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Preparation and Performance Test of Ni-Fe/SDC Cell Anode
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Abstract A series of Ni-Fe oxides with high specific area and Ce,zSm,,0,,(SDC) electrolyte were prepared using
the nitrate-citric acid method. On the basis of Ni-Fe oxides and Ce,sSm,,0,, electrolyte, Ni-Fe/SDC composite anode
materials were prepared. Meanwhile, their microstructure and other performance-related parameters were also tested.
The results showed that the thermal expansion of the composite anode materials matched well with that of the SDC
electrolyte. Furthermore, the single cell, using hydrogen fuel and the composite materials as the anode of solid

oxides fuel cell(SOFC), showed an excellent electrochemical performance with hydrogen fuel. At 700 C, the maximal
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power density was 90.6 mW -cm™.

Keywords: SOFC, Ni-Fe/SDC anode,

A AL R R L Tt (SOFC) S 3 A2 I
LR AR AL I fb 24 e EL B e A ol L BB I L b 2
BB AL SOFC H, FHAR 1 17k 14 ARG S 1k 22 G
2, BT, Ni-YSZ(Y.0; 841 ZrOy) & & b & J2 i
R Z W E A B AR, %A R R Ni Fl R
BTSSR YSZ R4 45 1A 4 F e, e
FhiR SOFC FhEfE R, (B2, Ni-YSZ & 4 W%
Al 5E 3 T0 i, — 5 1T, £ Ni 78 555 % 5 H i
JER 5 B A, HH A5 5 e i o A R R
Received: February 28, 2006; Revised: April 12, 2006.
[ 52 i H AR 5T K SR (2001 AA323000) B By 33 H

Electrochemical performance,

Nitrate-citric acid method

I, Xof T BEAR A AR A k43 AN 5 55— T, M A
Sk, R AER T R AR ST 114 2 f6f P i P 45 T B AR
YSZ FEARIR T A B - Ha SR BN, (45 B AR i feL AL
T o8 1A 408 2K 7 H b 1) S A3 2 v B o B B
I, Ni-YSZ WA ARG T B9 76 A By,

R T ik — % SOFC 1) FRAR A2 e PR AN i
AR ORI R R -F7 B R 1 1 45 T Ni-Fe/SDC & &
PHAR #4 %}, o Ni-Fe J& 48 NiO-Fe,O, FHAR A1 ALKy
A, SDC 48 il [ AR HL A% BT CesSmy:0,9, SDC H

"Correspondent, E-mail: lichangyul0@163.com; Tel:0451-82190394.

© Editorial office of Acta Physico-Chimica Sinica



1182 Acta Phys. -Chim. Sin. (Wuli Huaxue Xuebao), 2006

Vol.22

A BT (T PRI, e YSZ AR B e —
AEER LA BRI —E R AT AR, R —
T ) FEAS AR AR L

1 £ @
1.1 PR RIR BRI H &

¥ Fe(NO,),-9H,0 il Ni(NO,),*6H,0 43 fil#% —
ERY TR B RIRA, A 115 4% B8 1 FE /R A
IR, 8 75 TR, Bidtas K BIE . i
PEFERS, B IR IR AE 75 TR R4k 828 & B8 sk
JBE, FRAEEEEAE 100 CHET TR BT BEIE, B T BERS L
TFHEHH T 400 T i BUE 4083, K208 ik F
FU B b 800 THEBE 2 h, il & AL NiO-Fe,0, FH
WA R AAR. A SCHil 28 T DUFOR AR i, 48554 Fe2.,
Fe4 .Fe5 .Fe6, ‘& 111 Ni(NO;), 6H,0 Fl Fe(NO,), -
9H,O FE/R HLATHIM 8:2. 6:4. 5:5., 4:6. F A [ 41K,
(%) NiO-Fe,0, RN A1 BHA A 5 il R £k -7 6 1R 12
il £ 1) SDC U 15 L 7 fie b 2 Jot it e 5:5:1 TR A
FABIER th, A0 AGE 80K SR 2 e ik,
FEIATCK BB, 12 52 DUIR, B Ja AR 45 790 T
TMOTES, (EVRG W AR, # I 5T RAE SDCMH
IR A b, 2 S A ZE 1200 THE4S 2 h,
il B8 BH AR .

AR ALl SSC-Ag20M. 2 SCHR 1214 ik Hy
it 5 580 ) 2 BT AR S v R R IOIRAS TR =
W A 5 BEARE ) FAR PR R, AT ol 25 (%) BEL AR A T4
HLHL(WE), H I DAD-87 43 5 f R AR 22 I A Ha
Uit 3 X HL AR (CE) A 4% ; 2% Bl (RE) £ WE i,
J& i DAD-87 #3: HUR A /i il A5 1 Ag HLH.

(a) 3000

1.2 EHESYRENE

JH Hitachi S-570 A4 41 L + 2 S35 (SEM) WA )
Zoaed e TR Rt T R (A ) S A PR A Rk 14 2
THTE A 38 IR TS WA B2 F Bede D' X 2641
SFHASCI, 0 AR VI 1 20~70°, KR 0.05°, 15
BAFIR] A 1 s, THEAILR SR i £5di . ] DIL402C/
3/G( ¥ Netzsch GmbH) = I FAUIE ik A SN 2 B Jik
il 2k, ) I Y5 50~900 C, FHE# R K 5 C-
min™, THEAL B shic K.
1.3 B{xlE

WA A S11260 BHBTA- BT AN S11287 HLfk
220, SR AR I AR Ak £k, LR
T HOR AT IR M2, B 30 BR MR Ak ) 52
FEL L 174 ) 4 i A PR A i 0

2 ZER5VHE
2.1 PERA AR FREEA

Kl 1 J& Fe6/SDC PHAR i J5t J Wi T8 T 35 1) 451 41
HLAR IE . DAL 1 AT LU Y i 1) s 285 4 FFL T
KNI Ai . SRR AL 22, 0 K/ — .
HRE R LA R S — R 1~2 pum, FLIA SRR,
Z TR B 3R T L O 2 A ] R oA
PRl 325 LR AT B AR IR H 38 11, B AT AT DA AL
HL T AER SRS T4 a2 fid . W), BHAR
SAEVFZ RS 1 wm LU B/NLRE, BT R
AR, A JE AR i AR A G A A UK R TS
T Y. KRR B RS LAR G A R T R LR, AR
AR T4 R A 2R BN R Ee R T, BERR & T A I
I SFETHD, SO I TR 1] H AR - H A T R TR 9

(b) 1000x
El 1 Fe6/SDC FRIKZE R EHF R IEE
Fig.1 SEM images of the Fe6/SDC anode after reduction
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Fig.2 XRD of the Fe6/SDC anode and SDC electrolyte
(a) XRD pattern of the reduced composite anode material;
(b) XRD patern of the composite anode material;

(c) XRD pattern of SDC electrolyte
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Table 1 Technical thermal expansion coefficients 7y for the

different anode materials
Sample SDC  Fe2 Fe4 Fe5 Fe6

10°y /T 1.216 1.228

1214 1.361 1.283
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Fig.3 Polarization curves of the different anodes at
700 °C in the atmosphere of hydrogen

m: overpotential ; j: curent density
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Fig.4 Output performances of the fuel cell using the
different anode materials

V: voltage; j: current density; P: power density
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Table2 Maximal output power density of the different anodes
single cells at 700 T

’

Sample Fe2 Fe4 Fe5 Fe6

Maximal output power
. 41.4 55.2 66.4 90.6
density (mW -cm™)
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