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Fig. 1 Schematic diagram of mechanism
on oxygen ~ ion conducting SOFC
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Fig. 2 Conductivities of oxygen-ion-conducting
electrolyte materials for SOFC
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Table. 1 Performances of some oxygen-ion conducting SOFC

BAIREE

AL R (SRR BE) Btk FEAR Wkt RAM mWEA RERE/C T

YSZ(30pm)™  LSM/SDC  SDC/Ni-YSZ CH TR HERER 700 0.3
B +75% 58
SDC(0. 15mm) 2] SSC Ni-SDC C,H, BE A BEEH 350 ~500  0.101 ~0. 403
CH, + 3% H,0 0.078 ~0.304
[13) _ i 4 2 2 .

SDC(30um) SSC-SDC Ni-SDC H, + 3% H,0 =R MBRH#E 50-600 oo a7
YDC(15pm) 4] ssc Ni-YDC H,+ 3%H,0 %K  HEXHY 500 ~ 650 0.078 ~0.36

GDC(8pm) ™! ssc Ni-GDC H, + 3%H,0 75  HEREn 500 ~ 600 0.14 ~0.38

GDC(20um) ' SSC-GDC Ni-GDC H, + 3% H,0 25  FRIHEY 500 ~600 0.145 ~0.4
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Fig. 3 Discharge under different loads for a fuel
cell using RbNO,-MgCl,-AlL, O,
as the electrolyte
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Fig. 4 Two interpenetrated peicolative phases between
oxygen ion cczdicting ceria and proteu conduciing salt
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Tabel 2 Copnduitivily and fuel cell pertormancs of the CSC zlecirolyte samples with three typical salt compositions

, R SR MR R
L4 Tk Pl i HE/T
GDC 20wt % of 1 LiCl: 1 SrCl,(mol% ) 0.015-0. 21 0.1-0.58 400-600
GDC 15wt. % NaOH 0.02-0.45 0.1-0.62 380-620
GDC 22wt % of 2 Li,CO,: 1 Na,CO;,(mol% ) 0.01-0. 80 0.2-0.78 400-660
sDC 20wt. % of 1 LiCl: 1 SrCl, (mol% ) 0.02-0. 24 0.1-0.60 400-660
SDC 15wt. % of NaOH 0.03-0. 50 0.2-0. 66 380-620
SDC 22wt % of 2 Li,CO,; 1 Na,CO,(mol% ) 0.02-0. 90 0.2-0. 80 400-660
YDC 22wt. % of 1 LiCl; 1 StCl, (mol% ) 0.01-0.18 0.1-0.52 400 -660
YDC 15wt. % of NaOH 0.02-0. 4 0.2-0.58 380-620
YDC 22wt % of 2 Li,CO;; 1 Na,CO,(mol% ) 0.01-0.78 0.2-0.70 400-660
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Fig. 5 Long-term discharging performance for
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composite electrolyte at 600C
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RECENT RESEARCH AND DEVELOPMENT ON

INNOVATIVE LOW TEMPERATURE SOLID OXIDE FUEL CELLS

Huang Jianbing', Yang Lizhai®, Peng Ranran’, Tang Zhiyong', Zhang Ping', Mao Zonggiang®
(L. Faculty of Material Science and Chemical Engineering, China University of Geosciences, Wuhan 430074, China;
2. Institute of Nuclear Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract; The R&D on Low Temperature Solid Oxide Fuel Cells (LTSOFCs) in recent years was reviewed. The

mechanism of oxygen-ion conducting LTSOFC, proton conducting LTSOFC and mixed oxygen -ion - proton conduc-

ting LTSOFC were introduced respectively. The status and trend of key materials, such as electrolyte and elec-

trodes, and different fabrication methods for single cell were presented as well. Moreover, several problems to be

solved for the development of LTSOFC were pointed out.
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