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Effectiveness of various alcohol-based suspension for
electrophoretic deposition of YBCO superconductor powder

Soh Deawha’, Li Yingmei', Cho Yongjoon', Jeon Yongwoo™, Korobova N.™

Abstract

High-temperature superconductor films of YBa;CusOzx were fabricated by electrophoretic deposition
(EPD) from alcohol-based suspension. Maximum stability is observed for the suspension containing
iso—alcohol as the dispersion medium. However, for the formation of a dense and adherent coating of
YBCO on a silver substrate by EPD, the best results were obtained in mix PrOH and BuOH suspension.
The superconducting critical current density (Jo) was 1200 A/cm? for a films deposited in 30% iso-PrOH
and 70 % iso-BuOH suspension.
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Fig. 1. Electrophoresis of particles and zeta
potential
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Table 1. Physical properties of dispersion solution®

54| FE4E [ AAES | HE
. v A&
Cathod Anode £-ul nBuAc=1 | S/cm, 25C | cP
>5‘ o ee 1610 | 135%x10° |1.078| 243
—t
oF ] © O]i 4 -6 1.1 2
‘{_ o]_}l\_ )
Q -
3| sue 0.620 8% 10 3751 177
el
a9 2 A/GFARA A o]AHA A T a. olgrE 2o

Fig. 2 Ideal potential gradient on electrophoretic
deposition Vpc, Vpa - deposition potential
of cathod and anode, Vs : applied voltage,

Rs : resistance of solution, i : current
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Fig.3. Surface SEM photograph of YBCO superconductor
wire deposited in acetone solution. (a) 100
V/cm, 1.5 min. (b) 200 V/cm, 3 min.
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Fig.4. Surface SEM photograph of YBCO superconductor
wire deposited in iso-PrOH solution. (100 V/
cm, 30 s)
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Fig.4. Surface SEM photograph of YBCO superconductor

wire deposited in iso-BuOH solution. (300
V/em, 2 min.)
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Fig.6. The relation of deposited thick films and
iso~PrOH contents.
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