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Abstract

To introduce flux pinning center in HTS-BSCCO system, nano-size MgO particles were uniformly distributed within the
Bi-2223 grain by partial hydration of MgO. The existing method MgO doped Bi-2223 used nano-size MgO powders, which
resulted in agglomeration during mixing or grain growth during heat-treatment due to the high surface energy of the fine
particles. By hydration of the MgO surface, the agglomeration of the MgO powders was avoided and the size of remaining
MgO core was controlled by changing hydration medium and time. The thin film obtained by spin coating of
(Bi; sPbg 4)Sr,Cay ,Cu30y nitrate solution mixed with hydrated MgO showed the even distribution of nano-size MgO
particles in the Bi-2212 grains.
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Table 1. Experimental factors of hydration of MgO.

Experimental Factors of Hydration

Time(minutes) 5 10 20 30 60

Solvents H:0 CH,OH CH,CH,OH+Citric H:O+CA*

EG" . Ethylene Glycol solution, CA*:Citric Acid
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Fig. 1. Differential thermal analysis(DTA) curves for dried
powder mixed solution ‘Bi-2223+3wt%MgO+ 25vol%PVA
(10wt%)’
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Fig. 2. XRD patterns for the thin films heat treatment at
800 C for 2hours.The Hydration solvents of MgO particle
(a) H,O+CA" , (b) CH;CH,0H+ EG", (c) CH;OH, and (d)
Hzo.
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Fig. 3. Mean MgO particles size with hydration time.
Hydrated solvent ‘water’.
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Fig. 4. SEM micrographs of the specimen after heat-treatment at 800 C for 2hours(X50k). The

micrographs show evenly distributed MgO particles in the HTSC-grain.. Hydration time (a) no
MgO ,(b) Smin, (¢) 10min, (d) 20min, (¢) 30min, and (f) 60min.
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Fig. 5. SEM micrographs showing the different shapes of
nano MgO particles in Bi-2212 grain depending on the
kinds of hydration medium (a) CH;OH & CH;CH,OH

+EG", (b) H,O+CA.
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Fig. 6. TEM images of nano size MgO particles in the
HTSC Bi-2212 grain. (a) X 100k , (b) X 200k
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Transmitted Electron Microscope)°l|A12] EDS #

4@z 54 vhee] v A5 Mg YA
9¢ AT F AUtk CHOH 9

CH;CH,OH+EG™ & FgA1Z] Mg0 UAEL
a 53“01 Hl A d) sty 277 3R
2 H,00ll A%9] Citric acid & % 7}3t
A5 iéi‘ A7} 25 nm=E H|mA FAds Z7)
o FA4es ¥& 7 UMY Fig. 62 F3 A}
vl g ARl é w_ﬂﬂ 10 ~ 20 nm9 FFY
& v CH,OH
} 37]% 10 ~ 100 nmE

_‘: 0]
T H
A EALs TEE 74

o, ¥
o ot
f i,
2

1]

o O
il

L
_\,L
e
9?

N

[3®]

[\>]

(9%)
ko

%

23N Rk
lozrﬂ
o0 o
Ege
on ™
o
jiAA
>
(o3

HA

i)
4y
2
S
1o, 1

N,

o,

A

_>ii

71 @AY, o
citric acid & #H7}3k 4 $-
AR Z7E

CH,CH,0H + EG™ & %3} A7l A$ A}

MgO 4Rt ‘/}H‘M-L H,02 H7}et

ol JlrtS
ARS

=22
dAEY SHE
]

3719 Mg0 YAE BAMA A

n}‘.'.

(3]

S.H. Kim et al.

927} AL

Ueld s3tads 5o

o 210

1A |

B.Ni, Y. Tomishige, J. Xiong, Z. X Zhao, IEEE Trans.

Appl. Supercond. 9 (1999) 2347
P. Yang, C. M. Lieber, Science 273(1996) 1836

Xinggong Wan, Yuping Sun “Enhanced flux pinning

of Bi-2223/Ag tapes
addition” Physica C 307 (1998) 46-50

with nano-MgO particles

T Nakayama. Y. H. Choa, T. Sekino, K. Nihara
“Powder preparation and microstructure for nano -sized
metallic iron dispersed MgO based nanocomposites
with ferromagnetic response” Journal of the Ceramic

society of Japan 108[9] 78-784 (2000)

K. S. Min, S. H. Choi “Syntesis and shape control of
calcium hydroxide fine powders by hydration of
calcium oxide” Journal of the Korean Ceramic society

Vol.28, No.9,739-749, 1991



