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Literature review of reduction of carbon dioxide
to methane with bioelectrochemical systems

Jiang Haiming . Ji Xiang. Si Wantong., Pan Jiangang, Cai Lu
( School of Mathematics, Physics and Biological Engineering; Inner Mongolia Key Laboratory of Biomass-

Energy Conversion, Inner Mongolia University of Science and Technology, Baotou, 014010 P. R. China)

Abstract : Reduction of CO, to fuels and industrial chemicals with bioelectrochemical system has been widely
studied. This review focuses on recent development in methane production from CO, with
bioelectrochemical systems, which includes the functional microbe used in cathode, the mechanism of
conversing CO, to methanewith bioelectrochemical systems, and the influence factors of the conversion of
CO, to methane as well as the reactors of bioelectrochemical systems. After that, problems of conversing
CO, to methane with bioelectrochemical system are analyzed, and the directions of future research are also

discussed. This review aims to motivate and inspire further research for the conversing CO, to methane

i f B #8:2014-09-08
EESUHE:EHZKBHAR = E4 (31460142,31360126) s A5l B A X & AR A HORBEIE (NJZY150) 5 4 521k B K%
B HTHE 42 (2014QDLO0L) s Y 527 H 1A X F K KL Bl BF 58 JT R (20120908)
EEB A P A977) 5 FENFE A YRI5 BT R W 4 W AT E . (E-maiD) jhmhn@163. com.
R GRBEEE) B, ##2 , (E-mail) nmcailu@163. com.
Received:2014-09-08
Foundation item; National Natural Science Foundation of China (No. 31460142,31360126) ; the Scientific Research Project
of the Inner Mongolia Autonomous Region Colleges and Universities (No. NJZY150); the Foundation
for Innovative Research of Inner Mongolia University of Science and Technology (No. 2014QDIL001) ;
the Open Project of Major Basic Research of Inner Mongolia Autonomous Region (No. 20120908).
Author brief: Jiang Haiming (1977-) ,main research interests: bioenergy and biological monitoring environmental pollutant,
(E-mail) jhmhn@163. com.

Cai Lu (corresponding author), professor, (E-mail) nmcailu@163. com.



128 http://gks.cqu.edu.cn

EARERE R A

%37 %

with bioelectrochemical systems.
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Fig. 1 Principle schematic diagram of

microbial electrolysis cell
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Table 1 Microbe used in cathode of BESs
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Archaea ; Methanobacterium palustre \Methanoregula boonei . Methanospirillum hungatei % r2]
2

Bacteria: Sedimentibacterhongkongensis.Clostridium sticklandii . Clostridium aminobutyricum %%

Pure microbe Methanobacterium palustre (ATCC BAA-1077) [2]

Archaea :dominant microbe Methanobacterium sp. r18]
18

Bacteria ;dominant microbe Acetobacterium sp.

Archaea : Methanobacterium palustre strain DSM3108 ,Methanobacterium aarhusense strain Hy-LLR

Bacteria :Methylocystis sp. SC2 strain SC2, Hydrogenophaga caeni strain EMBT71. Desul fovibrio putealis strain B7-43, [24]

Petrimonas sul furiphila strain BN3

Pure microbe Methanobacterium thermoautotrophicus [25]
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