
 1 ( 4 9 )  

 546. 65' 56' 431 
. , . . ,

,

 Ba2+/Ln3+  GdBa2Cu3O7 Z (Ln-La, Pr, Nd, Sm, Eu, Gd) 0  X  0,6 

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd 0  x  0,6). -
, . -

,  GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd) =0 =0,05 
 77 300 .

: , , -

.  YBa2Cu3O7 z (Y123) 

 92 

, , -  [2]. 
 123 , -

-
 [7]. 

 Ln1-xBa2-xCu3O7 , -
 Y123, 

,  YBa2Cu3O7 z. , -
 Ln, Nd, Sm, Eu, Pr  Gd. 

 Sm1+xBa2-xCu3O7 z

Nd1+xBa2-xCu3O7 z [3 5,8 9].  [6] -
 Ba

2+
 Gd

3+
, , -

 0 x 0,25.
' .

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, 

Sm, Eu, Gd) 0  x  0,6. 
-  [3]. 

, -
,

 (II). -
.

,
 800° .

 820–840°
 72 ,

 10  1 2 .
 4  900° .

 24  450°
.

 [1]. 
-

 ( -

3 ; uK  Ni-  ). 

(7  11 ).
-

 Hitachi S - 2400. 
-

 300–78 -
- .

. -
,

Ln-La  0 x  0,5,  Ln-Pr - 0 x  0,45, 

Ln-Nd - 0 x  0,45,  Ln-Sm - 0 x  0,4,  Ln-Eu - 

0 x  0,35,  Ln-Gd – 0 x  0,3. 

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, 
Nd, Sm, Eu, Gd) 
Gd

3+
 La

3+
, -

 ( ) -
.

, -

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd) 

-
 ( .). , -

' V. ' -
 La

3+
 (r=0,116 ), Pr

3+

(r=0,1126 ), Nd
3+

 (r=0,1109 ), Sm
3+

 (r=0,1079 ),
Eu

3+
 (r=0,1066 ), Gd

3+
 (r=0,1053 ) -

 Ba
2+

 (r=0,142 ).
,

GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd) -
-
-

.
-

' ,

 Ba
2+

. -
(2) u(1). -

,
(1) (2), -

-

x  0,05. 

 (y) -

 (z)  GdLnxBa2-xCu3O7 z (Ln-La, 
Pr, Nd, Sm, Eu, Gd). . -

-
.

, , -
 Ba

2+
,

(1)  Cu(1) 

 0  0,05. 

x  0,3  Ln-La, Pr, Sm, Eu, Gd, x 0,4 
 Ln-Nd 

,
(2)  Cu(1) 

(1) (2). -

, -
(2) ,

.
, -

-
. -

-
 0,4 . -

Gd123 ' ,
.

GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd) 
 77 300 ,

 77 

GdBa2Cu3O7 z,

=94 ,  GdLn0.05Ba1.95Cu3O7 z (Ln-La, Pr, Nd, 
Sm, Eu, Gd) < 90 .

 0.05  77 
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.
-

.  Ln123 
,

, -
, -

.

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd) 

