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Fig. 1 XRD patterns of P-PSCCM before and after reduction
2 Z:IE% 5-1*71- -I*/I’.\' (a) as prepared P-PSCCM powders; (b) P-PSCCM powders
reduced at 800 ‘C in H, for 5 h; (¢) the reduced P-PSCCM
2.1 PFABMBIEHSH powders re-oxided at 800 °C in air for 2 h
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Fig. 2 SEM images of P-PSCCM powders before and after reduction
(a) as prepared P-PSCCM powders; (b) P-PSCCM powders after reduced at 800 °C in H, for 5 h;

(¢) the reduced powders was re-oxided at 800 °C in air for 2 h
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Fig. 3 SEM images of the single cell after electrochemical performance test
(a) SEM image of the whole cell; (b) SEM image of the LSCF-GDC/LSGM cathode/electrolyte interface;
(¢) SEM image of the RP-PSCCM-CCA-GDC/LSGM anode/electrolyte interface

2.3 PERHHNESE

SOFC AR A ) G 6 4% S v, X6 5 v 3t 1Y)
e AR BEL 470 A1 3y 8 %85 B2 A AE o B R 2, B LABIE 5
F A B SR R L B P-PSCCM. ) oK &5
BSR4 5 s R Y - 51 R AE R H, R
M.(50 mL/min+3% H,0) F 1 500~800 °C ik J&F X
[ % 3 HE S B AT IO T PR ROR BHE S B
S A KR R T I8 BRUET L A T S DE AR S 1 RP-
PSCCM-CCA FHAR 1 A} i) HL 5 5.

B4 fy e 3 A 2 AR /N B R BT AR R 5
A A M. WK 4 "] 0L, 78 800 C B} RP-
PSCCM-CCA Wi tl A1 B 23K 5] 17 0. 55 S/
cm, i IR FE Y B+ RP-PSCCM-CCA #4 $} ) B3 7
R K. X FEJE T RP-PSCCM (K41 KHE
il N A 2 A7 AR T RP-PSCCM-CCA
BN Ny — B P AL A 2 DL A O HO

T A AR R S A L I R S SRR T . AT 4
AL, RP-PSCCM BTG L HE N 0. 90 eV, B %

0.6
~4
b} £
051 53 .
! 2 & 090eV
0.4 "--L s
& "‘\ b !
£ 0.3 Ly =0
o’ " 095  1.05 L15 125
< " 1000,
© 0.21
l\
0.1 “
—&—8% H,-Ar -
'“+47.
0.0 ¥ ¥ . T T T T
0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30
1000
T /K

B 4 RP-PSCCM-CCA fifj Hg 5 R il £;
Fig. 4 The conductivity curve of RP-PSCCM-GDC



98 MoOoB B R

5 M H 2021

AR BN 3 22 B AIG » BE 25 oy e HE KR A A S
IVRE/ Y=k TR &
2.4 BULFHERENIK
2,401 R HA ) BEL AT I X

g T #F5E RP-PSCCM-CCA B #4 %} 9 f# 16 15
P, 7E 700~800 ‘C R H, KR (50 mL/min+3%
H,O) 8 58 T LSGM Hi fi# it 3% ## RP-PSCCM-
CCA-GDC/LSGM/RP-PSCCM-CCA-GDC %} # Hi
Wi BH BT % . B 5 S X FR L it RP-PSCCM-CCA-
GDC/LSGM/RP-PSCCM-GDC 1 FH #i . M & 5
AL, HE 700,750 1 800 “C T X 4k v b A BH ¢ 43 5

0.3

0.2

-Z'(Q - em’)

0.1

800 C

0.0

0.0 0.1 0.2 0.3
Z'/(Q + em®)

B 5 Xf# H# it RP-PSCCM-CCA-GDC/LSGM/
RP-PSCCM-GDC iy BHPLi%

Fig. 5 The impedance spectrum of symmetrical
cell  RP-PSCCM-CCA-GDC/LSGM/RP-
PSCCM-CCA-GDC

0.4+ (a)
03
£
N
0.21
=
S
0.14 700 C
750 C
800 C
0.0 f T T T

0.3 0.4 0.5 0.6 0.7
Z/(Q +em?)

