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Abstract: A series of Ni/ZrO,, Ni/La,03-ZrO, and Ni/La,O; catalysts were prepared through a sol-gel method coupling
with wet impregnation and were characterized by XRD, BET, TG, H,-TPR. Effects of support composition on catalytic
activities and the formation of carbon deposition were discussed in the steam reforming of acetic acid. The catalysts with
different support composition possess different Ni particles sizes, structural properties and different interaction between Ni
and the support, which play an important role on the reaction pathway. Ni/70wt%La,0;-ZrO, shows good catalytic
activities and stability in the reforming reaction, and the H, yield maintain above 76.05% at 600°C for a period of 10 h. No

sintering of Ni particles and low carbon formation occur over Ni/70wt%La,03-ZrO,, which is supported by TG and XRD
analysis.
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Fig. 1 XRD patterns of the reduced catalysts

Table 1 Specific surface area and pore structure of reduced catalysts
Catalyst BET Surface area / (m%/g) Pore volume / (cm’/g) Pore diameter / nm Ni crystallite size / nm
Ni/ZrO, 86.98 0.47 21.50 25.28
Ni/30La,03-ZrO, 35.28 0.86 9.80 18.06
Ni/70La,03-ZrO, 28.96 0.23 31.56 21.07
Ni/La,0s 29.07 0.20 28.05 15.80
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Fig. 2 TPR profiles of the reduced catalysts
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Table 2 Average conversion of acetic acid and average yield of acetone and deposited coke for 10 h

Catalysts Acetic acid conversion / % Acetone yield / % Deposited coke / (mmol/h)
Ni/ZrO, 92.768 6 1.4558 0.162 1
Ni/30La,03-ZrO, 91.1825 1.218 2 0.060 5
Ni/70La,0;-Zr0O, 96.360 9 1.087 4 0.073 0
Ni/La,03 94.264 5 2.540 1 0.180 4
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Fig. 4 XRD patterns of Ni/70La,0;-ZrO, after reforming
reaction of 10 h
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