
0.6339966857454703
0.4721512141519931
0.4662453163924610
0.0270943287444322
0.1758047821862739
0.1763698072549212
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TS betwween DEE and ETY on LAS +

0.3462603630436811
0.6568347946884591
0.7510788623467891
0.7553037627599429
0.7677362271909325
0.8574057892310057
0.8759963809188157
0.9340012421796499
0.0143629694683350
0.9591034068183969
0.9497690699972320
0.9679820733225212
0.6683941746731785
0.6668588993577116
0.7762900269857815
0.8482105575060070
0.9634014272052704
0.9414837003902401

H20 (T2)

0.4236787812258979
0.3092228303407308
0.2792106678278390
0.1225802908725827
0.0688247065500431
0.1851509239101740
0.4235980969808337
0.3105147423687693
0.2752735850065720
0.1198723170840844
0.0689302177161419
0.1884194493163555
0.0772002305388460
0.1878967609894485
0.2204457512110893
0.3773713961162626
0.4250500422337326
0.3095713010049009
0.0779676064958285
0.1890176848544141
0.2214137247916791
0.3749878365823071
0.4303482573237874
0.5727142764665921
0.6896951815155021
0.7199790827054576
0.8772727487901747
0.9296407258115802
0.8164412057223355
0.5730174897160646
0.6903040646479007
0.7255438377583494

0.6586824717620751
0.4248623103531395
0.7055280820182330
0.7277071406133264
0.7880743445838089
0.6715520525647137
0.7551317602200470
0.7531760303655866
0.7396186602021254
0.6726786242304207
0.7884843493506892
0.7067076275505557
0.7107937053515471
0.7853950433643366
0.7367575688657880
0.7220059215897048
0.7247343430630748
0.7367381437804114

0.0584105470166786
0.0270634904729373
0.0591257958843471
0.0609915463259344
0.0274842947154238
0.0594718202230254
0.8259372732871048
0.8695335669887240
0.8273079907743743
0.8232373749289909
0.8693755862383787
0.8269355215296906
0.9398795229770704
0.9704653124744078
0.9394643161190136
0.9364305849631976
0.9691651671530093
0.9410257817518819
0.1712893256723711
0.1288564793260963
0.1725888800663397
0.1726952418263442
0.1257520389936537
0.5601000123658688
0.5258639223539425
0.5635943515211750
0.5655755219161145
0.5237938844271092
0.5525016942970684
0.3239428549323304
0.3674465823800945
0.3266156223807436

Green Chemistry

0.1668604617233239
0.6277167229754947
0.2513919026711837
0.1261085452664845
0.2182871689632997
0.1691601006869240
0.1477910565802036
0.4562172750456864
0.4117957089696123
0.4234571369665794
0.2791926847349268
0.2466091532041714
0.6245116266873725
0.6321343732585033
0.1983212052247019
0.1961197087663679
0.4044629028977536
0.3010612815207488

0.6630539296718577
0.8075767455267707
0.0290246917384261
0.0308682396488431
0.8204427154898706
0.6773930196133274
0.6761176195725926
0.8163300999149073
0.0322646668984895
0.0297314561115765
0.8202362169298814
0.6866126932859924
0.1674403085609280
0.3174497191104829
0.5363855727225261
0.5320053961107412
0.3176589461257783
0.1762186157661916
0.1767495697682391
0.3230813737576361
0.5373332477342098
0.5290035723660018
0.3232115651560371
0.3406095525656325
0.1982364011266900
0.9771141563404143
0.9723338266248099
0.1804978077368006
0.3296197206492263
0.3285948285778688
0.1936684210170473
0.9743645993385822

32

0.8793890992111909
0.9290705284211548
0.8145167040719093
0.9190199049196871
0.8052079989263252
0.7832309837843624
0.5707617908661877
0.6858280437416329
0.9242844718546498
0.8074453523013186
0.6151532454781798
0.5709925272420028
0.6864169387823179
0.5736310411633418
0.6903605837333880
0.7178947200846044
0.8753338757621699
0.9285162438586571
0.8134419426890555
0.5771938786081563
0.6916863564288097
0.7244182170623903
0.8787820308583677
0.9308551197839724
0.8142381280695534
0.9207029816127651
0.8070883158323685
0.7797462928625611
0.6230207529934075
0.5717680575949894
0.6862669726010375
0.9222488141269188
0.8065921464116823
0.7738661667273022
0.6185578551964791
0.5712196714866091
0.6864955475722534
0.4230589868780691
0.3079671607242956
0.2772010464284556
0.1206814145271543
0.0664571929379721
0.1833968745296121
0.4243174290226743
0.3102387117130829
0.1183933255151057
0.0705761911031356
0.1889588502367998
0.0767855767971442
0.1870547632064022
0.2203721753711410
0.3776651134612800
0.4297008498797923
0.3111139296662770

