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Enhancement of critical current density in BaCeO3 doped YBaxCusO7-s
thin Films deposited by TFA-MOD process
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Abstract: The effect of BaCeOs; doping on the
critical current density of YBCO film by TFA-MOD
method was studied. BaCeOs; doping was made by
two method; one is direct addition of BaCeOs;
nano-sized powder prepared by citrate process
followed by grinding with planetary ball mill for 10
hours. Another 1is addition of Ba-Ce precursor
solution prepared with Ba-acetate and Ce acetate
dissolved in TFA to the YBCO-TFA precursor
solution. The film was made by standard dip coating
and heat treatment process with conversion
temperature of 790 °C in 1000 ppm oxygen
containing moisturized Ar gas atmosphere. The
direct addition of BaCeOs; powder resulted in YBCO
film with good epitaxial growth and no evidence of
second phase formation. The addition through
precursor solution resulted in the increase of critical
current density upto 30 at% doping and uniform
dispersion of BaCeQO; fine inclusion was confirmed
by SEM-EDX.
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Fig. 2. BaCeOs; addition method in YBCO coating
solution.

4, @9 BN

Fig. 3(a)e] 1z st& EAgle YBCOREA S 3t
Fig. 3(b)e] 2z WH& EAHHE 19t 2z A=
1000 ppm AHAE T FslE ol EIMAE 45°CER Y
H EL EFANNA FEELE ZFI BT e

{ :
o Fired at 660°C i
[ SO —
BaCeO,

Add Methanol
e

(b) citrate process T ool ZhAFEFE1000 co/min 2EE Yil6]e] A # e
, Ask ol 790°CAN Bsith =R 23 @ A F A
I—I—J‘—l—”“""m & #9714 500°Col A BAIZE F9t BA e

3. 23 X EE

P o— Hetarsira G A
i HeteddraCIn
e )

] "——! HEt UGS |

—— Hea oGO |

— RryesdIDCH
(Rymicper |

| —— harermeta woc "“/\%
o) 2 % 53
: ¢ dgen, o/F FARS AF Yo} B 2
A2 Wetd 4 oa dolxe 4 HEr

Fig 4.+ Fig29l AZ% oA BaCeO; %9 &4
We] & XRDeAE 8 vehdo] vl A
A9 HAE FAFozA 27FA 9 FA Y TF

ooy . AN E Bt AW HHET citrate processE

v
o
O
@
Q
P
=
@
o)
@,
—t
<
N
X
i
o
-9,
iih)
o
o
o
)
oifi
[o
o

= =2
E3 wi7bEo] o Wo] 94T A e
e

Fig. 1. Fabrication method and SEM image of
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Fig. 3. Heat treatment schedules. (a)calcining , and
(b)conversion.
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Fig. 4. XRD patterns of BaCeQO; powder prepared by
solid state reaction method and citrate process.

It rnasity

Hhetatdeg)

Tig. 5. XRD patterns of YBCO films prepared with
0~15 at% addition of Nano-sized BaCeQ3; powder ;
conversion temp @ 8007TC.
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Fig. 6. XRD patterns of YBCO doped with various
arnount of BaCeOs; precursor solution. Conversion
heat treatment was 790°C.
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Fig. 7. SEM image of YBCO films fired at 790°C.
The doping amount of BaCeQO; precursor was (a) 10
a:%(b) 20 at%, (c) 30 at% and (d) 10 at%.
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Fig. 8. EDS results of 2nd phase particle.
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Fig. 9. Effect of BaCeQOs additions on critical current
of YBCO films (sample size : 4mm=*12mm).
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