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Abstract

The superconductivity and the crystal structure were investigated in the Bi-Sr-Ca-Cu-O
system with the following chemical compositions of Bi : Sr: Ca: Cu=2:2:1:2,4:
3:3:4:and?2:2:2:3 Itwas found in the chemical composition of 2-2-1-2 that the
single phase of Bi,Sr, Ca Cu,O, with the superconducting transition temperature, 7, of 80K
was obtained on the sintering condition of 860°C and 16 hours. It was determined that the
lattice parameters are ¢ = 5.417‘&, b = 5.417A and ¢ = 30.872A and the period of the incom-
mensurate in the direction of the b-axis is 4.77. On the other hand, the multiphase mixtures
was obtained in other chemical compositions, although the main phase is Bi,Sr,CaCu,O,.
For various chemical compositions and sintering conditions, the magnitude of the ¢- and 5
-axis of BierZCaCu;Oy were almost constant but that of the c-axis extremely varied and was
the lowest for the highest value of T.. The correlation between the magnitude of 7, and
that of the c-axis is very similar to that in YBa,Cu;O,_y. This suggests that the oxygen
content plays a role on the magnitude of 7, and that of the c-axis also in Bi,Sr,CaCu,Oy.
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%1 BiSr,CaCu,0, B—HHD X EHF 7 — 5 (a = 5.417A, b = 5417A, ¢ = 30.8724, s = 4.77)

H K L M 26 calc ( d calc ) 26 obs ( d obs |}
o] 0 2 0 5.725 ( 15.436 ) 5,700 ( 15.504 )
0 0 4 0 11.465 ( 7.718 ) 11.430 ( 7.741 )
0 0 5 1 14.750 ( 6.005 ) 14.750 ( 6.006 )
1 0 1 0 16.614 ( 5.336 ) 16.600 { 5.340 )
0 [¢] 6 0 17.233 ( 5.145 ) 17.190 ( 5.158 )
1 0 3 0 18.508 { 4.794 ) 18.510 ( 4.793 )
] 0 7 1 20,427 ( 4.347 ) 20.430 ( 4.347 )
1 1 2 -1 21.688 ( 4.097 ) 21.700 ( 4,085 )
0 0 8 o] 23.046 ( 3.859 ) 23.040 ( 3.860 )
1 1 1 0 23.400 ( 3.801 ) 23.420 ( 3.798 )
1 1 4 -1 23.901 ( 3.723 ) 23.920 ( 3.720 )
1 1 3 0 24.800 ( 3.5%0 ) 24.780 { 3.593 )
1 0 7 0 26.052 ( 3.420 ) 26.030 ( 3.423 )
0 0 9 1 26.206 ( 3.400 ) 26.230 ( 3.397 )
1 1 2 1 26.458 (  3.369 ) 26.470 ( 3.367 )
1 1 5 0 27.399 ( 3.255 ) 27.390 ( 3.256 )
1 1 4 1 28.322 ( *3.151 ) 28.330 ( 3.150 )
0 0 10 0 28.920 ( 3.087 ) 28.930 ( 3.086 )
0 2 1 -1 29.666 ( 3.011 ) 29.680 ( 3.010 )
1 1 7 0 30.919 ( 2.892 ) 30.930 ( 2.891 )
1 1 6 1 31.201 ( 2.866 ) 31.220 ( 2.865 )
2 0 0 Q 33.070 ( 2.709 ) 33.070 2.709 )
0 2 ¢ 0 33.070 { 2.708 ) 33.070 { 2.709 )
2 0 2 [¢] 33.591 ( 2.668 ) 33.590 ( 2.668 )