0.3238623868467451
0.3672189741192137
0.3259361332628776
0.4400365144241407
0.4649201872595692
0.4341456664070210
0.4719297021131556
0.4409016543772446
0.6718169635368464
0.6232175484370969
0.6743976311411515
0.6293553093302469
0.6711845173343000
0.9436084677873005
0.9705853099670357
0.9371046308886841
0.9349757980885407
0.9688577175276757
0.9402555757521363
0.1692872822889286
0.1291712262830687
0.1729660085252468
0.1729125719744013
0.1269669736549411
0.1708937732645346
0.0576283631172079
0.0300160988923833
0.0604985275588358
0.0611416561311436
0.0297569474371225
0.0596282005840377
0.8268839985377209
0.8714437716688254
0.8260204691165040
0.8271487217627311
0.8713139622643068
0.8255160534558733
0.4391510462792599
0.4696124728671734
0.4417868106998133
0.4359461768602499
0.4709613633519554
0.4395555732037593
0.6720132101189188
0.6261285331300106
0.6707645361470451
0.6293382005315240
0.6740107105560981
0.5566323534771085
0.5290760918371207
0.5621276003614571
0.5625100388604831
0.5241772139817414
0.5514705205163156

0.9754412752313606
0.1839189414189029
0.3248367693848354
0.8406383641998619
0.6954834412044747
0.4719942153013939
0.6993678760440553
0.8359315540578776
0.8235648060001066
0.6953712551592846
0.4645799595609318
0.6837777627988774
0.8288694909415153
0.3369125752527620
0.1918147579441364
0.9706741918116653
0.9679879504456427
0.1795476211604701
0.3266771852942808
0.3313503157911444
0.1873753974633555
0.9719641750690033
0.9723784461420963
0.1814686443797943
0.3186739054636466
0.8343848259664470
0.6897709324603803
0.4668270749151713
0.4742380960566345
0.6889455698907717
0.8303634165303105
0.8191924164474527
0.6868383655695320
0.4670105300585808
0.4675557804496270
0.6852632090946769
0.8246281758076102
0.6585428313956883
0.8010788072962794
0.0233239473381077
0.0270175680524398
0.8164005249374808
0.6734444530822046
0.6745094028556405
0.8121478778544134
0.0340340174417952
0.8193052951275992
0.6852537103895220
0.1668486604176412
0.3185617797982549
0.5367931007236079
0.5293462208695079
0.3204417430321966
0.1811389000594050



0.0762415720981965
0.1892351067888436
0.2234943859324595
0.3767736585385799
0.4288901580236132
0.3117340665124694
0.3731217441981461
0.3101219266315576
0.2003439857930830
0.0903045473444613
0.1156435829276798
0.2437108693707981
0.3762303093704438
0.3091314072622687
0.1969219348968033
0.0868579187313988
0.1188180866297716
0.2463842957847989
0.3115819150409641
0.0733796930734723
0.4158290296040573
0.4109816523567888
0.3981911808706121
0.1880427882098228
0.1917610679705709
0.1993712065747120
0.9947149100387757
0.9958439892853171
0.1240687184792694
0.1912006625610239
0.2992403513662098
0.4039333725706132
0.3802484222358329
0.2532368717418490
0.1254889420161790
0.1863539896015166
0.2985908472131885
0.4024211934954367
0.3914665815161461
0.2559407793964046
0.1821363520599920
0.4152154706873195
0.0860269291497902
0.0930202913516466
0.1038760927826693
0.3025259673184025
0.3062952769004177
0.3007418329660994
0.5006544321741665
0.5053386688733286
0.6270566219037268
0.6912803786382941
0.7986741392003819
0.9082853261831123

0.3260017068572668
0.3713315698997428
0.3265624355220277
0.3242413121736922
0.3682540506509959
0.3343306727942493
0.0576559136066642
0.0494909556231267
0.0523908507476583
0.0605811760771175
0.0527680207056755
0.0541136247256684
0.8379094420520342
0.8544304325643739
0.8391862929011048
0.8358431921415157
0.8448926395312437
0.8384841641396931
0.9479048488986119
0.9483808154313250
0.1265588527675371
0.9971443424055091
0.8676977102653081
0.1309707860414860
0.0020095739543583
0.8716211175973033
0.0490885800046160
0.8479567688278973
0.9411147431133557
0.9391602289062787
0.9449737564635733
0.9359245278591606
0.9425547389226971
0.9494925061754552
0.1594220755959302
0.1548404063175527
0.1535233535233073
0.1627465547546594
0.1583097363973214
0.1508245448675472
0.0493181722132268
0.0487775074039814
0.8705067427558778
0.0006870427289100
0.1303246823867032
0.8704429309491183
0.9995465003810718
0.1284876425984224
0.9529345157219887
0.1419488380890166
0.5572350606650472
0.5531474599437674
0.5700259941733367
0.5609458676572984

Green Chemistry

0.1743095659257989
0.3152661561858000
0.5314563501329761
0.5251562547480023
0.3165329413006823
0.1765294945660136
0.7539111273771465
0.9203656119210140
0.0218867893566593
0.9231370206508051
0.7326615222560687
0.7559520750160764
0.7695464231964035
0.9319961155650545
0.0226471951228805
0.9238874913855201
0.7358771920199733
0.7649963610151644
0.7965119469122701
0.8303926237918713
0.6024957762268411
0.5895908619312292
0.5824713252660140
0.6252405399251929
0.5956923192042068
0.5897675488640004
0.7953222530314448
0.7887771092669604
0.2626818934341991
0.4265690302615219
0.5327436144158552
0.4203826601481260
0.2297135362027249
0.2586562668900705
0.2689126652227602
0.4354355754429927
0.5312784979615308
0.4175320702072624
0.2238562776822685
0.2720907225567215
0.3233985048863011
0.3265245105517682
0.1107864909330507
0.0947597256113776
0.0822429937988353
0.1233976368096414
0.0969680843394189
0.0729577932074828
0.2937569713521312
0.2983420242295970
0.2531307576838669
0.0863182093583995
0.9810366770093694
0.0806438018659670

