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Fig.2 The XRD patterns of the catalysts after calcination
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Fig.4 N, adsorption-desorption isotherms and pore size distributions of the catalysts
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CT-90 294 0.51 2.45
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Fig. 5 Relation of milling time and particle size for the prepared catalysts
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Influence of Milling Time on the Performance of Ni-Al, O,
Catalyst for CO Methanation Based on Slurry-bed Reactor

MO Wen-long, XIAO Yan, MA Feng-yun", ZHONG Mei, LIU Jing-mei, AISHA - Nulahong

(Key Laboratory of Coal Clean Conversion & Chemical Engineering Process( Xinjiang Uyghur Autonomous Region) ,
College of Chemistry and Chemical Engineering, Xinjiang University, Urumqi 830046, China)

Abstract; With planetary ball mill, the low temperature solid-state reaction method was used to prepare catalyst.
The influence of milling time on the crystal structure (XRD) , reduction performance ( H,-TPR), pore structure
(BET) , particle size distribution (PSD) , surface morphology (SEM) and CO methanation performance in slurry
bed was investigated in this paper. Results showed that, at the milling time of 60 min, the average particle size of
the catalyst (CT-60) was only about 141 nm, and the specific surface area was up to 329 m°/g. With the extension
of milling time, the methanation performance (CO conversion, CH, selectivity and CH, yield) of the Ni-Al,O, ca-
talyst (CT-60) was increased firstly and then decreased as the milling time over 60 min. That is, the CT-60 cata-
lyst prepared at the milling time of 60 min presented the best methanation performance, with CO conversion, CH,
selectivity and CH, yield of 87.9% , 86. 8% and 74.3% respectively. The excellent performance of CT-60 was
strongly correlated with its small particle size (141 nm) and its specific surface area (329 m* + g”'). That is, the
smaller the particle size of the catalyst, the larger the specific surface area, the better the performance.

Key words: methanation; Ni-Al, O, ; low temperature solid-state reaction; slurry-bed reactor



