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.       
  1 . % MРO  0.5-β % MЧO,   .  
   0.5 % MРO  4-7 % MЧO, γ-6 %  .  

         
    .  

–(В) 3 .       
  (   ., 1λ56;   ., 1λ65; 

, 1λ71; Ivanikov et al., 1λλ8).   , -

,  .     
    80    .  

  (Y0.71Ca0.40Nd0.19Ce0.14Th0.10Gd0.07Sm0.06Na0.05U0.04 

La0.04Pr0.02Sc0.01Fe
3+

0.16)1.99(Fe
2+

0.70Fe
3+

0.24V0.04Mn0.02)1(Zr1.87Nb0.05Ti0.04Hf0.02Ta0.02)2

Ti3.01O14,  з(Y,Ca,REE)2Fe
2+

1Zr2Ti3O14. C    γ  
(Strunz, Nickel, β001).   Y   

   Nd  CО.  
-(Ce)   ,    

       100 . 
  – 

(Ce1.53-1.69La0.77-0.95Nd0.46-0.50Pr0.11-0.15Y0.07-0.16Sc0.06-0.08Sm0.03-0.04Gd0.03-0.04Ca0.57-

0.64)3.97-4 (Ti2.83-2.97Fe
3+

0.45-0.73Al0.17-0.20V0.06-0.20Th0.07-0.13Zr0-0.12Hf0-0.02)4-4.03(Fe
2+

0.90-

0.97Mg0-0.10Mn0-0.04)1 [Si3.90-4Al0-0.10O22].  
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     -   
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60 .    ,     

.  1.7-5.6,   β.8 . % HfO2, 0.7-2.1,   
1.4 % Nb2O5,  U  Th.   -  - (Zr0.93-0.95Hf0.01-

0.03Nb0.01-0.02Fe0-0.03Ti0.01-0.02)1O2. 
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5.1 . % HfO2,  ZrO2:HfO2     1β. -II 

( )      
,       0.5-1.5 . % HfO2, 

 ZrO2 : HfO2 125-41,  46.  1.5-1.8 % Nb2O5.  

    . –I ( ) 
     c   -I.    

 -      . -I 

 γ.λ-8.1,   6.1 . % UO2,  ThO2 : UO2 = 8-18,  
 1γ.   1.7,   1.1 % Y2O3,  1.1,   0.7 % 

2 5,  Sc, Nd, Sm, Dy, Ho, Er.   -I - (Th0.88-

0.93U0.05-0.07Y0.01-0.04)1[Si0.96-0.99P0.01-0.04O4Ж. -II   
 ,   -II.  ,  

1.5 . % UO2,  ThO2 : UO2 45.  1 % Y2O3, 0.4 % 2 5, 

 Gd.   -II  
(Th0.95U0.02Y0.03)1[Si0.98P0.02O4].  

-( )      
  150 ,    .  0.5-

4.4 . % V2O3, 1.1-3.4 % TiO2.    – 

Ca1(Ce0.51La0.29Nd0.14Pr0.04Sc0.01Y0.01)1(Fe
2+

0.96Mg0.04)1 

(Al1.50Fe
3+

0.32Ti0.07Fe
2+

0.06V0.04)2[O/OH/Si0.96Al0.04O4/Si2O7Ж.   
    ,  V  Ti. 

  REE- -( )  -  
(Ca1.48Mn0.02)1.50 (Ce0.21Nd0.10La0.08Y0.04Pr0.02Sm0.02Gd0.01Sc0.01)0.49Fe

2+
0.51 

(Al1.85Fe
3+

0.63Ti0.01V0.01)2.50[O/OH/SiO4/Si2O7]. 
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 .     -     

 –  М β-β.5 . % ,   
; ,  ;   

;      , , 
 ,   ,    

  .  -( )   
(CО0.47LК0.β5NН0.14PЫ0.04SЦ0.01GН0.01CК0.04TС0.0β ГЫ0.0β)1ДPO4Ж.  

     (  16-05-00241). 