33

0.8844232648435806
0.7568372384287572
0.6256403969708713
0.6958109426270266
0.8027464474812908
0.9053125016277765
0.8836078932961731
0.7552389925577316
0.6832228847793165
0.9230964821352863
0.5696826039215922
0.5849737392819193
0.5902304842669077
0.8144655301480894
0.8162391115698117
0.8073636855857386
0.0040267363432346
0.0036517513010543
0.8646184361160284
0.8097352072289060
0.7058495835328664
0.6129367828384660
0.6114880792654918
0.7338615135660074
0.8764547471238650
0.7961906543897733
0.6896703526964487
0.5929402215166166
0.6197820108125757
0.7498256470327692
0.8094863442537649
0.5737665589661144
0.9200914052301638
0.8993366579845896
0.9044764400930569
0.6895152286348009
0.7023937587303040
0.6868315286811973
0.4977951776094431
0.4972157347732149
0.6245766861511728
0.6900346242158093
0.7967431858878909
0.9045551707456531
0.8820607968503711
0.7539427430446911
0.6261737427306315
0.6904503129272612
0.8014905207146048
0.9094531363328381
0.8835075759950791
0.7561149388937354
0.6920182542502826
0.9251382254851064

0.5488069941440396
0.5462617385658909
0.3344706215431017
0.3430942826689273
0.3436814609898580
0.3288316104803496
0.3458141496906622
0.3449120078519832
0.4464528579440441
0.4453483752468617
0.6330702228632806
0.5060772376530203
0.3653288031705675
0.6209200244755102
0.4914405788276877
0.3634675884750265
0.5427516640669107
0.3477935961287030
0.4316278654437422
0.4399902719909339
0.4392616502941219
0.4359773979214890
0.4492863648426726
0.4405961789672497
0.6519141369119529
0.6441513175927013
0.6568942580781738
0.6586759411424625
0.6547263325375714
0.6484533320242538
0.5433687292811984
0.5493434451674908
0.3732019559825067
0.5020635500534633
0.6326387202987698
0.3712005830858560
0.5004427295892433
0.6292445337787208
0.4441735622097820
0.6513858394692320
0.9458130804302191
0.9420130885731559
0.9369782419698088
0.9356954150274051
0.9433987079518863
0.9438086317839335
0.1554362992254793
0.1555295213828884
0.1558769749359800
0.1613305462665545
0.1509741350278747
0.1562558925756416
0.0499641437250323
0.0479806633769017

0.2688819520763560
0.2515677740865036
0.2403190322940582
0.0810175549232235
0.9718970191187383
0.0866129057882560
0.2751042379903582
0.2516433487659688
0.1971118151369204
0.1642210980008553
0.3891107697114360
0.4239591932816714
0.4242050214568220
0.3871250854792965
0.4058173891332393
0.4287272276637742
0.2078975014820703
0.2082508923750727
0.7556802354451200
0.5839024638284046
0.4707075648343147
0.6057128790225506
0.7944010513566514
0.7397472954846109
0.7351370811303569
0.5853708962248799
0.4510758517139908
0.5790428544614699
0.7687792049896711
0.7682564763670515
0.7063183556103698
0.6806852875024050
0.9053458490770226
0.9092191838659173
0.9232632056996717
0.8921175560834482
0.9090418397749581
0.9312307375265683
0.6991508602773799
0.7085462125392377
0.2462935794060202
0.0814612948001062
0.9727544476098205
0.0777687176613628
0.2676512391440103
0.2487839250911994
0.2409039040092455
0.0759903982217134
0.9769687678947074
0.0797287572118293
0.2696912729436817
0.2414545837714597
0.1894565435507481
0.1697481721911656
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0.5779203349121196
0.5881604680255238
0.6000150611186186
0.8108508311537823
0.8102466788916293
0.8025574129845717
0.0019813119881525
0.0049120637013023
0.8722292449006879
0.8052818704935344
0.7010211596553590
0.6007372313517688
0.6152463136194023
0.7426978408634138
0.8750080155222394
0.7968905857449138
0.6958796719791546
0.5976871558095108
0.6181310260214792
0.7474959711920326
0.8087160986573475
0.5746155326200060
0.9144409630956799
0.9020284027102448
0.8985653945581937
0.6909151933275538
0.6931023569280027
0.6902012115991301
0.4974133058819317
0.4971088402031964
0.3730160946204761
0.3092929847895807
0.1989698570669990
0.0872318041358362
0.1138533624899565
0.2427570535337432
0.3759860967964938
0.3101557113827217
0.1932731089963014
0.0904127908669005
0.1197204137148072
0.2471934746557236
0.3085036446254089
0.0732387340135670
0.4182413882013713
0.4095330797284154
0.4018188464072775
0.1856720370265963
0.1909035168181773
0.1995174246911804
0.9911217903051985
0.9979757829503281
0.1258619115240047
0.1904240008155255

