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Abstract To enhance the formation of Bi,Sr.Ca,CusOx(Bi-2223) single phase in a shorter reaction
time, the intermediate compounds such as Bi,Sr,CuO(Bi-2201), Bi,Sr,CaCu,04(Bi-2212) and (Ca,,
Sry 4)Cu0;, in the Bi-Sr-Ca-Cu-0 system were used as the precursors. The formation of Bi-2223
was enhanced in the mixture of Bi-2201 and (Ca, oSry 15)CuQ,, especially from the mixture with (Caq o
Sry 15)CuO,-rich composition compared to Bi, Pb, SriCaCu0i-x composition. The formation of Bi-
2223 essentially completed within 60h at 860°C and 870°C. However, a small amount of the remnant
Bi-2212 phase did not disappear even after a prolonged reaction at 870°C. The merit of the proposed
synthetic method using the intermediate precusors can be summarized as a shorter reaction time for
the formation of Bi-2223 phase, in addition to a smaller amount of second phases compared to the

conventional solid-state reaction method.
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Table 1. Sample preparation by the raw powder

cation ratlo

sample Bi | Pb!se ! ca
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Fig. 1. Quaternary phase diagram for the system Bi.O,
-Ca0-CuO-Sr0.
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Table 2. Sample preparation by the mixture Bi-2201, Bi-2212, (Ca, ¢Sr; 43)CuQ,, and Ca,PbO,.

g agdA A6H A7E (1996)
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Fig 2. XRD patterns of the mixtures Bi-2212 + (Cay
Sry 9)Cu0; + Ca,Pb0O, after 870°C for 100h.
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Fig 3. XRD patterns of the mixtures Bi-2201 + (Ca, q
Srg 09)Cu0;, + Ca,Pb0, after 870°C for 100h.
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Fig 4. Peak intensity ratio of samples Bi-2212D and
Bi-2201D for various reaction times at 860°C.

9 o2 BE o] ¥A=U

Bi-2201, (Caq 5Sr; 5)Cu0,, Ca,PbO, %7}5}
TEL o2 A Bi-22125 o]&g A
b7k xe) 2o d G stedew 860T
ol 41 10047k = elgF A3 2] XRD pettern
< Fig. 3o Jelulgich Bi-2212% o] &3 7
29} o} A R (Cay wSr) 00)Cu0,7} Bo] A
7} 2 Bi-2201D, Bi-2201E A 9] 7% Bi-
2223 peake] ZtaA delvbe S FFL 5
olth. &3 Bi-2212E2] A% 79 gt Bi-
22230] HAEASES & F olth o] HFo &
Mg Alzke] FAY Bi-22010] wo] &£3HH
AR A% F 7ol Bi-22127F WA ¥A ol
" %, Bi-2223% ] dA4"EEe e #2FE F
olth.  Bi-2201,(Cag 0Sro )Cu0, Ca,PbO,Z
E43 A4S, Bi-22012 o) A3 A A
(Cay uSry )Cu0,7} Bo] 28 =42 Bi-2223
o] Aol A= ke AE & F A} =
g Bi-2201¢ F73gEE 443l Bi-
22238 $Aste A$7) Bi-2212% F7HE
E2 Alg3le Bi-2223% A3l ALwd
Bi-22234te] go] A A E AL & F 3l
o EE7F 850Cel A 870CE Ab4dH A Bi
-22239] 4o} Zrlsle RS TEY F A4
o} tHEHel H3e wE oolwy] 3o
860°Cel 4 100417+ AA=g AHAF Bi-
2212D ¢} Bi-2201D 9 Bi-2212(115)9 Bi-



688 g astsial Ae6d AT7E (1996)

Fig 5. SEM micrographs of the fractured surface of
sample Bi-2212D (A) and Bi-2201D (B) reacted at
860°C for 100h.
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Fig 6. Reaction time dependence of the resistivity for
Bi-2212E sample at 870C.
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