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Table 1 Plasma spraying parameters for the cathode
structure
Ar i/ H, it & 155 ¥4 Ty %
(L-r:}qmi:i) (L_-r{:'}:j:l/) u’iéﬁi/ A /mm
40 5 25 100
40 3 14 100
40 1 11 100

Morphologies and particle size distribution of the spray powders
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Figure 2 Morphologies and characteristics of LSCF deposits under different spraying parameters
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Figure 3 Cross—section microstructures of the single cells and LSCF under different spraying

parameters
2.3 HBEFMERE

BB AE 600—800 °CF 45 1 i % BE 4 1A 4
Frame ME AW L. & B OCV JLF#AEF 1V

PAR 1 W v 0BG B2 J8 i APS i 55 19 ScSZ
fiff BN REWE L KPR R . T OCV S
PR YL P iR 5 B B R DDA OC T R R F A



WRT A5 [ A S A O L 1t BT 94 458 8 T e ol e 45 4 R 42

1121

AR E , I OCV B3I 2 0k 25 50 v, v 77 78 R
BE #2522 AT YSZ HL i BTS2 a4 R 2k
L AR 3k TR A 19 ScSZ L R I
CEFEELV, & - L HAeHGE T2, m
Zhang"*" s Lin""™ 45 45 HY (4 32 e k7 8 B AR AT
BE 70 0K 2 AR 2K T 4 R VaBen ™ A5 1Y B 38 % 1t
FLAEEOCVIRFmE L VL E ., il 55 i
fx K H I R (Maximum power density, MPD) X
L, 14 kKW 9 LSCF 41 Jli i) Bp v b i 1 4 g A 1, O
MPD 7£ 3 600,650 .,700,750 A1 800 °CF 43 1] ik 5|
437.626.786.915F1 1 074 mW -cm 2, 24 I 32k, I J&

(a) 1.1 1200
—— ——-600 C —v— ——650 C —e—-0-700 C
|0h A =750 C —== 5800 C
_ 0.9{% 900 T
14 g
3 0.8 =
2 F600 £
2 0.74 Y
0.6+ L300 S
0.5
0.4
(e) 1.1 - 1200
—— ——-600 C —y— ——650 C —e— —0—700 C
L.0d —A——2-750C —=- 0800 C
_ 00]% 900 i
3 c
2 0.84 "l‘ =
) 600 £
2 0.7 i
b
o L300 =
0.5

1200 1800

HLJ % E/(mA - em ™)

0 600

FH 700 “CH4& & % 800 “CHY, T2 14 1 11 kW 9 HLH
W [E] MPD 2% {5 M 114 mW-cm 2 & 293 mW-
em 7o PR BH B AR A B AR W] — O T A M BE 2
isae o S WS I R NI RS2 A=Y 3 N 5
APS il £ 1 2 fL W E 228 3 L BRR LY R
W AR TR AR S LR A 1 11 kW B AR
AR 2 PR T e AR A S BE T (B R R
AR R . X EEREAETF 11 kW A9 LSCF
55 ScS7Z Hfift 5T (R 245 A U, ST Bt 2 B 1 3 P
7 a5 23 7™ PR b 2% R N R AR

(b) 1.1 1200
—— —<—600 C = ——650 C
10 —o— —0-700 °C 44— 2750 °C_,, m-=u
YR= o800 C ' l“iﬁ
Y 900 7
= 0.97 ‘§
0.8 =
2 600 £
2 0.7 1
001 : 300 =
0.5
0.4 y . . L0
0 600 1200 1800 2400
L JE/(mA cem ™)
(d) 1200
O kw
—~1 000l =1 14 kW
T L0025 1w
<
£ 8001
E
26001
&
= 4007
e
2004
0+
600 650 700 750 800

I3 I S/ °C

(a)—11 kW ;(b)—14 kW ; (c)—25 kW ; (d)—%i th PR REXT LE .
(a)—11 kW ;(b)—14 kW ;(c)—25 kW ; (d)—output performance comparison.
4 A[E LSCF BA#HR B m ith 4y 14 Ak
Figure 4 Output performance of single cell with different LSCF cathodes

SOF C HL i % A AR A AR T 45 T e J2 41 R
AAEREVE T T Ak SR R i 1 Y H B 5 H i o
LT Ab = AH KR X (Triple phase boundary, TPB)
FEHEELES) . HEY HE 11 kW /Y LSCF
55 ScSZ FLE I, 2= 455 B B A TRk
KN TPB G AL A R, AU N 2 5
KRR OB R R AR AL . ML Z R, 14 kW Y
LSCF 5 s fift Jit 5 % 45 A i 4 4t 7 K ALy v
L 1k 2% ) N 1) TPB, [R] B )2 P9 B A7 76 FL IR A 34

Es

\ e (5
oo S | 2

TPBIX.

El5 LSCFHA#M5SYSZB@EREMENREE

Figure 5 Schematic diagram of contact
reaction between LSCF
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Preparation and Structure Control of Solid Oxide Fuel Cell Cathode by
Plasma Spraying

CHEN Jiang',DU Ke"?,ZHU Zhigang', SONG Chen",LIU Taikai', WEN Kui', MAO Jie',
ZHANG Xiaofeng', LIU Min'
(1. Institute of New Materials, Guangdong Academy of Sciences/National Engineering Laboratory of Modern
Materials Surface Engineering Technology/Guangdong Key Laboratory of Modern Surface Engineering Technology ,
Guangzhou 510650, China; 2. School of Environment and Energy, South China University of Technology,
Guangzhou 510006, China)

Abstract: Solid oxide fuel cell (SOFC) has garnered significant attention as efficient and environmentally friendly power
generation devices. Among them, metal-supported SOFCs exhibit tremendous development potential due to their high
robustness, reliability and cost-effectiveness. However, the current methods for fabricating metal-supported SOFCs, such as
wet chemical processes and film technologies, still face challenges, including high-temperature sintering, low molding
efficiency, and complexity. Plasma spraying, with its capability for controlled heat input and rapid deposition, emerges as a
particularly suitable technique for the production of metal-supported SOFCs. In this study, metal-supported SOFCs were
successfully prepared by atmospheric plasma spraying (APS). This work focused on investigating the impact of spraying
parameters on the regulation of the cathode structure of LSCFs. The single particle morphology deposited by APS was
characterized in detail to elucidate the cathode deposition mechanism and assess its influence on cell performance. The results
showed that the porous cathode coating, consisting of molten particles and partially molten particles, achieved optimal
electrocatalytic performance at 14 kW. At an operating temperature of 800 “C, the cell exhibited a remarkably low polarization

resistance of only 0. 12 Q-cm®, with a peak output power density reaching 1 074 mW -cm™?, exhibiting excellent power output
capability.

Keywords:metal supported solid oxide fuel cell;plasma spraying;cathode structure;electrocatalytic performance
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