0.8737426708922919
0.0023891402373749
0.1311461718382425
0.8717067789090425
0.0011013130802281
0.1296795645561375
0.9450297870206351
0.1477399796861354
0.0584295098966778
0.0569251591331730
0.0541972216794039
0.0587812787579368
0.0563305654042172
0.0556624231844029
0.8422056719998605
0.8507875897919992
0.8410451274374711
0.8443770263389858
0.8412401627043125
0.8463840541165986
0.9509056678298330
0.9504464578732933
0.1266706419963962
0.9980116733361292
0.8676014156262770
0.1295261871891116
0.9998038251016159
0.8693570116301127
0.0543704705398375
0.8477783731959739
0.4385965445442269
0.4499011723983303
0.4381377831082272
0.4390090517524750
0.4434543165024599
0.4392328828093810
0.6576061039293511
0.6367824581063396
0.6502485433739312
0.6591671048402534
0.6551564755560463
0.6608630077641929
0.5481555496265481
0.5499147811417545
0.3710959352827144
0.5009900195223658
0.6306103522570300
0.3719409008326044
0.5015829629653394
0.6312022272569130
0.4509848687917405
0.6533419243284690
0.5594553999121017
0.5604205352174190

Green Chemistry

0.3931231120827145
0.4141499201185753
0.4292680271598051
0.3853717295907891
0.4029887286445465
0.4188491946437660
0.2040654971565408
0.2070040839497567
0.7411884040652185
0.5783487568080903
0.4647991114127071
0.5873356721126979
0.7791519308049546
0.7474009834531037
0.7271160512295824
0.5745151015928225
0.4545333150608401
0.5804500593513862
0.7691635819922670
0.7561448441232227
0.6926636050508098
0.6857980314616987
0.8926083363619103
0.9080858753745902
0.9154309409888471
0.8868602292987342
0.9078849108824582
0.9241843776610926
0.7044827408955365
0.7051345639079738
0.7503150236972459
0.9158807854303971
0.0150816383837523
0.9204201364767775
0.7301005956475636
0.7518150539686157
0.7650914097528781
0.9273344659164150
0.0412974883301484
0.9243386036350802
0.7348174779302055
0.7620249180649786
0.7844509084400874
0.8233173904607368
0.5978104371742061
0.5872953062227875
0.5785275022194478
0.6106898116031668
0.5996785681546475
0.5861446979111720
0.7937220877446525
0.7909094900302029
0.2599516508628729
0.4270658737066463

34

0.2991325373143108
0.4024663626996791
0.3816332292831834
0.2543659416119054
0.1254345661345814
0.1948213989065198
0.3006492790887085
0.4029608393417335
0.3813165944361991
0.2540310023562338
0.1807587201716102
0.4287817294453901
0.0758342532988085
0.0984688399332899
0.0985968855730792
0.3144372347383812
0.2968781378836065
0.3053087402154209
0.5013587179440563
0.5009314311912032
0.4230384734613543
0.1883947304086623
0.2925784198927194
0.1065146728407175
0.0775681656451443
0.3089225189762466
0.2133483117730109
0.3860227640357698
0.5721074616183527
0.8135672953858142
0.7130908663633864
0.8894383005607700
0.9193488960573735
0.6881731789879291
0.7950157073504246
0.5985362459683757
0.8632154299689522
0.6978889071281107
0.7717647452674362
0.6226960759213684
0.2735104751983623
0.3044499865595228
0.4230700248176764
0.3437760056123240
0.6574010847257296
0.7269290251668035
0.7295465237279800
0.7418835476714898
0.8314551511510796
0.8475757491626366
0.8871537320075830
0.9724996445502441
0.9621369067860479
0.9556715586593511

0.5561892733091626
0.5621028711299473
0.5414831754248527
0.5489099580481305
0.3405112268802621
0.3393969001721714
0.3453800319498915
0.3302387062707835
0.3539030182909885
0.3570607974967086
0.4502798424617732
0.4461654930600726
0.6269270878063524
0.4983380996477278
0.3676887926353672
0.6297374777575121
0.5066599769108288
0.3768350806983090
0.5490102272629156
0.3428048709941334
0.7491265563898858
0.7506317906527435
0.7517607736564526
0.7478062996556823
0.2485780345006227
0.2577648535750935
0.2502523819742948
0.2486078694925246
0.2460517823669159
0.2478462529054296
0.2500872222647693
0.2487038986550560
0.7496944540622762
0.7487669677878872
0.7517124886448232
0.7519906389039791
0.7150914313357205
0.7475672665059765
0.6708738919468494
0.4372978301245635
0.6713042286909028
0.1753672488568832
0.1751000691310039
0.6589281374731953
0.4257850455066788
0.6992871040175438
0.7277931311399370
0.7834659093073953
0.6711218591822220
0.7543514415383024
0.7341440941888420
0.7605710817306430
0.6763493905758219
0.7914366891027935

0.5317389812178316
0.4166587725919496
0.2287555945810755
0.2617379278983852
0.2640161222235914
0.4230400772193829
0.5315322719142836
0.4136963323868686
0.2253580049827924
0.2514645776324111
0.3248707340381707
0.3409690593773951
0.1114212518105402
0.0927387934314293
0.0784292570705919
0.1354044448560821
0.0877992832534576
0.0757144576012657
0.2895541036113625
0.2866472324527696
0.6455665500703682
0.6531330584391462
0.0511622403045275
0.0622300758367287
0.1473175634267941
0.1533645531169804
0.5612626641793829
0.5599102176659522
0.3557478947723680
0.3463744706936563
0.9474155677155182
0.9390938752344831
0.8471260413371161
0.8569454847302834
0.4466220771269391
0.4452353121660179
0.2693419233339234
0.6317099866920036
0.4709355864175540
0.4672365710385994
0.0272466762424852
0.1768387267185161
0.1771374023276917
0.1692935871916489
0.6285913447884628
0.2454573295184828
0.1239892581295805
0.2200755339482874
0.1502577457151092
0.1343808002434635
0.3805732234926361
0.4434313701130296
0.4137780641028558
0.2747667374069802



