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Fig. 1 XRD patterns for the calcined and after reaction catalyst

(a) the calcined catalyst; (b) the after reaction catalyst
Catalyst: 15wt % Co-Ni/SiO,(Co-Ni 0.5:1)
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Fig. 2 Influences of the molar ratios of Co-Ni on the
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conversion of acetic acid
Experimental conditions; S/C mol ratio 7.5:1;

LHSV=4.8 h™'; P=0.1 MPa
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Tablel Influences of the molar ratios of Co-Ni on the selectivities of the products

Composition of Catalysts

) Snz(%) 5(1114(%) Sco (%) Scoz(%>
mol ratio
Co: Ni (0.25:1) 95.6 1.2 5.0 93.7
Co: Ni (0.5:1) 95.3 1.7 2.7 95.6
Co:Ni (1:1) 94.3 2.3 3.3 94.4
Co:Ni (1:0.5) 94.9 1.8 3.3 95.0
Co: Ni (1:0.25) 95.5 1.6 4.2 94.3

Conditions; S/C mol ratio 7.5:1; LHSV =4.8 h™' ;P =0.1 MPa; t =500 °C ; S:selectivity
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Fig. 3 Influences of the loaded Weight of Co-Ni on the
conversion of acetic acid
Experimental conditions: W/C mol. ratio 7.5:1;

LHSV =4.8 h™';P=0.1 MPa
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Table 2 Influences of the loaded Weight of Co and Ni on the conversion of acetic acid and the selectivities of the products

loaded Weigh 5% 10% 15% 20% 25%
Circ 78.7 86.7 88.3 99.9 99.9
St 85.6 88.8 90.7 84.7 80. 1
Scra 3.0 5.8 4.5 7.6 10.1
Seo 15.1 1.5 1.4 1.3 0.8
Scon 81.9 92.8 94.2 91.1 89.0

Experimental conditions: $/C mol. ratio 7.5: 1; LHSV =4
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Fig. 4 Effects of the reaction temperature on the conversions
of acetic acid and the selectivities of the products
Experimental conditions; Catalyst; Co: Ni=0.5:1 (15% )
S/Cmol ratio 7.5:1; LHSV=4.8 h™'; P=0.1 Mpa
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Table. 3 Influences of S/C on the conversions of acetic acid and selectivities to the product

W/C(mol/mol) Ciac S Sciu Sco Scon
7.5:1 99.9 80.4 9.2 0 90.8
5:1 92.7 68.3 15.5 1.1 83.4
2.5:1 73.3 54.3 22.6 7.8 69. 6

Experimental conditions: catalyst: Co-Ni/SiO, ( Co: Ni

=0.5:125%); LHSV=4.8 h™'; P=0.1 MPa; t =450 C
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Fig. 5 Influences of LHVS on the conversions of acetic
acid and selectivities to the products
Experimental conditions-catalyst; Co-Ni/SiO2(Co:Ni = 0.5:1
25% ) W/C mol ratio 7.5:1; P=0.1 MPa, t =450 °C
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Hydrogen Production by Catalytic Steam Reforming of
Acetic Acid over Co-Ni/SiO,

MA Chong-hua '*, HU Xun', LU Gong-xuan'
(1. State Key Laboratory for Oxo synthesis and selective oxidation, Lanzhou Institute of
Chemical Physics, Chinese Academy of Sciences, Lanzhou, 730000, China,
2. Lanzhou University of Science and Technology, Lanzhou, 730050, China)

Abstract; A series of Co-Ni/SiO, catalysts were prepared by impregnation methods for steam reforming of acetic

acid to hydrogen. The properties of the catalysts in steam reforming of acetic acid reaction were studied in a fixed-

bed reactor. It was showed that the molar ratios of Co and Ni, the loaded weight of Co and Ni, the reaction temper-

ature, steam to carbon ratio and space velocity significantly affected the activity of the catalysts. The results

showed: the catalyst Co-Ni/SiO, with Co: Ni molar ratios of 0.5:1, loaded weight 15% was superior in the series

catalysts. At the conditions of S/C =7.5:1 and t >500 °C, catalyst showed the best performances, acetic acid

could be converted completely with the selectivity of 95% toward H, and CO,.

Key words: Acetic acid ; Hydrogen ; Steam reforming ; Co-Ni/SiO,



