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Fig.5 FTIR after ethanol adsorption at 50 °C over different Ni-based catalysts
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Table 1 Effect of temperature on the activity and selectivity of acetic acid hydrodeoxygenation

over different Ni-based catalysts

Catalyst Temperature Conversion Selectivity (%)
(C) (%) Methane Ethane Ethanol Acetic ester
Ni 180 30.46 86.29 0 13.45 0.26
200 38.10 67.67 0 14.59 17.74
220 46. 88 38.69 0 13.98 47.33
240 60.40 21.24 1.06 12.69 65.01
260 93.11 83.75 1.24 5.80 9.22
Ni-Mo(3% ) 180 81.18 42.55 12.49 22.02 22.94
200 92.85 54.97 13.77 28.09 3.17
220 97.94 56.50 14.80 28.70 0
240 100 71.56 16.75 11.69 0
260 100 67.63 23.56 8.81 0
Ni-Mo(5% ) 180 86.92 50. 65 15.49 20.27 13.59
200 96. 38 60.72 15.69 23.24 0.34
220 98.43 59.19 17.01 23.80 0
240 100 67.05 25.74 7.21 0
260 100 65.13 31.62 3.25 0

(Reaction conditions: 180 ~260 °C, 4.0 MPa, LHSV=1.0 h™"; V(H,)/V(0il)=600)
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Effect of Mo Promoter on Catalysis Mechanism of
Hydrodeoxygenation over Nickel-based Catalyst

LV En-jing', ZHANG Huai-ke' *, YANG Yong-ning’, REN Jie' **
(1. Synfuels China Co. Lid,Beijing 101407, China;
2. Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China;
3. Shandong Career Development College, Jining 272067 , China)

Abstract: A series of Ni-Mo/y-Al, O, catalysts were prepared by impregnation method. The effect of Mo addition
on the catalyst properties, hydrodeoxygenation (HDO) products, active sites of HDO and adsorbed species of ace-
tic acid (or ethanol) were studied by X-ray diffraction , Temperature programmed surface reaction and Fourier
transform infrared spectroscopy. The HDO activity and selectivity were measured using a continuous flow fixed-bed
microreactor. Addition of Mo improved the dispersion of NiO and partially inhibited the C—C bond cleavage of ace-
tic acid, also supplied new oxygen vacancies which promoted the C—0 bond dissociation of acetic acid or ethanol.
This gave an increase of HDO activity and ethane selectivity. It was presumed that the catalysis mechanism of HDO
over Nickel-based catalyst was changed by Mo addition.

Key words: Ni-Mo/y-Al,0,; acetic acid; hydrodeoxygenation; oxygen vacancy; catalysis mechanism
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