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YBa,Cu,0, A L& ZHEAE 9823 Y,0, BaCO, CuO % AgNO, ELZRE wsliHos Azsch
YBa,Cu;0,(Y123)% 1 &9 Y1239 AgE 0.1 &, 02 & % 03 & 371 YBa,Cu;Ag /O, (Y123-Ag)o] S4& <
Z34]7], differential scanning calorimeter(DSC), thermogravimetric analysis(TGA), X-ray diffractometer(XRD), 4%:2} #]8}
Z%7X](4-probe resistivity measuring equipment), scanning electron microcope(SEM) Z electron prove microanalysis
(EPMA) 522 435t 50°CoA Axd L8l 210-240°C Aleloll A wgdut-go] Jojupma, 23 FAZHA |
€ HoF=u], 240 °ColM 9] FAZEE 75%Ath dekE BT-e 810°CY 975 °C Alolold Fukgat 3 FAlzAs}

9eH, YBa,Cu,0, 7t BAEE 2 ERlsiArh. 880°ColA 2447 223 YBa,Cus0,8 T, = 922K,

Y1239 AgE 02 & 71 A9ol YAt LS vATRE 2 2SS ¥ F A

Abstract — The YBa,Cu;0,_, high-temperature superconductors were prepared by pyrophoric synthetic method from Y,0;,
BaCO,, CuO, and AgNO,; powders. The superconducting properties of YBa,Cu,0,_, and YBa,Cu;Ag O, added to Ag of 0.1
mol, 0.2 mol, and 0.3 mol were investigated with particle size analyzer, differential scanning calorimeter(DSC), Thermogravimet-
ric analysis(TGA), X-ray diffractometer(XRD), 4-probe resistivity measuring equipment, scanning electron microcope(SEM), and
electron prove microanalysis(EPMA). The weight loss of 75% is observed in the temperature range of 210 °C to 240 °C, which
occurs with an exothermic peak of the powder neutralized and dried at 50 °C. The powder prepared by pyrophoric synthetic
method occurs with an endothermic peak and the weight loss in the temperature range of 810 °C to 975 °C, and the simultaneous
fomation of the YBa,Cu;0,_,. The T, of YBa,Cu;O,_, sintered at 880 °C for 24 hr was 92.2 K, and microstructure of
YBa,Cu;0,_-Ag, , was enhanced.
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Fig. 1. Experimental procedure of pyrophoric synthetic method.

3CHgOs+ 2Y>* — [Y,(CeH(O5),] + 6H* 2
C,HeO;+Ba>™ — [Ba(CHO5)] + 2H* 3)
C,HO5+Cu®* — [Cu(C4HO,)] + 2H* )
CHOs+2Ag" — [Agy(C(HO,)] + 2H* (3)

Y123 223 AgE EHIZ y=01, 02 ¥ 03 F713}d A& Y Ba,-
Cu;Ag,0, (Y123-Ag)) £2E 250kg/om’ HEHL 718le] Anhe]
FHHE AEFE) ol e HAL 1535mm, FAE % 1 mm
Atk ABAE 2FLE 880 °ColA 2417 2% B A3 2=
€ W0l 500°CoA 2477 AR g T B9710A Wz
SISt

3. 4

WEEd goe] d B4 9 @shukgd] WE whe EA4S Yol
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AlZF AL D BA(DSC, differential scanning calorimeter)st €%
= E2X(TGA, thermogravimetric analysis)O2 A-2ollA 1,050 °C7}h
A 5°C/min®] £%2 7tE9stas Do 03 ZAZAZ B8l
o, walE Bl AalAs|E @918l $)sld =3 Wt 0.03-
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Fig. 2. DSC and TGA curves of the vaccum-dried material.
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Fig. 3. Particle size analysis of powders prepared by pyrophoric synthetic
method in various pH solutions at 250 °C.
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Fig. 4. Particle size distribution of powders prepared by pyrophoric
synthetic method in various pH solutions at 250 °C.
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Fig. 5. Secondary electron image of powder prepared by pyrophoric
synthetic method pH 7 solution at 250 °C.
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Fig. 6. The X-ray diffraction patterns of powder prepared by pyrophoric
synthetic method(a) and solid state reaction(b).

100

Weight (% )
Endo. &= Exo.

84 N ! 1 I N I

600 700 800 900 1,000
Temperature ( °C )

Fig.7.DSC and TGA curves of Y123 powder manufactured by pyro-
phoric synthetic method.
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Fig. 8. DSC and TGA curves of Y123-Ag,, powder manufactured by
pyrophoric synthetic method.
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Fig. 9. The X-ray diffraction pattern of Y123 superconductor sintered
at 880 °C for 24 hr.
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Fig. 10. Electrical resistivity as a function of temperature for Y123
pellet sintered at 880 °C for 24 hr.
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Fig. 11. Secondary electron images of superconductor after sintered
for 24 hr at 880 °C.
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Fig. 12. (a) The two-dimensional distribution map for constituent ele-
ment Ag, Y, Ba, Cu studied by EPMA for the area cor-
responding to that shown in Fig. 11(c). (b) EPMA spectra
of grain A shown in Fig. 11.
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