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Tab. 1 Selected chemical cogeneration processes

Section Reactant Electrocatalyst Conversion/% Selectivity (target product) Reference
Pt 69 Aniline 22% [14]
Cu-PANI-AC-A 54 Aniline 82% [15]
nitrobenzene Cu/MWCNT-H, 44 Azoxybenzene 82% [3]
Cu-Cu,0O/ Norit AC 51 Azoxybenzene 77% [16]
N-doped ordered mesoporous carbons 61 Aniline 87% [17]
Cathode
~allyl alcohol Pt/C 2.22 1-propanol 100% [18]
Reduction
NO FePc/Gr - NH,OH 90% [19]
Fe-PANI-AC-2 - yield NH,OH 27% [20]
NO
FePc/AC - yield NH,OH 9.9% [20]
0, Co-C - H,0, 120 pmol-h'-cm? [21]
Cr(V]) Pt/C 96 Cr(IIT) [22]
PtRu/C 20 hydroquinone 80% [23]
phenol
Au/C 6.4 lactate ~ 41.0% pyruvate~ 30% [24]
1,2-propanediol Pt/C 20.4 lactate ~ 86.8% pyruvate < 1% [24]
(PDO) FeCo@Fe@Pd/ MWCNTCOOH 65 carbonate 26% glycolate 65% [25]
ethylene glycol PA/MWCNT-COOH 29 carbonate 67% glycolate 28% [25]
(EG) Pd/C 55.5 glycolate 89.5% [26]
Anode .
. EG Pd-(Ni-Zn)/C 77.1 glycolate 55.4% [26]
Oxidation
glycerol Au/CNT 29 glycolate 87% [27]
ethylene Pd-black/VGCF MeCHO >95% [28]
ethane Lay,Sr,;Ti05-d 30.9 ethylene 89.7% [29]
ethane Co-SMCFO 413 ethylene 91% [30]
H,S La,Sr, . VOs; - SO,,S [31]
methane SC-SOFC integrated with GANi/ALO; 95 Syngas 98% [32]

- Not given
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Fuel Cells Reactor for Chemicals and Electric Energy Cogeneration

ZHENG Zhi-lin', YUAN Xiao-zi*>, YIN Yi-mei',MA Zi-feng"
(1. Shanghai Electrochemical Energy Devices Research Center, Department of Chemical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, PR China; 2. Energy, Mining and Environment Research
Center,National Research Council Canada, 4250 Wesbrook Mall, Vancouver, BC, VO6TIWS5, Canada)

Abstract: As an energy conversion device, fuel cells can efficiently convert chemical energy into electrical energy. With the de-
veloping of technology, it is used as a reactor to conduct the synthesis of high value-added chemicals while generating electrical en-
ergy. Having benefits such as mild reaction conditions, controllability of the reaction process, high selectivity of the product, as well
as high efficiency of energy utilization, it is widely used in many fields such as preparation of high value-added industrial products,
gas separation, water treatment, etc. This paper introduces the current trends and statuses of fuel cell reactors in the cogeneration of
chemicals and electric energy according to the reduction reaction at the cathode and the oxidation reaction of the anode. The prob-
lems related to the fuel cell reactor are described, and possible solutions are discussed in terms of the catalyst research, process re-

search and others. Finally, the research in several new fuel cell reactors is briefly introduced and its development is prospected.

Key words: fuel cell reactor; electric energy; cogeneration; anodic oxidation; cathodic reduction
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