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Comparision of the Process and Characteristics of Electrolytic Layers for SOFC

by Water and Alcohol Based Suspension Plasma Spraying

DONG Li—juan, LI Qiang
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Abstract: The effect of dispersant PAA loadings on the (Cey g0 Gdg. 2 ) Oy s (GDC) suspension viscosities and the influ-
ence of pH value on the GDC particles Zeta potential were investigated. The two kinds of suspensions were prepared by
using deionized water and alcohol as solvent. GDC electrolytic layers for SOFC were obtained by suspension plasma spra-
ying with 10% solid content. X-ray diffractometry, scanning electron microscopy and electron probe microanalysis were
used to analyse the phase structure, the cross—section microstructure of electrolytic layers and the change of GDC compo-
sition before and after suspension plasma spraying respectively. The results show that the optimal parameters of aqueous
suspension is that PAA content of 2. 5%, pH=10, and the optimal parameters of alcoholic suspension is that PAA con-
tent 2. 0%, pH=10. With the same spray process conditions, the electrolytic layer obtained by alcoholic suspension is
finer, the image analysis reveals that the porosities of electrolytic layers obtained from aqueous and alcoholic suspensions
are 5. 64% and 1.25% respectively. The phase structure of electrolytic layers didn’t change compared to GDC original
powder, but the grain grew, and the burning loss of ceria occured during plasma spraying, the cerium oxide of electrolyt-
ic layers produced by aqueous and alcoholic suspensions burned 15. 8% and 16. 8% respectively.
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Fig. 1 SEM micrograph of GDC original powders
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Fig. 4 The effect of PAA dispersent content on the GDC suspensions viscosities (with 10% solid content)
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plasma spraying

2.3 HEREMNHMMRALR

B 7 SRy K R0 2T 2 77 VA B 1) e A I U2
#m Ay SEM BE R, Hodr (o) (D 4331 R (a) L (b))
IR . I 7Ca) (b) T LA L 5 7K B IF
FHEL » 2 Pk V7 A5 3 1) VR A IO )22 T 4 50 B
BERER AL 7o (D)), B A BMBa
B, rH BG4 BT vk A5 31 LK R T ) AR 2
FLBRFE N 5. 64 %, DL £k %5 70 B it A L B R
N 1.25% . X O K & T IR 5K h ok
F ORI W F WOk T H K BRI
TRt 2k VY 0 R 55 Ak SR FH ML AR T % RS &2
1t — R S ARG KR O R B Tk AR B
T IAZ O I ¥ R 28R S B K Rl PR T A
FUHE KA B R 22 R R CInE 7¢O iR )

A 7 BIRWEE FBR GDC WU 52 8 i SEM IR K
(KR (b) LWEBIF I (o B (O By R AR (DA
(b) [ R A%

Fig. 7 SEM of cross—section micrographs of GDC electro-
lytic layers deposited by suspension plasma spraying
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