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Introduction (o o\ o .
] o ] _ _ _ o _ Support Lipase immobilization Reactive distillation Upscaling
Reactive distillation was carried out for the enantioselective transesterification of racemic 2-

pentanol with ethylbutyrate using a supported enzymatic catalyst. The reaction was designed to
achieve the reaction-separation coupling by using structured resin packings coated with a sol-gel
containing the lipase from Candida antarctica (CALB). This project includes three main studies, the
iImmobilization of lipase, reactive distillation, and upscaling. We here focus on the immobilization of
CALB by improving the gel properties for the coating process and lipase retention. Parameters such

as catalyst loading, silica precursors, and alcohol were considered to improve the process of dip-  3-D printed 3-D printed CALB
coating in terms of gelation time, gel quality, and the resistance and stability of the gel coated on the intern K’m‘efn
structured resin packings. Part studied here

Sol-gel process, immobilization of CALB, and coating on structured resin packings
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and ethanol were tested.
formed formed Silica precursors: Despite the importance

of MTMS, a higher TMOS/MTMS ratio
makes a better quality gel and improves
lipase activity

Four TMOS/MTMS ratios per catalyst were tested Gel quality

o
Catalyst was chosen on the best CALB activity Medium Solution B

Silica precursors
Two alkoxides were used, TMOS
and MTMS, MTMS brings
hydrophobia to the gel and
makes it water-repellent. Gel
quality and TMOS/MTMS ratio

were studied.

Catalyst. With the help of the
TMOS/MTMS ratios study, the
measurement of CALB activity and the gel
L quality allows NH,OH to be the Dbest
Powder Breakable Glass-like gel Catalyst

*ACti‘(lfty easuy ef' “s;"”g CALB: Several concentrations of CALB
P k’;;ﬁ)eysei';{,egcﬁgane were tested with an optimized gel, and an
N optimum of 6 mg of CALB per 100 mg of
L CALE the structured resin packings was chosen.

Activity (%) *

a Catalyst

Three catalysts were tested,
NaOH, NH,OH, and Na,CO,, the
best one was chosen to belong to
gelation time, TMOS/MTMS ratio,
and CALB activity.

immobilized
in gel
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021 0,75 1,13 4,77 1,13 1,97 , 021 061 1,39 4,77 Ratio TMOS/MTMS

NH,OH NaOH Na,CO; Catalyst

MeOH 37.6% H,0O 18%
G CALB , As expected, the activity of lipase increased with its quantity
rising. We decided to choose 6 mg per 100 mg of support TMOS 34.4% PEG 400 1%
Different concentrations were ' as an optimum concentration of CALB because, from 8 mg,
applied on the optimized gel, 1, the homogeneity of the gel has gone bad. The gelation time IS S B
2,4, 6, and 8 mg of lipase. CALB | was really quick and the coating process became . 55

activity and gel modifications complicated. This study also shows that the gel has a high
were observed. : capacity to contain an important quantity of lipase.
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Coating on structured resin packings Conclusions

Multi-thin layers are deposited on the structured resin packings, the
force of the packings to keep the gel on and the resistance of the £ Successfully optimized parameters of the gelation
gel to sustain the lipase are tested by putting the packings in water
for several days and see if the gel remain on the support. The rate
of fixed protein is measured to determine the gel retention capacity.
We observed that the gel remains on the support and the

e following graph prove that the gel has a high capacity to retain CALB rem_alns. hlghly active in the gel despite the
Before coating After coating the protein. reagents diffusion issue

The efficiency of the 3-D resin to keep the gel on

Fixed protein rate

High retention capacity of the gel for the protein
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