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Ni-Based Catalysts: Preparation and Catalytic Performance for
Aqueous-Phase Hydrodeoxygenation of Furfural
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Abreact: The nickel-based catalysts for aqueous-phase hydrodeoxygenation of furfural were prepared by
impregnation method using different supports and characterized by XRD, H,-TPR, NH;-TPD and low temperature
N, adsorption The effects of support, nickel loading and reaction temperature on conversion of furfural and
selectivity of desired Cs products were studied. The reaction mechanism of furfural aqueous-phase
hydrodeoxygenation and the recyclability of catalysts were also discussed. The results showed that the activities of
Ni/Si0,-A1,0; were obviously better than that of the Ni/y-ALO; under the same reaction conditions. The
conversion of furfural over 14wi% Ni/Si0,-AL,O; catalyst was 63% and the selectivity for Cs was as high as 93%
under the optimization condition of 140 °C and the cold H, pressure of 3.0 MPa. Conversion of furfural increased
with increasing temperature, but the selectivity for desired Cs product decreased with increasing temperature. The
conversion of furfural decreased swiftly when the catalyst was re-used for the third time. About 25wt% residual

cokes and polymers deposited on the used catalyst surface.
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Table 1 Porous structure characterization of the catalysts

Catalysts Aggr / (m*-g™) Ao/ (m*-g™) V#E [ (em®-g™) D*/ nm
6wt% Ni/Si0,-Al,0; 216 209.1 0.94 17.4
10wt% Ni/Si0,-Al0; 209 206.3 0.89 17.1
14wt% Ni/Si0-AlO; 199 196.4 0.82 16.5
17wt% Ni/Si0,-Al0; 196 172.3 0.77 15.7
6wt% Ni/y-ALO; 146 143.3 0.39 10.7
10wt% Ni/y-ALO; 146 139.8 0.29 8.0
14wt% Ni/y-ALO; 139 136.6 0.27 7.9
17wt% Ni/y-ALO; 136 110.2 0.20 5.9

Ape: BET surface area; A.: External surface area; V*: BJH Adsorption cumulative pore volume of pores; D*: Adsorption

average pore diamete (4V*/A py).
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Table 2 Conversion rate of furfural over

different catalysts

Catalyst Conversion / %
6wt% Ni/Si0,-AlL0; 12.5
10wt% Ni/Si0,-Al,05 46.2
14wt% Ni/Si0,-Al,0; 63.0
17wt% Ni/Si0,-Al,0; 36.3
6wt% Ni/y-Al,0; 6.4
10wt% Nily-AlLO, 24.7
10wt% Nily-AlO5* 37.9
14wt% Nily-AlLO, 19.2
17wt% Nily-AlO, 3.6

*Reduction temperature for this catalyst was 600 “C.
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Table 3 Results for cycling of 14wt% Ni/SiO,-AlLO;

catalyst
Entry Conversion / %
1 63.0
2 57.5
3 26.2
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