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Abstract : The YiBazCusOr-«(123) superconductor powders were prepared by pyrophoric synthesis method(PSM) using Y203(99.9%), BaCO3(99.9%), and
Cu0(99.9%) powders. The phase formation and reaction kinetics of 123 superconductor manufactured with powders prepared in various pHs of
pyrophoric synthetic solution have been studied through the experiments at various heat treatment temperatures and times. Inductively coupled
plasma(ICP) spectroscopy and scanning electron microscopy(SEM) measurements were performed to examine the composition and morphology of the
sample. X-ray diffraction(XRD) analysis was done to determine phase formation and conversion ratio of Y-Ba-Cu-O systems. The 123 powder prepared
at pH 7(£0.3) yields the best result in terms of purity, homogeneity, and reactivity. The activation energies(AE,) of 123 phase formation were found
to be 191 kJ/mol and 230k}/mol in solid state reaction method and pyrophoric synthesis method, respectively.
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Fig. 1. Experimental procedure of PSM.
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Fig. 2. The heat treatment schedule for 123 samples prepared at
various pH.
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Fig. 3. Mole ratio of YiBazCusOrx powders prepared by PSM at
various pH of the pyrophoric solution.
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Fig. 4. The X-ray diffraction patterns of PSM powders.
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Fig. 5. Secondary electron images of 123 powders prepared by
PSM. (a) pH 5.11 and (b) pH 7.23.
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Fig. 6. The X-ray diffraction patterns of Y)BaxCusOr-« super-
conductor (sintering : 80C, 240min and annealing : 500C,
24hr) manufactured with the powders by PSM at
various pH. (@:123, O:BaCOs;, ¢ : Y203, and l: CuO)
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Fig. 7. The X-ray diffraction patterns of YiBa:CusOr-x super-
conductor (sintering : 880°C, 240 min and annealing : 500C,
24 hr) manufactured with the powders by PSM at various
pH. (@:123, O:BaCO;s @ : Y203 and l: CuO)
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Fig. 8. The X-ray diffraction patterns of 123 superconductor
(pH 511, sintering : 80T and annealing : 500°C, 24 hr)
as a function of sintering time. (O: BaCO; @ : 123).
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Fig. 9. The X-ray diffraction patterns of 123 superconductor (pH
7.23, sintering : 900C and annealing : 500TC, 24 hr) as a
function of sintering time.
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Fig. 10. Secondary electron images of 123 superconductor after
sintered for 10hr at 900C fabricated with the powder
prepared by PSM at (a) pH 5.11, (b) pH 7.23, and (c)
pH 9.22.
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Table 1. Convertion Ratio and In[-In(1-X;)] Value of 123 Super-
Conductors Fabricated with the Powder Prepared by
PSM at Various pH as a Function of Time and

Temperature
" Heating | Conversion Ratio(%) In[-In(1-X12)]
P | imetmin) g0 T a0 900C | 80T | 80T | 90T
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7 31.00 | 4350 | 60.00 | -0.991 {-0.560 |-0.087
240 | 8160 | 8300 | 9%6.10 | 0526 | 0752 | 1.177
600 | 9600 | 940 | 9994 | 1169 | 1632 | 20
20 1000 | 1570 | 2100 | -2.250 |-1767 |-1.445
o | ® 2950 | 39.00 | 61.00 | -1.051 |-0.704 |-0.060
240 | 7560 | 8750 | 9420 | 0344 | 0732 | 1046
600 | 9410 | 910 | 971 | 1040 | 1550 | 1765
4 T T T T
m 8500°C
ol | ® 880cC
A 9000C

-4 1 ' 1
3 4 5 6 7

In t
Fig. 12. Plot of Inl[-in(1-X12)] vs. In t for isotherms in Fig. 11.
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crystallization.
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