Cell Voltage/V

7 0.263,0.176,0.125 Q » cm®. 5 H A 45 £k 5 BH A%
X L RP-PSCCM 4 & /M i AL B AT .
2.4.2 HU Ry B Ak A R RE

% L RP-PSCCM-CCA-GDC 3 FH #% . LSCF-
GDC g BAM% \LSGM >y Ha fiff J5t 1) H fiff o S 45 5 Fi b
RP-PSCCM-GDC/LSGM/LSCF-GDC, £ 800 C F
B H, K450 mL/min+3% H,O) ¥ #47 f fb 2 4
fig 347

& 6 B HL it RP-PSCCM-CCA-GDC/LSGM/
LSCF-GDC #y /i 1k 2% 1 A& #th k. & 6 (a) Jy RP-
PSCCM-GDC/LSGM/LSCF-GDC B e b (1 FH 4t
T, HL b S AR e T R b Y BT L v v AR S
89 32 A P T ) IR B BEL e o AR AT 15 52 il ) 38 5 E
b 1 S BT o AR A BEL BT Dy B BT 5 R BT 119 22 A
B 6Ca) AT DL . B E it (1 #E 800 °C 1 1L B 4T A
0.125 @+ em®, H 3w i /N F H B # Cu K K
Bet20-2 3B RP-PSCCM-GDC PH#% B A 3k % & 1)
AL TE M s B b 7E 800 °C [ R W BHLFL K 0.3 Q -
em’ , HOE AL BLHT A 2. 4 A%, 1 16 B 3 1 J 41K P Ao
O V1 JRE R T L B8 AV P el ) TR g L e B 2 v LA o
T3 5 Bl A Ul B A A% A BEL e 0 RRCAR BEL T AS 1y 14
AR R AR A BT P 8 A e 2 6 3 K D Il L e 136
W7 T 2 78 Ak 1) 3k R v AR Ak BEL BT 19 5 e 7 R T IR
QR BELATL » JIr LA 8 AV AR Ak BEL 70 D) 2 o3 5 H AR 44 i 1 2
BT 1]

P 6 (b Sy L IAT 28 B H P LA B By 28 4 B 22 i) 114 5%
Z. M 6 () ] L - B H 3l 1) JF i LS (OCV) 2h 1. 08
VS EIS I 11V 42T . 158 B 12 5 1t 1) i T

1.2 0.8
(b)

1.0 o
0.6 =
081" z
=
0.6 | o4z
800 « £
0.4 ~
: et
z
0.2 by o
700 °C 750 °C ~

0.0 . v ' . 0.0

0.0 0.5 1.0 1.5 2.0

Current Density/(A * ¢cm™)

B 6 i RP-PSCCM-CCA-GDC/LSGM/LSCF-GDC K Ak 2% 1 fi il 2%
(a) BLEL Y Y EIS fH£R s (b) Bt iy I-V-P i 46
Fig. 6 Electrochemical performance RP-PSCCM-GDC/LSGM/LSCF-GDC single cell
(a) EIS curve; (b) I-V-P curve
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Fig. 7 Electrochemical performance RP-PSCCM-GDC/LSGM/LSCF-GDC single cell

(a) T-V-P curve of the single cell; (b) cell voltage of the single cell under a constant current rate of 0.2 A/cm’
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In-situ fabrication of CoCu alloy nanoparticles decorated

PrSr(CoCu), ;Mn, 3O, _; ceramic anode materials

WANG Ziming', TAN Ting', SONG Chen®, LIU Taikai’*, LIU Min*, YANG Chenghao'
1. School of Environment and Energy ,South China University of Technology ,Guangzhou 510651, China;
2. The Key Lab of Guangdong for Modern Surface Engineering Technology ., National Engineering
Laboratory for Modern Materials Surface Engineering Technology, Institute of New Materials.,

Guangdong Academy of Sciences , Guangzhou 510650, China

Abstract: :In this paper, CoCu alloy (CCA) nanoparticles decorated ruddlesden-popper (RP) type layered
perovskite PrSr (CoCu)y ; Mny s O,— ; (RP-PSCCM) ceramic anode has been in-situ reduction method.
Crystal structure and morphology of the precipitated nanoparticles on the surface of the anode were
confirmed by XRD and SEM. Conductivity of RP-PSCCM-CCA, polarization impedance of symmetric cell
with RP-PSCCM-CCA anode in H, have been studied, the results indicate that RP-PSCCM-CCA shows a
good catalytic activity. Moreover, the RP-PSCCM-CCA-GDC/LSGM/LSCF-GDC single cell exhibits a
maximum power density of 696 mW/cm? at 800 ‘C, and excellent coking resistance in C; Hs. Overall, RP-
PSCCM-CCA has been demonstrated as promising anode materials for SOFCs.

Key words: solid oxide fuel cell; anode; layered perovskite; alloy nanoparticles; In-situ exsolved





