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Abstract: a novel technique-biomimeral method to synthesize strong anisotropic platelike crystallites of YBa,Cu, 0,
(YBCO) superconductor powders is presented. The typical size of obtained YBCO powder is 5 pm X 5 wm x 1 pm. All
these grains self assemble to region with local orientation, it allows the intergranular supercurrent pass along average 3 ~5
grains. TEM shows that every platelike grain expresses hierarchical structure. Due to this particular structure, the intra-
granular critical current density reaches 0. 1 MA + ¢cm > at 77 K and self field, which is 10 times higher than that of the
commercial YBCO powder. A YBCO conductor fabricated by platelike YBCO powders can really allow supercurrent flow.
The present work provides an important and new route for fabricating YBCO conductors which has the potential applications

to solve the limitation existed in that traditional thin film approaches.
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Fig. 1 ~ Sketch map of the model of the YBCO film fabricated by the
biomineral YBCO powders
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Fig. 2 XRD pattern of YBCO powder synthesized by biomineral method
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Microstructures of YBCO powders synthesized by

biomineral method
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Table 1 The content of the peak in the DTA curves of different

powders

Peak Temperature/C Content

Water evaporation and

! 129 decomposition of Cu(NO; ),

2 193 Decomposition of Cu(NO; ), and Y(NO; )4
3 268 Decomposition of Cu(NO; ), and Y(NO; )4
4 380 Decomposition of Y(NO; )4

5 567 Decomposition of Ba(NO5 ),

6 630 Decomposition of Ba(NO; ),

7 732 Decomposition of Ba(NO; ),

8 802 Melt of NaCl

9 882 Precursor particles dissolved into NaCl
10 928 YBCO dissolved into NaCl

11 951 Melt of YBCO

12 1 040 Decomposition of YBCO
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Fig. 7 SEM images of YBCO conductor: (a) surface and (b) cross section

0.20 r
o T 192 KQOQOOQQQ<,>
]
B
c 0.10F
]
k2
%]
[
@ 0.05F
[ T=87K
0.00
70 75 80 85 90 95 100 105 110
Temperature/K
K18  YBCO F:{&MyE Sk aE

5.0%x107°

4.0x10°
3.0x10°°
Z2.0x107
£ I
©1.0x107

Volta

0.0
-1.0x10°°

-2.0x10°°

3 T | T |
—3.0)(1010_‘ 100 101

Current/mA

(a) PIRBE AR SR BBINZ, (b) RFEEE T YBCO SR/ 1V ik

Fig. 8  Superconducting properties of YBCO conductor: (a) the temperature dependence of resistance of YBCO conductor and (b)

I-V curve of YBCO conductor at different temperatures
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