5 50 B 7 R O % Rk Vol. 50, No.7

2022 % 7 A JOURNAL OF THE CHINESE CERAMIC SOCIETY July, 2022

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20210930

Zoa iF

HAT A W 50 AL T A4 S8 AR P OB Rt if 5 3k

A, &Es, 18, £%7, hEE, RAK, RFE, ABX ZWEMK
(FERE AT KA AL TR, D 610500)

B i R AR FL(SOFC) IR A XT F I AR RRE T SR R GTIBAT A3 i AN AR i it A BT BE L
3G BRONIE TV IR A . FESEBL SOFC ARIRALTT T, Al [ A AMIT 7 2 4R 1 AN R R M . 2308 17 IRl [ 74 4
WL HLI(LT-SOFC) & 5 FAR S (K TUE JE, LA SINIRIR ERMRME RS AT R G, M8 Rl R ik ] 144
HRR s 51N B R SRR N S8 AT S, 5 S ) e Tt I e R 1 R AR T T P L B e e b
fE, CHAZERNYR G IR R A MRS SIS G — 2P 52T LT-SOFC [ AL~ ERESE LA T T -
e IR T IR SO AR R SR R T AR TR T R, G ST A 1) R DL SRR B K AR A EER LT-SOFC
LA 2k RE A

KRR [REREAR IR, (RIRAL, E AR GUKAR
FESES: TMI114  XEARER: A XEHRS: 0454-5648(2022)07-2015-09
4% hRETIE] : 2022-05-30

Progress on Low-Temperature Solid Oxide Fuel Cell with Composite Electrolyte
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Abstract: Reducing the operational temperature for high-temperature solid oxide fuel cell (SOFC) is of great significance to improve
the stability of materials, increase the operation life of the system and reduce the fabrication and operation cost of the cell. This aspect
has therefore attracted recent research attention. So far, different research strategies were proposed to reduce the operational
temperature. This review represented recent research progress on the composite electrolyte in low-temperature solid oxide fuel cell
(LT-SOFC). The carbonate materials as the second phase for composite preparation of molten carbonate-like SOFCs and the transition
metal oxide materials as the second phase for composite preparation were introduced. The single-component fuel cell for eliminating
the interface resistance between electrode and electrolyte and improving the fuel cell performance and the stability of the peroxide
composite electrolyte was elaborated. The semiconductor composites to enhance LT-SOFC's electrochemical performance were
described. In addition, this review also represented the preparation of novel nanocomposites to further enhance the electrolyte ionic
conductivity and the interfacial compatibility, and the explorations of the electrochemical performance of LT-SOFC with respect to the
effect of novel electrode materials.
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Table 1 Common fuel cell classification, advantages and disadvantages, and application areas

Type Electrolyte Carrier Operating temperature/C Fuel Efficient Application field Shortcoming

AFC  Potassium hydroxide OH 100-250 Hydrogen 45%—-60% Aerospace Easily reacts with CO, in
solution the air

PAFC Phosphoric acid H 200 Hydrogen, reformate 35%-40% Special demand power supply, High cost, such as CO
solution gas regional power supply. poisoning and acid

corrosion

PEMFC Proton exchange H 50-100 Hydrogen, methanol  40%-60% Automotive and portable High cost and difficult
membrane power design

MCFC Molten carbonate CO;* 600-700 Hydrogen, carbon 45%—-60% District power supply Carbonate is volatile and

monoxide a short lifespan
SOFC  Solid H/0* conductor H'/O? 400-1 000 Hydrogen, methane  45%-60% Residential power supply, High starting temperature

portable power supply

AFC: Alkaline fuel cell; PAFC: Phosphoric acid fuel cell; PEMFC: Proton exchange membrane fuel cell; MCFC: Molten carbonate fuel cell; SOFC: Solid oxide

fuel cell.
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