0.9711128846958021
0.6703903839222851
0.6665711572311996
0.7522212786521498
0.8248579034168234
0.9497909810797754
0.9547077892526871

0.7069954708662597
0.7088183344585494
0.7835235604783590
0.7331248935438924
0.7198236991857340
0.7261390862087246
0.7400515106990720

ETY on LAS + H20 (T2)

0.4243391296873895
0.3097357046404241
0.2794476803028090
0.1230223645972899
0.0690652712446820
0.1855768344149595
0.4236835662758835
0.3105237119140654
0.2765118292908681
0.1208104211602574
0.0697212497753839
0.1887151773834219
0.0780108765016791
0.1889422418557629
0.2207413733122934
0.3776453968758915
0.4257136383203388
0.3104434812818226
0.0784704754086789
0.1894353030112867
0.2220102803740360
0.3756204936753988
0.4306023277815996
0.5732128280164730
0.6900935749960553
0.7205846668942542
0.8775921894678049
0.9296796167073182
0.8160176310032199
0.5731846812662553
0.6906260810815397
0.7261457373001790
0.8797294572253094
0.9295514748346463
0.8144563826544768
0.9190824249038627
0.8052418890654138
0.7828450198205701
0.5709953501998655
0.6860833699077986
0.9256806824288120
0.8093220727135275
0.6158039192855185
0.5713493208008416

0.0582133319223530
0.0271493253806767
0.0593715702676505
0.0614871436864490
0.0275258409665682
0.0596472428940942
0.8262247610400166
0.8697945110024534
0.8281717567813374
0.8237735022264516
0.8694100668780962
0.8271150409101935
0.9404767174747661
0.9706905625702831
0.9395871294153579
0.9363933796245050
0.9700114429351885
0.9417560383883270
0.1716982405058758
0.1292143295988595
0.1728734309358515
0.1731002231834182
0.1266450788519151
0.5605044462529918
0.5267359981124642
0.5649116888910157
0.5656816746295661
0.5242186884750311
0.5549628535435147
0.3248507435997823
0.3680560876680872
0.3267000454973541
0.3240141859775818
0.3674463902670269
0.3270755871825841
0.4402205679581996
0.4658029704562381
0.4363861408192662
0.4727266637321321
0.4415175927675747
0.6722454887492120
0.6241717320068361
0.6748239524014394
0.6300246740245541

Green Chemistry

0.2368102352405215
0.6245482570553136
0.6303046103648641
0.1962388365353236
0.1865969043262205
0.3927729988136002
0.2921243813538006

0.6609632779500174
0.8055281878767389
0.0265308550192458
0.0289934801702998
0.8190876846211097
0.6760479659716978
0.6749652179662888
0.8149692462365223
0.0316762247523386
0.0292257919366605
0.8192393496337331
0.6853464271884917
0.1661580527315536
0.3161191288832157
0.5349961340811618
0.5301634415095648
0.3166711713471884
0.1750019262541400
0.1755205383480316
0.3214425445957758
0.5362409191549986
0.5281062313927620
0.3221600775776707
0.3364109957193691
0.1927356970536209
0.9728336845831862
0.9696698179317664
0.1778482830601433
0.3256773225011216
0.3252723809157771
0.1890858746693169
0.9706402447934863
0.9715618883914487
0.1802020806529967
0.3215410750600398
0.8375177366683602
0.6924490026296439
0.4685585375897716
0.6968175015954543
0.8333949016959252
0.8215522721848956
0.6923827500832687
0.4614649204150751
0.6801231271305923

35

0.6878186828067001
0.5744524088302185
0.6913127181326573
0.7184931840553475
0.8757967171000374
0.9294307473507502
0.8143931315323982
0.5778761352685393
0.6924826152113468
0.7250067067258215
0.8790883391586775
0.9306759468126771
0.8142631382410670
0.9212357059128919
0.8078775065806738
0.7804643560472471
0.6237369693054404
0.5724397787563760
0.6866261266683864
0.9228514704747184
0.8076691531395994
0.7734560481582591
0.6191861608230838
0.5709627606521082
0.6867518195252913
0.4231097013188858
0.3082221427542180
0.2771822582191632
0.1208267488830330
0.0664444043194976
0.1837901563629103
0.4249903529997141
0.3107825530791075
0.1193167078691388
0.0717017745691280
0.1896416962440242
0.0769836761516416
0.1876086539819610
0.2207432532122198
0.3780447498649124
0.4299479521001572
0.3112967942136891
0.0769451933417500
0.1896755946101223
0.2237355562521088
0.3770875370891389
0.4289685169076094
0.3118885186622151
0.3737954382334010
0.3112042852034307
0.2006665982539459
0.0894427631466854
0.1163304288676841
0.2444711751984983

