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The Relationship Among the Electronegativity Hardness and Crisis Temperature of
High-temperature Oxide of Superconductor

WANG Hong-jiang
College of Chemistry Chongqing Normal Universtiy Chongqing 400047 China

Abstract In this article regarding the electronegativity and hardness as parameters worked out by Yudian Chengzhida
Wangfan in the use of density functional theory. The author from a new angle first points out and calculates the M the elec-
tronegativity of cations minus the electronegativity of anions as M and N the hardness of cations minus the hardness of ani-
ons as M of the 5 important high-temperature oxide of superconductor system YBCO YBSCO BISCCO TIBCCO and
TIRESCCO with further studies. The results show that the relationship among M N and crisis temperature 7Tc is found to
fit in ideal line. It is clear that this result is significant to the production of new superconductor materials and exploration of
the superconductor system.
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Te M N
DFT-LDA DFT-LDA/NL Slater 34
1 Tec
! Matlab 7. 2 M N
oxides M/ev NVew Te/K
YBCO and YBSCO
Yba, Cu, 0, 28.0840  23.5580 95
Te YBa, Cus O g5 26.9383  23.6390 90
Yba, Cu; 05 g 26.8619  22.5777 88
W N YBa, Cu; Og g, 26.6328  22.3939 86
YBa, Cu, O 7 26.4036  22.2101 79
YBa, Cu, O 55 24.8760  20.9847 56
YB,, Cus O 45 23.8831  20.1882 56
M N YBa, Cu; Oy 35 23.1193  19.5755 0
1 YBa, Cu; O 20.4460  17.4310 0
7 YBa, Cuy Og o4 27.6868  23.2394 90.4
YBa, §Sry 5 Cu; Og o4 30.7986  22.2762 88.4
2.1 YBa, 55ty 3 Cus Og o4 30.7805  22.2358 87.4
Matlab 7. 2 YBa, ¢Sty 4 Cusz Og gsg 30.7624 22.1954 86.4
YBa, 55ty 5 Cuy Og o 30.7443  22.1550 85.4
2.1.1 YBCO  YBSCO 1 YBCO  YBSCO VBar. S eCusOose  30.7262 221146 84.4
YBa, ;Sty 5 Cu; Og o 30.7081  22.0742 83.4
BiSCCO
Te = —316.7480 +2. 1465M +15. 1840N ) -
Bi, Sr, CuOj 26.2280  19.094 21
R =0.9498 Te = M Bi, Sr, CaCu, Oy 34.0040  24.304 85
F=59.9153>F, 2 14 =3.74 F Bi, Sr, Ca, Cu; Oy 41.7800  29.514 110
R F Bi, ,Pby 4Ing ; Sr,Ca, Cus Oy 41.1188  29.267 95
Bi| gPhy 4Sr 75Ca, Cu3 09 05 42.0212 30.248 108
P<107" < alpha =0. 05 Bi; §Pb 451, Ca, Cuy 0195 43.3042 30.976 108
Bi, , Py ¢ Sr, CaCu, Oy 31.6316  24.890 78
12 Big sPbo sSr, sCa; Cu, 0,y 40.6840  28.400 108
TBCCO and TIRESCCO
T1, Ba, CuO, 30.138  22.614 85
B, Bt Tl, Ba, CaCu, O 37.914  27.824 105
i = | _ TIBa, CaCu, O, 30.276  24.175 103
- ) ol TIBa, Ca, Cus O, 38.092  29.385 10
- .};" e TIBa, Ca; Cu, O, 49.002  34.595 120
ke s 2 A A e TIBa, Ca, Cus O, 56.798  39.805 110
| 5 TlSr, Ca Cuy0, 19.430  19.797 105
Tly sPbys Sr,Ca,Cuy0p 40180  28.3875 120
2 TlysKos 2BayCa,Cus0p  46.246  33.490 120
Tc =7.5366 N —134.7619 R =0.8014 TILaSrCuOs 24 628 18.197 37
Te N F=251372>F, s 1 TIBa, ,Lay ; CuO; 24.970  18.6738 52
14 =4.60 F TIGAStCaCuO, 30.362  20.667 30
R F TISmStCaCuO, 30.224 21992 32
TINdStCaCuO, 30.181  21.315 35
TIErStCaCuO, 30.344  20.685 40

P <10™* <alpha =0. 05
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-55.1462 -8.1176M +16. 3585N R =
0. 9027 Te M F =26.4241 > Tc
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