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Tab. 1 The results of CO: reforming of CH4 over various catalysts
No- Catalyst Pretreatment * Reaction temp /K x(CO+ k) P n(CO) h(H) Carbon amounts k(C) %
1 Co /S0, n 973 Trace - -
2 Co /S0, r 873 60.8 1.25 0.11
3 Co /S0, r 973 86. 8 1.07 too little to be measured
4 Co /S0, r 973 87.5 1. 10 0. 06
5 Ni/Si0, n 873 48.5 1. 11 8.37
6 Ni/Si0, n 973 85.9 1.07 6.18
7 Ni/Si0, n 973 90.3 0.97 13.51
8 Ni/Si0, r 973 889 0.96 10. 83
9 Ni-Co/Si0, n 873 59.7 1.04 0. 64
10 Ni-Co/Si0, n 973 89. 1 0.99 0.39
* Mass fraction of Co or Ni= 4% (for No. I~ 3,5,6,9,10), 8 (for No.4,7,8).
“* 1 without prereductions # pre—reduction-
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Tab. 3 The TPO peak temperatures and peak area of
Ni/SiO, and Ni-Co /SiO, catalysts
(sample 0. 02 g;:3= 20 K /min)

o Ni/S02 Ni-Co/SiO2
pea T/K Relative area M T/K  Relative area %
T 653 1. 8 597 17.7
U 835 7.8 - -
\Y% 923 90. 4 933 823
24 TPD
5 CO2-TPD Ni/
Si02 393 K 1 )
CO2 ; Ni-Co /S 02
513 K , CO:-TPD Co /S02
, 393 453 K 2 .
3 CO2 : Co/S 0>
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CO2
s G CO2= 2CO
Ni/SiO2 2
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Reforming of Methane with Carbon Dioxide to Syngas
over Ni-Co Bimetallic Catalysts

HUANG Chuan-Jjing"’, ZHEN G Xiao-Ming" , FEI Jin-Hua’
(“ Institute of Catalysis, Zhejiang University , Hangzhou 310028
bDepartment of Chemistry , Huaibei Coal Teachers College, Huaibei)

Abstract Reforming of CH: with CO:2 to give syngas over Ni/S0O2, Co/S02 and Ni-Co /SiO2 catalysts
has been studied by activity evaluation using TPO, TPR and CO>-TPD techniques. It is found that the
catalysts without prereduction decreased in their activities following the order of Ni—Co/SiO2~ Ni/
Si02> Co/Si02, and Ni—Co /SiO2 was much less sensitive to coking and more stable than Ni/SiO2 cata-
lyst. The CH: conversion over Ni-Co /SiQe catalyst increased with time in stream during the first 1 h
period of reaction and then remained invariable with time in stream for 9 h, while over Ni/S 02 cata-
lyst the CH: conversion decreased continuously with reaction time and the reaction had to be stopped
because of the reactor becoming completely plugged by carbon deposits after 6 h. In the case of Ni-
Co /Si02 catalyst, Ni promoted the reduction of Co species, which was found beneficial to CO2 adsorp—
tion and suppression of less active carbon deposition. This is considered to be related to the excellent
activity, stability and anti—coking property of the bimetallic catalyst.

Keywords C T /CO2 reforming to syngas, N=Co /SiO2 catalyst, carbon deposition
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