a 0,0001,  b 0,0001,  c 0,0003, Tc
on

, y z

GdBa2Cu3Oy 0,3875 0,3885 1,174 94 6,87 0,37 

GdLa0,05Ba1,95Cu3Oy 0,3874 0,3883 1,174 88 6,86 0,34 

GdLa0,1Ba1,9Cu3Oy 0,3873  1,173  6,89 0,34 

GdLa0,2Ba1,8Cu3Oy 0,3870  1,172  6,99 0,39 

GdLa0,3Ba1,7Cu3Oy 0,3869  1,170  7,07 0,42 

GdLa0,4Ba1,55Cu3Oy 0,3869  1,168  7,09 0,39 

GdLa0,5Ba1,5Cu3Oy 0,3864  1,166  7,12 0,37 

GdPr0,05Ba1,95Cu3Oy 0,3873 0,3881 1,173 82 6,85 0,33 

GdPr0,1Ba1,9Cu3Oy 0,3872  1,173  6,89 0,34 

GdPr0,2Ba1,8Cu3Oy 0,3870  1,170  6,98 0,38 

GdPr0,3Ba1,7Cu3Oy 0,3868  1,169  7,07 0,42 

GdPr0,4Ba1,6Cu3Oy 0,3864  1,167  7,08 0,37 

GdPr0,45Ba1,55Cu3Oy 0,3862  1,165  7,1 0,36 

GdNd0,05Ba1,95Cu3Oy 0,3873 0,3881 1,170 86 6,84 0,32 

GdNd0,1Ba1,9Cu3Oy 0,3871  1,168  6,87 0,32 

GdNd0,2Ba1,8Cu3Oy 0,3868  1,166  6,97 0,37 

GdNd0,3Ba1,7Cu3Oy 0,3868  1,165  6,99 0,34 

GdNd0,4Ba1,6Cu3Oy 0,3865  1,161  7,06 0,37 

GdNd0,45Ba1,55Cu3Oy 0,3864  1,160  7,09 0,31 

GdSm0,05Ba1,95Cu3Oy 0,3871 0,3875 1,169 84 6,82 0,3 

GdSm0,1Ba1,9Cu3Oy 0,3870  1,167  6,87 0,32 

GdSm0,2Ba1,8Cu3Oy 0,3868  1,167  6,96 0,36 

GdSm0,3Ba1,7Cu3Oy 0,3864  1,165  7,01 0,36 

GdSm0,4Ba1,6Cu3Oy 0,3859  1,161  7,05 0,35 

GdEu0,05Ba1,95Cu3Oy 0,3865 0,3871 1,166 84 6,81 0,29 

GdEu0,1Ba1,9Cu3Oy 0,3865  1,166  6,86 0,31 

GdEu0,2Ba1,8Cu3Oy 0,3863  1,163  6,95 0,35 

GdEu0,3Ba1,7Cu3Oy 0,3861  1,163  7,04 0,39 

GdEu0,35Ba1,65Cu3Oy 0,3860  1,162  7,04 0,34 

Gd1,05Ba1,95Cu3Oy 0,3865 0,3871 1,164 83 6,81 0,29 

Gd1,1Ba1,9Cu3Oy 0,3863  1,162  6,85 0,3 

Gd1,2Ba1,8Cu3Oy 0,3862  1,160  6,95 0,35 

Gd1,3Ba1,7Cu3Oy 0,3860  1,158  7,03 0,38 

. -  GdNd0,1Ba1,9Cu3Oy ( )  GdEu0,1Ba1,9Cu3Oy  ( )

,
-

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, 
Gd) . ,

>0,05 -
. -

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, 
Nd, Sm, Eu, Gd) ,  GdBa2-

xCu3O7 z  GdLn0,05Ba1,95Cu3O7 z (Ln- La, Pr, Nd, Sm, Eu, 
Gd) .
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. , . . ,
,

 Ba
2+

/ Ln
3+

 GdBa2Cu3O7±Z (Ln-La, Pr, Nd, Sm, Eu, Gd) 0  X  0,6 

 GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd 0  x  0,6). -
, . -

,  GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd) =0 =0,05 
 77–300 .

: , , - .

T. Voitenko, PhD,  
Taras Shevchenko National University of Kyiv, Kyiv 

SUBSTITUTIONS Ba
2+

/Ln
3+

 IN GdLnXBa2-XCu3O7±Z (Ln-La, Pr, Nd, Sm, Eu, Gd) 0  X  0,6 SYSTEMS

Ceramic HTSC samples of GdLnxBa2-xCu3O7 z (Ln-La, Pr, Nd, Sm, Eu, Gd 0  x  0,6) were synthesized. Dependence of parameters and kinds of 

lattice symmetry and oxygen stoichiometry from the displacement degree x was studied. It's adjusted that for solid solutions GdLnxBa2-xCu3O7 z (Ln-
La, Pr, Nd, Sm, Eu, Gd) just substances with x=0 and x=0.05 have superconductivity properties in temperature interval 77–300 K.

Key words: high temperature superconductors, rare-earth elements, sol-gel synthesis 
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Lan-1La2NinO3n+1  n=1 (La2NiO4,17)  n=2 (La3Ni2O7,02), -

. La2NiO4,17  (  I4/mmm; a=0,3843(2) ,
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