
HAL Id: hal-04303346
https://hal.univ-lille.fr/hal-04303346

Submitted on 23 Nov 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Cellulose conversion to glycols over DUT-8(Ni) derived
nickel-tungsten/carbons: selectivity tuning.

Joseph Boulos, Firat Goc, Noémie Perret, Franck Rataboul, Eric Marceau,
Jeremy Dhainaut, Sebastien Royer

To cite this version:
Joseph Boulos, Firat Goc, Noémie Perret, Franck Rataboul, Eric Marceau, et al.. Cellulose conversion
to glycols over DUT-8(Ni) derived nickel-tungsten/carbons: selectivity tuning.. GECAT 2023, Jun
2023, Dunkerque, France. �hal-04303346�

https://hal.univ-lille.fr/hal-04303346
https://hal.archives-ouvertes.fr


Cellulose conversion to glycols over DUT-8(Ni) derived nickel-

tungsten/carbons: selectivity tuning. 

Joseph Boulos,1 Firat Goc,2 Noémie Perret,2 Franck Rataboul,2 Éric Marceau,1 Jérémy Dhainaut,1 
Sébastien Royer1 

1 Univ. Lille, CNRS, Centrale Lille, Univ. Artois, UMR 8181 - UCCS - Unité de Catalyse et Chimie 
du Solide, F-59000 Lille, France  
2 Institute of Researches on Catalysis and Environment in Lyon, Université Claude Bernard Lyon, 
Avenue Albert Einstein, 69626 Villeurbanne, France 
 
There have been various studies on the transformation of cellulose to low carbon polyols (C2,3), 
ethylene glycol (EG), propylene glycol (PG) and glycerol (Gly), which are prevailing intermediates in 
the manufacture of plastics, pharmaceuticals, food additives, and cosmetics, etc. Cellulose 
conversion to diols mainly involves 3 types of reactions: cellulose hydrolysis, retro-aldol 
condensation, and hydrogenation. For the formation of 
1,2-PG, the sugar isomerization reaction is also involved. 
Using activated carbon-supported tungsten carbide 
(W2C/AC)  catalysts, Zhang et al. obtained an EG yield 
of 76 % starting from cellulose [1]. Besides being a cheap 
non-noble metal-derived phase, a noteworthy advantage 
of tungsten carbide over other tungsten species (oxides 
and metal) is the preferential formation of EG among 
other polyols due to its Pt-like catalytic behavior. Yang et 
al. prepared Ni-W/C nanofiber catalysts, in situ 
fabricated through the pyrolysis of Ni, W-containing 
metal-organic framework fibers. A large productivity 
varying from 15.3 to 70.8 molEG.h-1.gW

-1 was reported, 
which is two orders of magnitude higher than previously 
reported Ni-W-based catalysts [2]. Interestingly Sun et 
al. [3] showed the impact of the Sn phase and valence 
on the catalytic properties of bimetallic systems supported 
on activated carbon. When powder of metallic Sn was 
used with Ni/AC, a Ni-Sn alloy formed which promoted 
retro-aldol cleavage and hydrogenation, finally favoring 
EG production (58 %). When SnO was used, the catalyst promoted glucose isomerization, leading 
preferentially to PG (32 %). The above studies inspired our current work.  A series of W and Ni-
containing metal-organic frameworks were constructed by one-pot assembly of DUT-8(Ni) MOF 
precursors and Na2WO4·2H2O. A subsequent pyrolysis of the W@ DUT-8(Ni) materials at 700 °C 
under nitrogen produced nickel-tungsten/carbon catalysts. The following nomenclature was adopted 
for the resulting materials: NiW-l-x-C-N2; where x (nW/nNi) was set at 0.06, 0.12, 0.3, and 0.43, 
respectively. Figure 1 displays the catalytic results of the as-synthesized materials in the cellulose 
hydrogenolysis at 245 °C in a reaction time of 1 hour. Both materials with low (NiW-l-0.06-C-N2) and 
high (NiW-l-0.3-C-N2) W content were selective to EG (17 %). A remarkable yield switch to PG (36 
%) was obtained at an average W loading (NiW-l-0.12-C-N2). The highest EG molar yield (25 %) 
was obtained over NiW-l-0.43-C-N2.  
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Figure 1. Products’ molar yields over NiW catalysts 
having different tungsten loadings. Reaction 
conditions: 0.50 g cellulose, 0.15 g catalyst, 50 mL 
water, 60 bar H2, 1000 rpm, 245°C, and 1 hour. 


