www.chinacaj.net

5% ERE N CAE Sl N Vol.27 No.3

2021 4F 5 ] Clean Coal Technology May 2021

A _f U mERREELFANARER

AAR L BRE GER GAM RRE
(LK A HEEAES AR TS 5 L T T 492005, 58 B 7500212 LA AN T A2 3 100723)

i E T =R E RS R AGE AT T = ALK 2 AP IR E AR TTRACA] A 8 R 2k 1%

F R BRI S ARG K TR AR 6 TR, P B A 0 AR, AT A| T ﬁi%‘?

B RACE R S R AR T 0 B A BT T I = RALER E RS 49 3 T) BT SR o AT

T B AT W AR B B AR AR e T AR AL A 69 BAR B A & T AL AR A AR

B e s e TR BRI R RGBT AT T RE, AN FHALERE T, S BRKERA T

ZRAHE F R B BT A3 o = BAL AR R A9 ALIE R A G— 0 i, R RIABAR A B R T

ZR S A MEAL TR R SR AR A AR AR £ By T 5L R | — B AL AR B B B — R AL B AL

BRB = A& Fy R ARG F AL AR 77 & A T 38 3 4R 45 R AL AR R A R AR AR SRR MR B A

ER 4T kR R AR A A R R AR A 3B B T AL R A — BB A

RE e B T RACAEALR 5] & Fo bk IRAR LA A 0 R IE v s K xR AR S St — T IRAHE

FEACTH 6 PEAR

K T bt = AR R R B

RE S ES . TQ53 XHERARARED: A M EHS:1006-6772(2021)03-0129-09
Research progress of nickel-based catalysts for carbon dioxide reforming of methane

WU Xingliang' ,LYU Linghui' ,MA Qingxiang' ,ZENG Chunyang’,ZHAO Tiansheng'
(1.State Key Laboratory of High—efficiency Utilization of Coal and Green Chemical Engineering ,Ningxia University ,
Yinchuan 750021, China.2.China petroleum and Chemical Industry Federation ,Beijing 100723)

Abstract : Carbon dioxide reforming of methane is an effective way for the resource utilization of green house gases such as carbon dioxide
and methane. In recent years, there has been an increasing interest in the development of the reaction catalysts, especially for nickel -
based catalysts.In order to understand the utilization of the reaction and the nickel-based catalysts comprehensively , the thermodynamic re-
search and mechanism of this reaction were introduced ;the causes of the carbon deposition and ways of carbon elimination on nickel -
based catalysts were analyzed ;the influence of supports, promoters and preparation methods of nickel based catalysts on the catalytic per-
formance were discussed. Finally,the prospects for the future research directions of nickel—based catalysts were finally proposed. The ther-
modynamic results show that high temperature and low pressure are beneficial to the reaction ;there is no uniform conclusion on the mecha-
nism of the carbon dioxide reforming of methane,since the mechanisms are also different with different catalysts ;the coke deposition over
the nickel — based catalysts is mainly produced by methane decomposition, CO disproportionation reaction and CO redox reaction,
and carbon deposition can be inhibited by adjusting the properties of catalyst in the reaction;the various properties of support,the type of
promoter ,and the preparation method have different effects on the nickel—based catalysts ;there is still a long way for industrial applications
of nickel-based catalysts, and in the future development, the preparation conditions of catalyst can be optimized;the carbon deposi-
tion mechanism can be deeply explored ;theory and practice can be combined to further explore the performance of nickel-based catalysts.
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Fig.1 Thermodynamic equilibrium plots of carbon dioxide
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Fig.2 Proposed reaction mechanism for carbon dioxide reforming of methane
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