0.6726040227868424
0.9444852311989820
0.9714679298148070
0.9373421175706724
0.9353359603622948
0.9703570665591101
0.9413952218944743
0.1698885569374653
0.1300293814073754
0.1733246272277498
0.1729518512849779
0.1286066444477072
0.1724272990994535
0.0582371691240979
0.0322529013371380
0.0615861363946451
0.0620781708961005
0.0298480427295900
0.0599683643563935
0.8273301447837511
0.8737984047044520
0.8295027154284043
0.8283856170584727
0.8715203916413117
0.8270015402422004
0.4397504431248080
0.4696208862062434
0.4420674708182588
0.4361581756505188
0.4714318115403273
0.4399492786380037
0.6721998689002078
0.6262708513123769
0.6712984945408422
0.6297541870686985
0.6742405938689302
0.5566372554578507
0.5293912520406181
0.5625006772345102
0.5631092201197063
0.5243283276574360
0.5520993343584664
0.3263951633578728
0.3713374632882491
0.3268650976547747
0.3245509678672462
0.3684541218501280
0.3342421909811009
0.0573445173866389
0.0489430024337167
0.0536494967252281
0.0608724317201776
0.0530346980585037
0.0548940263095332

0.8242671613596926
0.3353822670451336
0.1900662970049041
0.9695053034827197
0.9665818080559490
0.1783246086935506
0.3248822264709901
0.3282901930778337
0.1849456801913121
0.9688328856347610
0.9705997739280861
0.1805957693430642
0.3179107183394265
0.8325811357882742
0.6887550180883295
0.4652118439255588
0.4724351437533585
0.6863751205445752
0.8287635144021763
0.8189582796176325
0.6870144501014579
0.4670833179282212
0.4652875470886926
0.6824565069294835
0.8225990552323239
0.6569202834951966
0.8003073790019144
0.0218752648695002
0.0250523509365621
0.8150044104588190
0.6726593627535067
0.6728821336306368
0.8105827643631187
0.0332596888402108
0.8183745152341899
0.6833900373747142
0.1652906104629821
0.3168774115415474
0.5352805333899937
0.5273300150191744
0.3185908827122148
0.1791947403441938
0.1729061186679814
0.3145897126648833
0.5309567523096490
0.5243035729376473
0.3153326053135856
0.1754974150641644
0.7517474149719092
0.9184585665364793
0.0173945313288115
0.9220674166484741
0.7320070683414599
0.7541449733060546
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0.3760108491438814
0.3095350214571155
0.1980828259629774
0.0888294940074914
0.1190773697262344
0.2463780377300964
0.3113238358911445
0.0739225753172690
0.4168148071425222
0.4117158303844519
0.3984680766763375
0.1881629219037322
0.1920324200294772
0.1999887188256508
0.9949614321362574
0.9966627565356418
0.1253270994919475
0.1914559613032338
0.2995924927521827
0.4038224959978294
0.3815512130120311
0.2547024869990722
0.1249925216981254
0.1876372145737832
0.2992653010086883
0.4025255259848706
0.3914797169186883
0.2555956312951722
0.1838608834899063
0.4162948065189198
0.0864848155156679
0.0947594513597210
0.1043582814379533
0.3044094289160100
0.3052456817660314
0.3016485623040239
0.5013185163873857
0.5053474084670739
0.6265704450539289
0.6917048060090210
0.7990781830147498
0.9078650370164993
0.8843628736410309
0.7563503837225127
0.6249489450881782
0.6958625340715727
0.8031876891006320
0.9063849945479134
0.8833391150166250
0.7547233454751563
0.6857785406005874
0.9235493816618785
0.5728287136974686
0.5852341905387703

0.8376945299922198
0.8555515087265704
0.8393927640179797
0.8361283239040560
0.8449695224344680
0.8382364172582868
0.9479566678916456
0.9484327404603619
0.1265192979385787
0.9971002447960089
0.8676630167009733
0.1310346256237267
0.0020387354964058
0.8717212708654429
0.0485482730468831
0.8474114558578165
0.9416130276155101
0.9393622350088080
0.9451178248019261
0.9356027942280747
0.9447535307864072
0.9493938474686843
0.1589338862809910
0.1554864870818591
0.1539011374298767
0.1638993239566915
0.1580734426270638
0.1519178538562898
0.0496325138316180
0.0495530393312293
0.8711175500315704
0.0009536038557769
0.1305956316239403
0.8708233282244393
0.9996573521981205
0.1285440774292113
0.9537595303171500
0.1436074681587698
0.5556987675667315
0.5557384884403120
0.5711579210460300
0.5608321000058751
0.5485191125911868
0.5473485554130662
0.3378614241386870
0.3414847578246238
0.3446065810918597
0.3296322016968176
0.3456258052636585
0.3452867042614969
0.4472902318672283
0.4456472858646521
0.6343994676660785
0.5075973265075859

