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Table 1 Cation stoichiometric ratio of primary powders

Characteristic Bi Sr Ca Cu

Nominal stoichiometry 2.1 1.90 0.86 2
Measured stoichiometry 2.1 1.89 0.88 1.94
Standard deviation (mol%) 0 -0.53 +2.33 -3.00

R2 Bi-2212 IRMARHRLETZ
Table 2 Heat treatment process of Bi-2212 primary powder

Powder Heat treatment
number Temperature/time Atmosphere
1 640 ‘C/3 h
2 740 ‘C/3 h
3 800 C/3 h .
4 850 C/3 h Alr
5 860 C/3 h
6 850 C/3 h+870 C/3 h
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Bl 1 AW 5 34 0 fEA 08 K (1) TG-DSC 2k,
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Table 3 Size and mass of Bi-2212 block

Temperature/ ‘C Block size/mm Block mass/g
640 2.54x2.54%0.95 0.020
740 2.86x2.70%0.88 0.030
800 2.70%2.62x0.91 0.040
850 2.91x2.89%0.87 0.037
860 2.89x2.83%0.92 0.039
870 2.88%2.37x0.67 0.038




9

¥ 4. HUCILR X Bi-2212 W55 H 7 iR S0l A M AN RE R 52

* 3165

100
95|
90 |
85|

Mass Loss/%

80|
75+

70 : : : :
0 200 400 600 800 1000

Temperature/C

1 WK TG-DSC il £k
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Fig.4 Grain size statistics of the powders at different sintering temperatures: (a) 640 C, (b) 740 C, (c) 800 C, (d) 850 C, (e) 860 C, and

(f)870 C
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Table 4 Mass statistics of powder at different heat treatment

temperatures
Temperature/‘C . Befpre . Aft'er Mass loss
sintering/g  sintering/g rate/%
850 2.473 1.799 27.25
860 2.359 1.717 27.21
870 2.402 1.748 27.23
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Fig.6 Half-height width (a) and mass loss rate (b) of

phase-forming temperature powder
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Effects of Heat Treatment Temperature on Phase Formation and Properties of Bi-2212
Spray Pyrolysis Powder

Yang Bo'?, Hao Qingbin?, Xiao Peng!, Liu Guoging?, Jiao Gaofeng?, Yao Kai?, Xu Xiaoyan?, Cui Lijun?,
Zhang Shengnan?, Li Chengshan?, Feng Jianging®
(1. School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Bi;Sr2CaCuy0x(Bi-2212) primary powder was prepared by spray pyrolysis method. The effect of heat treatment temperature on powder
phase formation and properties was studied. The mass loss and phase transformation of the primary powder were analyzed by TG-DSC, the phase
composition of the powder was analyzed by XRD, the microstructure of the powder was observed by SEM, and the superconducting physical
properties of the samples were determined by the magnetization method. It is found that at 535-570 °C, the nitrate residues in the primary powder
of spray pyrolysis gradually decompose; the Bi-2201 phase is formed at 605-640 °C; when the temperature reaches 775 °C, the Bi-2212 phase
begins to form. With the increase in heat treatment temperature, the crystallinity of the powder continues to increase, and the content of Bi-2212
phase first increases and then decreases. The best phase-forming sintering temperature is 860 °C. In addition, through the in-depth analysis of the
DSC curve and the M-T curve, it is found that the schedule of low-temperature pre-decomposition at 640 °C followed by high-temperature
phase-forming sintering at 860 °C can further improve the quality of the powder.
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