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Research on the Direct Decomposition of Carbon Dioxide to
Carbon and Further Methanation of the in-situ Carbon Deposited
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(Institute of Catalysis, Zhejiang University * Center Lab., Zhejiang University, Hangzhou 310028)

Abstract The current research achievements on the direct decomposition of carbon dioxide to carbon
and further methanation of the in-situ carbon deposited have been introduced, and the mechanism of the CO,
decomposition and further methanation has been discussed. In this paper, the trends of development and the
prospect of the research in this field have been anticipated too.
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Fig.1 Therelative curves between the partial pressure of CO, for reaction time 180min and d-value of Fe,O, 4 at 573k
(a) d=0.1719, (b) d=0.1324, (c) d=0.0832, (d) d=0.0315
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Fig.2 Changein pco., as afunction of time for reaction with ferrite(a) and Ni( I )-bearing Fe,O,(b) at 300°C
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Tab.1 Results of the reaction performance of CO, decomposition on different oxygen-deficient ferrite
CO, 1% C 1% CcO 1% 1%
Fe,0, 100.0 99.7 0.2 0.1
NiFe0, 99.8 99.8 0 0.2
MnFe,0, 85.2 99.4 12 0
CoFe,0, 75.8 99.6 0.2 0.2
CuFe,0, 38.5 99.6 0.3 0.1
MgFe,0, 27.4 99.9 0.2 0
ZnFe,0, 20.4 99.96 0.1 0.1
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Fig.3 Relationship between the conversation ratio of carbon deposited on H,-reduced magnetite into CH, and the number of the CO, molecules
adsorbed to the unit surface area(1nm?) of Fe;0, 4 at 300°C in 30 min of methanation reaction time
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Tab.2 Conversation of CO,,Yield and Selectivity of gaseous productsin CO,
methamation using Ni(II') ferrite and ultrafine Ni(1l ) ferrite after 2-h run

1% 1%
Co, 1%
CH, Co CH, Co
30.9 251 53 813 17.0
38.7 37.3 11 96.4 2.8
1.0g. 300°C, H,/CO, 4, 25cm? « min®
, ( ) ) CO,



http://www.hxtb.org 2003 66 w115

s

’ COZ ’ COZ . Yoshida [26.27]
CO, - C — CH, LNG CO,
o 4 o
A N2
— | i
LNG HO O Cco, NO,
—
—_—
4 CO,/CH,

Fig.4 Schematic diagram of CO, methanation system by the oxygen-deficient ferrite process
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Fig.5 [Illustration of the interaction between CO, and the adsorption site on the surface of oxygen-deficient magnetite
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