0 2 2 o] 33.590 ( 2.668 ) 33.590 {( 2.668 )
[¢] 0 12 0 34.873 { 2.573 ) 34.870 {( 2.573 )
1 1 3 1 34.871 ( 2.573 ) 34.870 ( 2.573 )
1 0 11 (] 36.040 ( 2.492 ) 36.050 { 2.491 )
0 2 1 1 36.771 ( 2.444 ) 36.740 (  2.446 )
2 0 6 0 37.523 { 2.397 ) 37.520 ( 2.397 )
0 2 6 0 37.523 ( 2.397 ) 37.520 ( 2,397 )
2 1 2 4] 37.579 ( 2.393 ) 37.600 { 2.392 )
] 0 13 1 38.050 ( 2.365 ) 38.030 ( 2.366 )
2 1 4 0 38.963 ( 2.311 ) 38.950 { 2.312 )
1 1 11 0 39.816 ( 2.264 ) 39.800 ( 2.265 )
2 0 8 0 40.695 ( 2.217 ) 40.700 ( 2.217 )
o 2 8 ¢ 40.695 2.217 } 40.700 ( 2.217 )}
[} 0 14 Q 40.924 ( 2.205 ) 40.930 ( 2.205 )
1 1 12 -1 41.008 { 2.201 ) 41.010 { 2.201 )
2 1 6 0 41.183 ( 2.192 ) 41.210 ( 2.190 )
0 2 7 1 42.169 ( 2.143 ) 42.180 ( 2.142 )
2 Q g 1 42.675 ( 2.119 ) 42.640 ( 2.120 )
o] 2 11 -1 44.005 ( 2.058 ) 44.030 ( 2.056 )
2 0 10 0 44.496 ( 2.036 ) 44.500 ( 2.036 )
0 2 10 [ 44..496 ( 2.036 ) 44.500 ( 2.036 )
2 2 1 -1 45.015 ( 2.014 ) 45.000 ( 2.014 )
0 2 9 1 45.471 { 1.995 ) 45.470 1.995 )
0 0 16 [¢] 47.087 ( 1.929 ) 47.090 ( 1.930 )
2 2 o} 0 47.468 ( 1.915 ) 47.470 ( 1.915 )
2 0 12 4] 48.820 ( 1.865 ) 48.820 { 1.865 )
0 2 12 0 48.820 ( 1.865 ) 48.820 ( 1.865 )
2 2 4 o] 49.001 ( 1.859 ) 49.000 ( 1.859 )
o] 2 11 1 49.354 ( 1.846 ) 49.330 ( 1.847 )
1 1 15 0 50.326 ( 1.813 ) 50.340 ( 1.812 )
0 0 17 1 50.370 { 1.811 ) 50.360 ¢ 1.812 )
3 0 1 0 50.635 ( 1.803 ) 50.630 ( 1.803 )
3 0 3 0 51.371 ( 1.779 ) 51.350 ( 1.779 )
1 1 16 -1 52.052 ( 1.757 ) 52.080 ( 1.756 )
1 3 6 -1 53.183 ( 1.722 ) 53.180 { 1.722 )
2 2 8 0 53.402 ( 1.716 ) 53.420 ( 1.715 )
3 1 3 [¢] 54.283 ( 1.690 ) 54.280 ( 1.690 )
1 3 3 0 54.283 ( 1.690 ) 54,280 ( 1.690 )
3 1 5 o] 55.679 ( 1.651 ) 55.720 { 1.650 )
1 3 5 0 55.679 ( 1.651 ) 55.720 ( 1.650 )
1 117 0 56.041 ( 1.641 ) 56.050 { 1.641 )
3 1 4 1 56,200 ( 1.637 ) 56.190 ( 1.637 )
2 2 10 [¢] 56.544 ( 1.627 ) 56.510 ( 1.628 )
2 2 9 1 57.366 ( 1.606 ) 57.390 ¢ 1.605 )
3 ] 9 0 57.691 ( 1.598 ) 57.710 ( 1.597 )
3 1 7 0 57.731 ¢ 1.597 ) 57.710 ¢ 1.597 )
1 3 7 0 57.730 ( 1.587 ) 57.710 ( 1.597 )
1 3 4 1 58.510 ( 1.577 ) 58.490 ( 1.578 )
2 0 16 0 58.751 ( 1.571 ) 58.740 ( 1.572 )
0 2 16 0 58.751 ( 1.571 ) 58.740 { 1.572 )
0 0 20 0 59.922 ( 1.544 ) 59.930 ( 1.543 )
2 2 12 0 60.236 ( 1.536 ) 60.210 ( 1.537 )
3 1 9 0 60.397 ( 1.533 ) 60.410 ( 1.532 )
1 3 9 0 60.396 ( 1.533 ) 60.410 { 1.532 1
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