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Ultra-Fast Fabrication of YSZ Electrolyte via Flash Light Sintering with
ESB Sintering Aid for Solid Oxide Fuel Cells
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A high temperature sintering process for solid electrolyte is the main cause of the increase in manufacturing costs of
SOFCs. In this study, we developed a novel flash light sintering technique as an alternative sintering process of the
conventional thermal sintering process. The YSZ electrolyte films were fabricated by conventional screen-printing method
and the flash light sintering process and ESB sintering aid were applied to improve the flash light sinterability of the YSZ
electrolyte. In the flash light sintering process, the effect of various pulse conditions such as energy density, and pulse
interval were investigated and the microstructure, crystallinity, and sintering behavior of the sintered films were analyzed to
demonstrate the effectiveness of the flash light sintering process. The flash light sintered YSZ electrolyte layer was used to
fabricate the anode-supported SOFCs and its functionality is successfully demonstrated with the high open circuit voltage.
The significance of this study includes minimization of the process time from tens of hours to just a few seconds, thus

facilitating the commercialization of SOFCs.
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Fig. 1 Surface microstructure of the flash light sintered ESB-YSZ
electrolyte films irradiated of 120 J/cm? with different ESB
contents of (a) 1, (b) 5, (c) 10, and (d) 20 mol%
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Fig. 2 FE-SEM images of flash light sintered ESB-YSZ electrolyte with different irradiation energy and 30 ms of off-time. (a) 110, (b) 120,

and (c) 130 J/em?

7HAE& 500 ms2 53 79 (Fig. 3(b)) 92| Roughness’} £¢]
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Table 1 Film compositions obtained by XPS results of the Bi-YSZ

electrolytes

Samples Bidf Ols

Y3p Zr3d Erdd

As-deposited 8.19 68.89

4.12 18.36 0.44

IPL sintering 0.47 68.86

5.51 23.09 0.13

Thermal sintering 0 67.45

6.55 2523 0.13

YSZ

) 17

"‘ Thermal sintering
|| YSZ  (1250°C 5h)
A A

N

Intensity (a.u)

fL IPL sintering
2
8 fLA (120J/cm?)

1 1 1 1 1 1

As-deposited

1 1 1 1 1

20 25 30 35 40 45 50

56 60 65 70 75 80

2 theta (degree)

Fig. 4 X-ray diffraction patterns of the 20ESB-YSZ films as-
deposited, flash light sintered and thermal sintered

oM gk vl o] & Al FEF &

> %S
ESBAS] 3ol 12 GO slorat 4+ ik WA, YSZAL



February 2022 /107

1.2 90
4 80
1 —
41 70 NS
i e
;0.8 60 S
2 [S
= {50 £
% 0.6 &
2 i 40 2
o
> [
0.4 430 ¢
@
120 3
0.2 a
4 10
0 L ' AL 0
0 0.1 0.2 0.3 0.4
Current density (A/cm?)
3
(b)
25
S 2
£
L
15 |
o0
)
E 1r
N
05 F ...oooo..
K / 0.‘
O 1 | 1 1 1 1

0 05 1 15 2 25 3 35 4

Z real (ohm cm?)
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and the EIS spectra were measured at 750°C
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