Green Chemistry

0.7680993036847070
0.9308775723782787
0.0235994407927649
0.9225446286405372
0.7341937257712701
0.7644539947907063
0.7937013373216928
0.8289714232719589
0.6005137802147047
0.5872111114925644
0.5809393128472635
0.6234249094777695
0.5945728753302433
0.5886196076544934
0.7928943588987565
0.7886611345252703
0.2608706232133571
0.4253223121902892
0.5315457034065147
0.4182595258378115
0.2272513717804756
0.2584705057212844
0.2686543503990748
0.4337407007650214
0.5313022900793953
0.4162297776714894
0.2223952592197094
0.2689193967396335
0.3223260435344244
0.3275326770399545
0.1093658280323169
0.0933328962189819
0.0812470852039908
0.1227278885220571
0.0952650190922952
0.0703259418023592
0.2931181101737366
0.2968775612890937
0.2481065248534975
0.0820942840569217
0.9757172008117294
0.0781299759825913
0.2669143756163166
0.2484121696522550
0.2366480814363712
0.0775821652988711
0.9686976847408104
0.0822097183116384
0.2703020842364197
0.2488013338704675
0.1883845310864061
0.1614665894816270
0.3825826276247497
0.4213688065096974

36

0.5893946964556065
0.8131288390491562
0.8142625898220075
0.8083525436165715
0.0040591310032241
0.0038806855699036
0.8649987588931438
0.8092156612828916
0.7052737115970942
0.6124020202169049
0.6117187460279254
0.7340269022507258
0.8790027453078508
0.8002688547207839
0.6907093987023387
0.5907319426045419
0.6218457417469097
0.7518411394670608
0.8096063056123413
0.5750148207928021
0.9203426702641337
0.8989095967055718
0.9061713094624579
0.6896854367479435
0.7027227406001870
0.6869807637697676
0.4977128391815455
0.4979647450245110
0.6251385634425048
0.6904512968641257
0.7971693064504066
0.9058986857192224
0.8826979467042264
0.7544550812866646
0.6258727527980170
0.6920432478441114
0.8018928471536881
0.9079778725664625
0.8836670635726946
0.7559712744887079
0.6940837216202596
0.9253966011881545
0.5786749679955392
0.5890521881354474
0.6006565720925678
0.8116711288848393
0.8110428200633777
0.8030739389350074
0.0030232810807718
0.0047901271337452
0.8726972008491245
0.8058526891669757
0.7017207534376340
0.6014339552555228

0.3664298355149356
0.6256359017702309
0.4959774018676200
0.3667964338358090
0.5428663117943771
0.3475777015520620
0.4326614119856487
0.4413868366264140
0.4395691819883112
0.4361205662632912
0.4499075447484486
0.4415882423355910
0.6517235846849019
0.6447729459716243
0.6542500828985425
0.6596522482590785
0.6564480970060842
0.6509904295651481
0.5444497425733630
0.5501375454374866
0.3724699249502805
0.5013361420261830
0.6317217129261579
0.3717205292039978
0.5009161263403854
0.6296671476612659
0.4458194766215300
0.6517482280116411
0.9478275783368062
0.9425142834780971
0.9357785974393735
0.9387218613259023
0.9445140546941602
0.9447757302780744
0.1549794644929179
0.1574948060477297
0.1550699501015131
0.1627352849552111
0.1532766142676394
0.1575954509127158
0.0508409769767582
0.0496495396344940
0.8740201966300489
0.0025181723745504
0.1316961319963710
0.8733520178048195
0.0024335021271753
0.1310755674511199
0.9471881262449671
0.1498496693598668
0.0620196116028424
0.0578514869863369
0.0553923041066824
0.0602282829770715

0.4211258519456962
0.3777185199103883
0.4054479531982764
0.4237413062044197
0.2053212023291948
0.2055409899885277
0.7518053685922439
0.5806328096353823
0.4673606186587804
0.6028867076233553
0.7916647710586489
0.7370095829240313
0.7312978356532938
0.5812750273616203
0.4551772628146296
0.5740832117560899
0.7619172666762140
0.7637333985413477
0.7031865939287982
0.6772188954511265
0.8999810590533670
0.9073962881203244
0.9195552726531986
0.8892503278580719
0.9065845154129022
0.9251150092861167
0.6976230352048134
0.7075170302015934
0.2446990642611766
0.0799872035817799
0.9718812819264286
0.0754090171610287
0.2657692133022920
0.2478850746719701
0.2370183759550102
0.0741268562937947
0.9720833070802328
0.0792505339301073
0.2688782488798864
0.2410168647039725
0.1858460412480056
0.1700071619037686
0.3899796599181897
0.4138050213777689
0.4262195215587283
0.3852398980098997
0.4010652752108257
0.4180507806642808
0.2026168863252238
0.2045682916153666
0.7394636112756174
0.5767808191343633
0.4631890791308351
0.5856589262882039



0.6156895812823251
0.7430321351711910
0.8755899239633607
0.7979269115056127
0.6958107343362840
0.5955253203388082
0.6186605320339140
0.7478373350155394
0.8104932406693948
0.5753829237860941
0.9168914678874245
0.9006076087919439
0.8999111060012055
0.6895961349586059
0.6950707792030428
0.6892101751947024
0.4980280255726157
0.4969976527582247
0.3730636832284588
0.3102219553359546
0.1990681917368846
0.0867543177681753
0.1140734192188262
0.2428463534934977
0.3767039161301113
0.3108650927857113
0.1945017081245410
0.0919244902957459
0.1208415043811897
0.2481674399469114
0.3086184391692299
0.0730952784418193
0.4188181516906653
0.4092803797783020
0.4031577851879717
0.1859271432767713
0.1918661527845984
0.1995990944966124
0.9912448337264408
0.9996855036692125
0.1254480895354178
0.1906271824971242
0.2995297894277087
0.4026213926284683
0.3815629796076436
0.2543169590489640
0.1250919160154211

