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       Pr1−xRxAlO3  La1−xRxAlO3 

(R –  ).     

      ,  

      Pr1−xRxAlO3  La1−xRxAlO3  

  .     -

  PrAlO3−RAlO3  LaAlO3−RAlO3. 

Series of Pr1−xRxAlO3 and La1−xRxAlO3 (R – rare earth element) specimens were prepared 

by a combination of solid-state reaction in air and arc-melting in Ar atmosphere. Crystal 

structure, thermal expansion and phase transformation of Pr1−xRxAlO3 and La1−xRxAlO3 solid 

solution have been investigated by means of X-ray powder diffraction technique and thermal 

analysis in wide temperature range. The phase diagrams of some PrAlO3−RAlO3 and 

LaAlO3−RAlO3 pseudo-binary systems have been constructed. 
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        . ,  

        .    
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 PrAlO3−RAlO3  LaAlO3−RAlO3 (R = La−Lu, Y)    , 
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  WinCSD [15].       

 ( / )      STA 409 (HETZSCH, Selb)  

SiC- .       Pt10%Rh-Pt    
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. 1.     ’       

La1-xRxAlO3   .   (Rh)   (O)  

         

ap=ar/ 2, cp=cr/ 12; Vp=Vr/6; ap=ao/ 2;  bp=bo/ 2; cp=co/2, Vp=Vo/4 

 

  ,       LaAlO3–RAlO3  

(R = Sm–Tb, Y)          

 ( . 1).           

. ,          
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     .        

  ,         R- . 

  ’      La1−xRxAlO3 (R = Nd−Tb)  

,    ,     LaAlO3−RAlO3 (R = Dy−Lu, Y) ’   

 a, c     ,   b    −  

( . 1, ). 

  PrAlO3–LaAlO3  PrAlO3–NdAlO3     

      ( . 2, ).      

    ( . 2, , )    PrAlO3–RAlO3 (R = Sm, 

Eu, Gd),     PrAlO3–RAlO3 (R = Tb–Lu, Y)     

 (R3 c)     (Pbmn, Imma)  ( . 2, ). -

  ’     Pr1−xRxAlO3 (R = La, Nd, Sm, Eu)   

     .    Pr1−xRxAlO3 (R = Gd-Lu, Y) 

’             R,    

b . 
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. 2.     ’       

Pr1-xRxAlO3   .   (Rh)  (O)  

        

ap=ar/ 2, cp=cr/ 12, Vp=Vr/6; ap=ao/ 2, bp=bo/ 2; cp=co/2, Vp=Vo/4 (   Pbnm) 

  ap=ao/ 2, bp=bo/2; cp=co/ 2,  Vp=Vo/4 (   Imma) 

 

    ,     

in situ       / ,     

  .     LaAlO3    : 
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        ( . 3, )   

        ( . 3, ).     

PrAlO3,    ,    -

 ,  : R3 Imma, Imma I2/m, I2/m I4/mcm, R3 I2/m  R3 I1 

( . 3, – ).      ,    

   ,   . 
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. 3.         LaAlO3-RAlO3 

 PrAlO3-RAlO3.   (R 3 ),  (Imma),  (I2/m)   

(I1)         ap=ar/ 2, cp=cr/ 12, 

Vp=Vr/6; ap=ao/ 2, bp=bo/ 2; cp=co/2, Vp=Vo/4 (   Pbnm)  ap=ao/ 2, bp=bo/2; cp=co/ 2, Vp=Vo/4 (   

Imma); ap=am/ 2, bp=bm/2,  cp=cm/ 2, Vp=Vm/4; ap=at/ 2, bp=bt/ 2,  cp=ct/2, Vp=Vt/4 
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. 4.    PrAlO3-RAlO3  LaAlO3-RAlO3 (R=Nd, Sm, Eu). 

 L, C, Rh, 1, 2, , , Tcl    , , ,  

  (Imma, Pbmn), ,      

 

  ,     in situ -

    ,       
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 PrAlO3–RAlO3  LaAlO3–RAlO3 (R = Nd, Sm, Eu) ( . 4).   R3 Pm3 m 

 Pbmn R3  ’           

       .    

R3 Imma, Imma I2/m, I2/m I4/mcm, R3 I2/m  R3 I1,     

  PrAlO3–RAlO3 ,       Pr
3+

   

 ,         R-    

   .      PrAlO3–RAlO3 (R = Sm–Lu, Y) 

    R3 Imma      

. 

 

 

          

    PrAlO3-RAlO3  LaAlO3-RAlO3 (R = La-Lu, Y).  

 ,         Pr1-xRxAlO3 

 La1-xRxAlO3     12–1500 .  in situ  

         

     -  -   

.    ,       

   PrAlO3-RAlO3  LaAlO3-RAlO3. 

 

1. Geller S., Bala V. B. Acta. Cryst. − 1956. − 9. − P. 1019. 2. Howard C.J., Kennedy B.J., 

Chakoumakos B.C. J. Phys. Condens. Matter. −2000. − 12. − P. 349. 3. Vasylechko L., Senyshyn A., 

Bismayer U. Perovskite-type aluminates and gallates, in: Handbook on the Physics and Chemistry of Rare 

Earths, ed. K.A. Gschneider Jr., J.-C. Bunzil, and V. Pecharsky (Elsevier, Amsterdam) − 2008. − 39. −  

P. 113. 4. Fujii H., Hidaka M., Wanklyn B.M. Phase Transition − 1999. − 70. − C. 115. 5. Moussa S.M., 

Kennedy B.J., Hunter B.A., Howard C.J., Vogt T. J. Phys.: Condens. Matter. − 2001. − 13. − L203.  

6. Carpenter M.A., Howard C.J., Kennedy B.J., Knight K.S. Phys. Rev. B −2005. −72. − 024118.  

7. Vasylechko L., Senyshyn A., Trots D., Niewa R., Schnelle W., Knapp M. J. Solid State Chem. −2007. − 

180. − P. 1277. 8. Geller S., Raccah P.M. Phys. Rew B. −1970. −2(4) − P. 1167. 9. Kennedy B.J., Howard C.J., 

Prodjosantoso A.K., Chakoumakos B.C. Appl. Phys. A. – 2002.– 74.. – C. s1660. 10. Glynn T.J., Harley R.T., 

Hayes W., Rushworth A.J., Smith R.H. J. Phys. C: Solid State Phys. – 1975. – 8. – L126.  

11. Basyuk T., Vasylechko L., Syvorotka I., Schmidt U., Trots D., Niewa R., Phys. Status Solidi C. − 2009. − 

6(5). − P. 1008. 12. Nordland W.A., Van Uitert L.G. J. Phys. Chem. Solids. – 1970. – 31(6). – P. 1257. 

13. Brusset H., Gillier-Pandraud Mme H. Mat. Res. Bull. − 1975. − 10. − P. 481. 14.  . ., 

 . .,  . .,  . .,  . . // . . -  “  

”. − 2008. −  619: . − C. 61. 15. Akselrud L.G., Zavalij P.Yu., Grin Yu., 

Pecharsky V.K., Baumgartner B., Woelfel E. Materials Science Forum. − 1993. − 335. − P. 133. 

 

 

 

 

 

 

 

 

 

 


