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HESE HoleE: Eolgon, pH=6.05 4ZL%E 950TA Helex 97K= 714 FA Jehytc)

uputbA) 20] 7)2GFEA YBa,CusOr-.2F ZrO,, SiO, 7-ALOs; MgOe] uh-§-4-& ZAbstsiwdl, MgO+
& AR e YBa,CuO.-, 59 Bad) ub-g3hx] ¢o} A% wlutA| 29) substrate® AHE-¥ T
Je ez 7=}
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Abstract — YBa,Cu307,, superconductor was prepared by amorphous citrate process and the effects of pH and sin-
tering temperature on transition temperature were examined. Dark blue transparent sol was obtained from the nitrate
solution which has cation mole ratio of Y:Ba:Cu=1:2:3 and initial pH of the solution in the range of 5.5-6.5.

YBayCu307., powders of nearly pure phase were prepared by sintering the citrate precursor in air atmosphere at
900°C for 2 hours. In preparing YBa;Cu30;,, superconductor, it was found that pH has almost no influence on transi-
tion temperature and that optimum sintering temperature was in the range from 900 to 950°C. Its sintering tempera-
ture was in the range from 900 to 950°C. lts sintering temperature was between 94 and 97 K. As the average copper
valence and the content of oxygen were increased, the transition temperature was increased. The highest transition
temperature attained at pH of 6.05 and sintering temperature of 950°C was 97K.

As a basic work for manufacturing thin film of superconductor, the reactions between YBa,Cu307., and ZrQ,, SiOj,
7-Al;03, MgO were tested as substrate. Among them, MgO was not reacted with Ba in YBayCu307,.
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Fig. 1. Measuring apparatus of transition tem-
perature.
1. Liquid nitrogen
. Liquid nitrogen container
. YBCO sample 4. Holder
O-ring 6. Thermocouple
. Vacuum line
. Voltage line to voltameter
. Current line from current source
. Support
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Table 1. Appearance of the dried materials deriv-
ed from the nitrate solutions of various

pH values
Initial pH Appearance

3.88 Transparent matrix with 50%
precipitation

5.5 Transparent

6.05 Transparent

6.5 Transparent

6.7 Transparent matrix a small piece
of crystal

7.15 Transparent matrix with 40%
precipitation

9.0 Totally precipitated
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Table 2. Transition temperature(K) for the dif-
ferent pH values

pH value Tc (onset)  Telend) A-243H(mQ)
3.88 95.7 93.7 3.6
6.25 97.3 94.0 3.2

7.15 105.0 94.7 7.7

Table 3. Transition temperature (K) with respect
to sintering temperature

A4 L5 (C) Tclonset) Telend) A€A3 mQ)
850 195 <77 36
870 110 94 14.5
900 97.3 94 3.2
950 106 97 13.3
T8 (4£7:900) 962 88.2 13.0
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Fig. 2. XRD pattern vs. different pll values at
900°C sintering.
a: 3.88, b: 5.97, ¢: 6.25,d: 7.15
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Fig. 3. XRD pattern vs. different sintering tem-
perature at pH 6.05.
a: 500°C, b: 800°C, c: 850°C, d: 900°C
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Fig. 4. XRD pattern vs. different sintering tem-

perature at pH 6.05.
a: 950°C, b: 1000°C
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Table 4. Average copper valence and x value for
different pH values in YBa,Cu,0,, (Sin-
tering temp.: 900°C)

pH 3.88 6.05 7.15
Average 2.11 2.32 2.25
copper
valence
X 0.13 0.18 0.25

Table 5. Average copper valence and x value for
different sintering temperatures in
YBa,Cu,0);, (pH=6.05)

Sintering Quenching
temp. (°C) 850900950 (900 °C sintering)
Average copper 2.11 2.32 2.34 2.19
valence

X 0.39 0.18 0.16 0.31
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Fig. 5. SEM photograph of pellet after sintering.
a: 900°C, b: 950°C

Fig. 6. SEM photograph of pellet after sintering
at 900°C.
a: pH=3.88, b: pH=7.15
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