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APPLICATION OF CoNiB CATALYST IN THE
CATALYTIC HYDROGENATION OF XYLOSE
TO XYLITOL

Biing-Jye Liaw*, Wen-Wen You, Jung-Chi Hsu

Graduate School of Applied Technology, Taoyuan Innovation Institute of Technology,
Jhongli 32091, Taiwan, ROC

Abstract

CoNiB nano-catalysts are prepared by chemical reduction with sodium
borohydride. Physical and surface properties of catalysts are characterized by
techniques of BET, ICP, XRD, DSC, TEM and XPS. Catalytic behaviors of catalysts are
evaluated in the hydrogenation of xylose to xylitol under aqueous phase system. The
reaction conditions are optimized by varying the metal ratio of catalyst, initial xylose
concentration, reaction pressure and temperature to achieve the maximum reactivity.
CoNiB catalysts are highly reactive in the hydrogenation of xylose. They are
significantly more active than NiB and CoB, and much more active than conventional
Raney nickel catalyst. Furthermore, a small amount of Th, Cr or Mo incorporated into

CoNiB can promote the activity of the xylose hydrogenation.

Keywords: Chemical reduction, CoNiB catalyst, Xylose, Hydrogenation, Xylitol,

Promoter.
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e B A F 1L CoB 2 NiB H & iz Fiieipd 9237
CoNiB z_ % % Co/(Co+Ni)'* &7 A48 Co/(CotNi)!t E4piT o d XPS & % &v o jf 4
o242 FREBE  MRG - AR 3) SRS E £ K2 (1878 eV)
2§ 1 fEAE(192.3 V)0 w2 R B R AR EA2(187.1eV) 4 0.7V 0 A CoNiB
JRELD 2 @B T F L4540 BB T E/BRF DT I RAE S ENIB 2
2558 12[7] o

o . .

B 2 CoNiB f§4-2 TEM g
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Catalyst SgET Bulk composition (at. ratio) Surface composition (at. ratio)
(m’/g) Co/(CotNi) (Co+Ni)/B Co/(Co+Ni) (CotNi)/B

NiB 27.9 0.00 2.3 0.00 2.6

CoNiB(0.8)" 19.7 0.80 23 0.81 22

CoB 18.8 1.00 2.2 1.00 2.5

* The initial mole ratio of Co/(Co+Ni) in preparation.
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