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NiO-La75S1)5CrysMny50; 5-CeysSm,,0, ; Composite Anode for Natural
Gas in Intermediate Temperature Solid Oxide Fuel Cell

LI Mao-Hua LIU Rui-Quan™
(College of Chemistry and Chemical Engineering, Xinjiang University, Urumqi 830046)

Abstract: Anode-supported solid state fuel cells (SOFCs) based on composite anode NiO-Lag75Sr25CrosMngsO;_5
CepgSmy,0,_s were fabricated by dry-pressing process. The composite cathode and electrolyte were consisted of
LaggSro,Copgkep,05 5(LSCF)-CengGdy 0, 5(GDC) and CepsGdor0,5(GDC), respectively. The performance of single cell
used humidified natural gas(3% H,0) as fuel and oxygen was tested as oxidant was tested from 400 °C to 700 °C.
The chemical stability, microstructures and carbon deposition have been investivaged using XRD, SEM, EDX.
The results show that composite anode and composite cathode are with better pore microstructure, and the
composite anode has good chemical compatibility. EDX measurements showed only a small carbon peaks. We
have also tested the stability of the single cell at 600 “C for 13 h. The results show that the composite anode
exhibits better stability and no degradation is observed in 13 h testing periods. The result of performance tests
indicate that the maximum output current density and power density are 215.49 mA -cm™ and 44.85 mW -cm™ at

600 C, respectively.
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Table 1 Composition of different single cells

Composite anode / Thickness of

Thickness of Composite

el Wi% (10 g) anode / mm Electrolyte 038) | ctrolyte / mm cathode / wi%
A NiO(50)-LSCM(10)+SDC(40) 0.65 e 02 LSCF(60)+GDC(40)
B NiO(50)-LSCM(20)+SDC(30) 0.65 e 02 LSCF(60)+GDC(40)
c NiO(50)-LSCM(30)+SDC(20) 0.65 e 02 LSCF(60)+GDC(40)
D NiO(50)-LSCM40)+SDC(10) 0.65 e 02 LSCF(60)+GDC(40)
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Fig.1 Setup and circuit diagram for the experiment
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Fig.4 SEM images of single cell

JE - B (J-U) TR 0 %85 B - LE D) 23R (o) T R (UL 5)
HIFE S Rl LA N R4 L i e b B %

TR TR, B R DR 2 5K 7E 600

CHY, LDy A s B i KAE, 7 4 ALy

Composited LSCF-GDC cathode;

(c) Section of single cell

2.3 it sE ik

h T AR A A R PERE  FRATT A B e TR
i) & & Lo A5 BH A 55 L b #E 400~700 CHT LA R SRS
(3% H0) N #EBHEF 0 i i H PR AR JF 226 T L i 2%

50

1.2
w0 400°C 12 %0
(a) AAssoC (b) : i 223 g L
vvy ®0500C |
1.0 v L 40 v ® O 500 °C
v v » > 550 C 1.0 bk bgsso'c 40
e ¥ 7600 C v BBy v vveoc |
* kg' N 650 C o % e Y * % 650 C 2
0.7 1%v . v eomwT 30 074 Ms e » v ®owmcC [30E
> : > #v > e ® :
S ‘ﬁ A ‘A PN R z
054 @ F20 S 054 & 4 ¢ » ¥ Lo =
o Q, o o ° BN
n > N N Y o
S,
02 4 L 10 0.2 4 %% PN v E “' L 10
o oo o bx
' WA VRS -\
0.0 T T T -0 0.0 T T T T T T T -0
0 80 100 120 140 160 180 200 220 0 20 40 60 80 100 120 140 160 180 200 220
J/(mA - cm™) J/(mA - cm™)
50 12 50
: 2 Z(S)g g (d) mo40C [
1 Ansoc [
®osnc 40 1.0 ® O500C 2
WVy L
e Yy >>zgg:g » > 550 C
v » Yy v 60 o 084 4427 vosotT |33
> Oﬁ*t**, *#x60C |30 E > “.‘,?X, *xwe0C | E
o . v ® 0700°C ¢ » X 700 °C :
z ¥ ° Xp » o ’t e o
= e . z > 0648 S . 25 =
e Y 20E 3 g B¥ % > -
< o L ] * E 0.4 % > * 5 x - Q\x
R0 44 8 oFer o 17
9, ey 2 %%ﬁﬁ >
< v | 0o,
6 o° oPKV “‘ 10 024 % 00 BoX -8
S ° 9% T3
\ A i\
T T T T T T 0 0.0 T T T T I~ 0
60 80 100 120 140 160 180 200 220 0 20 40 60 80 100 120 140 160 180 200 220
J/(mA - cm?) J/(mA - cm™)

(a) Cell A at different temperature; (b) Cell B at different temperature; (c) Cell C at different temperature; (d) Cell D at different temperature

Explanation: The dots of solid show the current density and power density at different temperature, and the hollow ones show the current and

voltage at different temperature
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