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A Study of the Correlation Between the Hardness of the Element and High
Temperature Superconductivity of Oxides by Utilizing Density Functional Theory

WANG Hong-jiang HUANG Guang-jing

College of Chemistry Chongqing Normal Universtiy Chongqing 400047 China
Abstract In this article the correlation between the hardness of the element and high temperature superconductivity for oxide
is worked out. It is suggested that the equalizing hardness X, can be used as a empirical criterion for superconductivity of
oxides. A new formula for the calculation of X, values has been obtained. The X, values of oxides superconductivity have
been calculated. The result shows that concentrate in a narrow range of 4. 75 to 5. 53 and that the oxides with values out side
this region would be non-superconductive. It is clear that this result is able to benefit further inquiries about the mechanism
of superconductivity.
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25 X, 25 X, 25 X, 25 X,
La, ,Sr, ,Cu0, 5.53 YBa, Cus O 5 4.93 Tl sPby s Cag §Smg ,5t,Cuy 0, 5.02 NbO 4.88
La, 455ty 15 Cu0, 5.36 YBa, Cu; O, 4.90 Tl sPh sCag gFug2Sr,Cus0; 502 BaPby sBig»sTig 505 5.10
La, ¢Sty ,Cu0, 5.37 YBa, Cu, O 5.01 Tl sPby sCag s Gdy ,55Cuy 05 5.02 Bag, | Sty o TiO, 4.98
La, St nCu0,  5.36 YBa, StCu; O o 4.89 TI, sPby sCag s Thy 251 Cus 0, 5.03 YBa, 55101 CusOp i 5.00
La, Bag ,Cu0, 5.36 YBa, StCu; 0, 4.92 Tl sPby s Cag s Dyg 255 Cu, 05 5.02 Ce, CuO4, 5.10
La, Cay 15C,0g  5.00  YBay st sCusO;  5.02 Tly sPby s Cag s Hop »Sr, Cuy 05 5.02 Nd, Cu0, 5.04
La, g Ca; 15Cu, Og 5.08 Y, Ba, Cu, Oy 4.99 Tl sPby sCay sErg ,Sr,Cu,0; 5,12 Ba; Cug Oy 4.85
Lay g5Cap ;sCu0,  5.00 Y, Ba, Cuy O, 5.01 Tl sPby s Cag 5Ty »Sr,Cur 05 5.02 TI, Ba, CuO, 4.86
La, CuO, 5.00 La, § Yo ,Cu0, 4.97 Tly sPhy sCag s Yby »Sr,Cur 05 5.02 TI, Bas Ca, Cug O 5 4.04
LaBa; Cu3 O, 4.85 Lay 75 Sty 25 SmCuO,, 5.02 TIBaCa; Cu, Oy, 5.07 TILaSrCuOg 5.09
Nd, Cu0, 5.04  Lag 1Sty 05 GdCuO,  5.05 TIBa, CaCu, O 5 4.93 TILa, ,St,  CuOs 4.79
NdBa, Cus 0, 5.00 GdB, Cus 0, 5.15 TIBa, Ca, Cu; Oy s 4.94 TISt, C, O 5.03
NdBaCaCuO, 5.25 Ce, CuO, 5.10 TIBa, Ca; Cu, Oy 5 4.95 Tl sPhys ,51,CaCuy0,  4.89