0.0550814441867828
0.0576142902051728
0.8435466470823414
0.8537010373452532
0.8460848929657914
0.8431054022649676
0.8414691484137009
0.8486418416415944
0.9530879101985477
0.9504992723548185
0.1264068502907918
0.9977777552292437
0.8677098822399785
0.1298342665352408
0.0004102012830955
0.8703732125409047
0.0540277629681682
0.8485071808968954
0.4389312333237569
0.4496227302604083
0.4388934340233632
0.4389558138361593
0.4445373516218680
0.4393903370416794
0.6569566306673593
0.6378288534039385
0.6511530312015097
0.6595761022521529
0.6544689189192425
0.6610453987026972
0.5481805470655132
0.5503384809035339
0.3715203899219048
0.5012865522030694
0.6309203562259071
0.3721646043027249
0.5019381953863800
0.6316900115128306
0.4518240062617522
0.6551179863793237
0.5584481964315771
0.5603009497414675
0.5574945904571322
0.5624129479712323
0.5408304745181383
0.5508452573485627
0.3420781413125411

Green Chemistry

0.7775985217750261
0.7455279019789103
0.7270283684201928
0.5742201367777824
0.4560371912153158
0.5774389646635214
0.7654174307669379
0.7547473911564140
0.6938066030185723
0.6811161497727056
0.8935095636953676
0.9033886883015469
0.9155678569764589
0.8855260219766379
0.9062629294520406
0.9223177921942778
0.7024786808077508
0.7046931657376092
0.7486097509314860
0.9149690187724673
0.0115852833377517
0.9188185046038839
0.7286067946741355
0.7515328934508432
0.7630867580489635
0.9256094705385323
0.0404496081694461
0.9231616487896801
0.7333076641296614
0.7596509128836004
0.7843130529235651
0.8231738630786865
0.5965976429058628
0.5852893762030149
0.5763890779963106
0.6103763411589185
0.5988525498478268
0.5838862948394024
0.7909878501982561
0.7889909433959232
0.2592996944636141
0.4256915035147983
0.5300145375968981
0.4145409591031282
0.2270015253574371
0.2594856194875490
0.2635804935292185

37

0.1947110984742793
0.3009538940641292
0.4030239814072445
0.3810557788520583
0.2541031747819034
0.1833748471586887
0.4300816200878756
0.0773080741293768
0.0986419242403684
0.0996375086978745
0.3160385792326892
0.2964214349393899
0.3047775055847026
0.5012710825944069
0.5004265475143512
0.4236797682910307
0.1886496115212779
0.2942185698035829
0.1075910443503858
0.0795057729788056
0.3101497243393752
0.2138046237579800
0.3867578074909233
0.5746756747942214
0.8129534588780913
0.7145232236300672
0.8891152295138269
0.9189319828895393
0.6893475349963509
0.7910742072056038
0.6031662597612453
0.6971074236428692
0.7731410537928554
0.6220963807699889
0.2746228888639806
0.3048021958210683
0.4232205475411916
0.3469378789693778
0.6565755325972731
0.9723322083262858
0.9033918709374618
0.0117260056824122
0.9414343134769680
0.6687843950066821
0.6664454780600408
0.9466319532595904
0.9677310382682833

0.3401480340156766
0.3456234387740480
0.3308383857139319
0.3549271006424277
0.3550251600934544
0.4505144321808956
0.4464329021240019
0.6268970926494433
0.4983196713690745
0.3678375963964058
0.6299851277418327
0.5072386887959794
0.3774611478746763
0.5501957916641516
0.3419653236725253
0.7493335134663326
0.7508057293948411
0.7524816494289865
0.7482046223316985
0.2490342765352906
0.2579440389969321
0.2505016599950665
0.2490266331333189
0.2469110856775742
0.2494059788839067
0.2502993469322234
0.2486235935674372
0.7498565059716285
0.7499487378782845
0.7541438694929496
0.7525197290146934
0.7488047792253596
0.6716934657128206
0.4380957571124355
0.6721503861920510
0.1755144025470088
0.1741819137882175
0.6585470409986485
0.4254124241147395
0.7070144534595784
0.7377329470421330
0.6415805872179376
0.6701073590682753
0.7105491799565797
0.7851283034382490
0.7071809307457428
0.6710561360623899

0.4229131681096945
0.5311521627980298
0.4127958051087361
0.2244514386826211
0.2514171204490907
0.3229671099028977
0.3398616706692010
0.1100980658977662
0.0910900597295026
0.0769365809232454
0.1329085306813553
0.0860913670458245
0.0754754671983946
0.2873233771167065
0.2844879421156108
0.6444175306843434
0.6517492932426876
0.0494422674017798
0.0612340631945330
0.1463235991209046
0.1508184921115472
0.5604332075095826
0.5592848106907766
0.3516906061296723
0.3461449176159093
0.9423599176658755
0.9360869748995810
0.8449276735935740
0.8528494395984652
0.4486810013424929
0.4402290423776591
0.6272429103192465
0.4683215511904777
0.4642188646440673
0.0260583949715709
0.1739882715266958
0.1750561893276270
0.1658126665142916
0.6253763960892158
0.3467425049592450
0.4219401345561380
0.4877005731979267
0.5619752532026254
0.6239821327190782
0.6308208834998439
0.4164007800719105
0.4927798480894694
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