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Fig. 1 Relative density and shrinkage of electrolyte

membranes prepared with different Sc/Bi doping ratios
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Fig. 3 Electrochemical properties of electrolyte membranes prepared with different Sc/Bi doping ratios
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Fig. 6 Electrochemical properties of electrolyte membranes prepared with different total doping concentrations
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“FPERERYRANG o G A BT RO A o I SiE RS 2R ) R
JROBERHEA T AR X 5055 3 X 3R W o fe JB B 114 AT R 2
R 9600 IR EN T BRI A AR . 9 R
7N T U HE RS Y R figp S5 JIE B 45 T R T Y BRI TR
o W 9C) F7R AR HL A B SR I 454 L REfE
PEREBRSSE IR SE B S ¥ 2 P (AR — R
TEIE IR 25 o iy T A 400 0 3 R A HL A BIL
o 5% B LR L Be 2 o I U A R 32 R s
AR B BT A A 1l FLERT . XS LB A AT
FLAGNE 23 ] foh B A% » A5 R kL R T 32 FR
B8 Bi: O; J7 51 AR BARBE S AL AT 5 il iR BR
il o 8 AR R A At i ) S A (8 R 2 L B
LS TP DT bR . 24 FL BRI 2 0 FHELLUR
FRAALB S IARSL 25, 0 AT # B ST 2
YRS+ i A LA B A IR L DT A2 A R TE B
s At — A K. i 9(b) Bl A e
S8 SRR RE S IR (BT S B 1 s SO L (1Y
JEES IR /NS SR B e BUR A Ry 4
BRI T RS A L PR T R AR R
bR T S IERE

PO I HIE I il 25 A FL S B TR 551
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prepared through tape-casting
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Fig. 10  Electrochemical properties of Sc/Bi co-doped tape-casting electrolyte membranes
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Study on microstructure regulation and performance enhancement of Sc/Bi
co-doped YSZ electrolyte membranes

XIA Haojun, JIN Zhihao, CHEN Xianfu., QIU Minghui , FAN Yiqun

(State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China)

Abstract;: To enhance the performance of yttria-stabilized zirconia ( YSZ) electrolyte membranes in
intermediate-temperature solid oxide electrolysis cells (SOECs), this study employed a co-doping strategy
with Sc and Bi, combined with the tape-casting process, to synergistically regulate the densification
behavior and electrochemical performance of YSZ electrolyte membranes. By regulating the Sc/Bi doping
ratio and total doping concentration, the effects on sintering characteristics, microstructure and ionic
conductivity of the electrolyte membranes were systematically investigated. The results demonstrated that
at a Sc/Bi ratio of 6 ¢ 4 and a total doping concentration of 10%, the electrolyte membrane achieved a
highly dense structure with a relative density exceeding 96% after sintering at 1 400 “C, along with
outstanding oxygen-ion conductivity in the temperature range of 600~800 “C (reaching 5. 35X10 % S/cm
at 800 C). XPS analysis revealed that this doping system significantly enhanced the content of oxygen
vacancies and O—H groups, thereby optimizing oxygen-ion transport pathways. In addition, the tape-
casting process further reduced grain boundary resistance by mitigating Bi segregation near grain
boundaries, resulting in a relatively low activation energy (0. 52 eV). In conclusion, the strategy of Sc/Bi
co-doping combined with tape-casting proposed in this work effectively addresses the performance
limitations of conventional YSZ electrolytes under intermediate temperatures, offering a feasible new
pathway and material support for the development of intermediate-temperature SOEC electrolytes.

Key words: elemental doping; tape-casting; YSZ electrolyte membranes
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