Nd, 3Ba, , CaCuO, 5.25 ErBa, Cu; 0, 5.02 TIBa, Ca, Cus0,, 5 4.96 TICa, Ba; Cu, Og 4.75
SmBa, Cu; 0, 5.00 HoBa, Cus 0, 502 Tl sPbysS,Ca,Cus0y  5.02  Tlp sPbysSr,CaCuy 05, 5.02
Bi,Cag 755, Cu, 05 5. 11 TmBa, Cu; 0, 5.03 TILaStCuOs 4.96 Tly, s Pby < Sty Cuz Oy 5.19
Bi, Catg oSt 7 CuyOg 5. 12 FuBa, Cu; 0, 5.00 YbaStCus; 0, 5.0 TINd, CuOs 4.9
Bi, CaSr ;Cu,05  4.84 DyBa, Cu; O, 5.01 YBa, Cu; 0, 5.01 TIBa, Ca; Cu, O, 4.99
Bi,Ca,S1Cu,0p 5 5.05 PdNd, CuOs 4.98 Y, o Cag ; Ba, Cu, O 5.01 TIStCaCu, O, 5.14
Bi, Cay Sty oYy Cty Og 5 5. 10 PdLa, CuOs 4.91 Ph, Ca, Cu, O 5.0 TI, Ba, CaCu; Oy 5.00
Bi, Cay Sty 1 Yo s Cy Og 0 5. 10 PdSt, Cu; O, 5.00 Ph, Ba, CaCu, O 4.97 Tl sPro,Sr oProsCuOs ¢ 5.18
Bi, Caty St g5 Yo 3s Cs O 50 5. 10 TI, CaBa, Cu, O 4.90 Ph, St Cu, Oy 4.99 Yb, Ba, Cu, O, 5.07
Bi, Cay St s Yo 4 Cty O 59 5. 10 TI, Sr, CaCu, Oy 493 PhySr,YysCapsCus0p  4.91 YbBa, Cu; 0, 5.03
Bi,CarStg 5 Yo s Cus Og 35 5.10 TISr; Cu, O 5.00 PbBaYSrCu; O 4.99 Yb, Ba, Cu; 0,5 4.99
Bi, ¢Cay 4Sr, Y,Cuz0,p  5.04 TISr,Cay sEry sCuyOg 75 4.99 Pb, Ca, Cu, Oy 5.11 LiTiO, 5.00
BiSr, CuOs4 5.12 TI, 5Ery 5Sr, CaCu; O, 4.99 TIBa, SmCu, O, 4.95 Sm; Cug Oy 5.00
BiSr, CaCu, O, 5.08 Tl s Pd, 5CaSr, 5Lay 5Cu, 05 5.00 TISr, CaCu, O, 5.02 SmBa, Cu; 0, 5.23
Bi, Sr, Ca, Cu, Og 5.00 TI, Sr; Cu, Og 4.96 TI, ;Ba, ,5PrCu, Og 5.00 Yb, Ba, Cu; 05 5.03
Bi, Sr, CaCu, O 5.08  TLBa,Ca,Cu;0p  4.95 TIBa, Preu, 0, 5.05 Ti, Ba, CuO, 4.9
Bi, Sr, CuO 512 TLCaBa,Cu05  4.79 TIBa, Yeu, 0, 4.96 PbSr, Cu; O, 5.00
Bi, Sr, CaCus Oy 514 Tly s Pby s Cag 5 Yo »Sr,Cuy 0, 5.02 TIBa, NdCu, 0, 4.94 Bi, ;Phy ,Tny Sr,Ca,Cus0y0 5.04
Y, Ba,Cu; 043 4.97Tl, 5Pby 5Cay g Lag ;Sr,Cu, 075,01 TlLa, CuOs 4.89  Bij Pby Sty 55Ca,Cu30,005  5.07
Y, sLag sBayCus 0, 4.99Tl, s Phy s Cag 5 Cep »Sr, Cuy 055, 02 TISt, Cu, O, 5.08
YBa, Cu; O 75 4.98T1, s Py s Cag s Pby »Sr, Cu, 0,5, 02 TI, Ba, Cas Cu, O, 4.96
YBa, Cu; O 5 4. 96T, 5Pby 5Cag gNd, ,Sr, Cu, 055,02 Liy gTi; 04 5.01
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X,
2 4.75 4.75 ~5.53
~5.53 s 2
7 TI,Ba,CaCu, Oy
2 TI, Ba, CaCu, Oy X,
Pb,Ba, CaCu, O TI, Sr, CaCu, Oy TL, Sr, Cu, Og Pb, Sr; Cu, O Pb, Ca, Cu, Og
X, 5.00 4.97 4.96 4.99 5.02
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