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      MgF2 – AlF3  MgF2 – Na3AlF6 
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     (AlF3, Na3AlF6)   
   ,    MgF2,  -

. 
 :  ,  , -  

,  . 
 

 
 

 ,    
,      , -

 -   .    
      

. .  ,     
.          
    ,     

 [1-5].  , MgF2     
        

 (1.38),     ( )  
,  , 0.115  ,    –  8 .  

        
Na3AlF6 (   – ),    

  –  0.13  14 .  , . . AlF3  NaF 
  ,     –  

   .  ,   
     (1.34÷1.35)  

       
.      AlF3  Na3AlF6  

     MgF2      
   . 
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 MgF2 – AlF3  ,     
 ~1000°C.    MgF2 – NaF   

   NaMgF3,    1030°C.  
     AlF3 – NaF.   -

   Na3AlF6,    
 ( .=1000–1010°C),      

Na5Al3F14 ( ),    , . .   
 725°C,       NaAlF4 

(       < 680°C),    
     AlF3 – NaF.   

   NaMgF3 – NaAlF4; NaMgF3 – Na3AlF6  MgF2 – 
NaAlF4,       

  ( )  NaMgAlF6  Na2MgAlF7 ( .1). 
 

 1 
       

    MgF2 − AlF3 − NaF 

 ., °C 
., °C ., °C – o

298 , 

/  
 

MgF2 1290 2270 1166 1124 0.253 
AlF3 . 1279* 760 1510 0.104 
NaF 997 1700 843 577 0.915 
NaMgF3 1030 . ? ? 0.481 
Na3AlF6 1010 . 860 3317 0.536 
Na5Al3F14 725 ( .) . ? ? ? 
NaAlF4 .<680°C . 565 ? 0.481 
NaMgAlF6 846 . ? ? ? 
Na2MgAlF7 856 ( .) . ? ? ? 
MgO** 2640 3600 1700 601 0.395 
Al2O3** 2046 2900 2050 1675 0.145 

: * –  ; ** – . 
 

     .1 ,   
       

 ,     , 
   ( ) .   

     ,  :  
.        10-2  

. . .,  1.33  [1,2]. -    .  
       . 

       
  –  [9,10].     

      -   
,  : 

                            BM-X = IM-X  zX  r2
M  / (z M  r2

X), (1) 

 IM-X-   -  ( ) (   1), zX, zM- 
    , rX, rM-    (  

   [11]).     M-X  
       [10]    

. 1  MgF2, AlF3, NaF,   MgO  Al2O3.   
      ( )   
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NaMgF3, Na3AlF6  NaAlF4.        
    B     

 : 

n n

i
iB=B Π . (2) 

     .1 
 NaAlF4       (1).  

     , 
  [11].   r([AlF4]–)   

,   r([BF4]–)    
 r([AlCl4]–) / r([BCl4]–).     r([AlF4]–) = 

2.07Å,  =0.314,        
     : 

 

B  = 
3AlFNaF

BB . (3) 
 

      
      . 

,      : 

MgF2 + NaF →t  NaMgF3, (4) 

AlF3 + 3NaF →t  Na3AlF6 (NaAlF4, Na5Al3F14). (5) 

     , , 0.662  
0.811.  ,      

 , . .   -  . 
     ( o

298 =-76 / ) 
     .  

     ( )   
: 

NaMgF3 + NaAlF4 →t  Na2MgAlF7, (6) 

2MgF2 + NaAlF4 →t  NaMgAlF6, (7) 

    0.17  0.057,      
,       . 

    -     
    : 

2MgF2  +  Na3AlF6 →t  2NaMgF3 + NaAlF4. (8) 

         
 ( 1)    ( 2).    1 = 0.283 

 2 = 0.171   ,      
 . 

  
 

     ,  , MgF2, 
AlF3, Na3AlF6  ,    "  

  ".     
     .  
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   .   MgF2−AlF3−NaF 
      , 

   . 
      

    -3   Cu-K  
   (   30 , 

  25 ,   2, 4 ,    0.1 ). 
    :   0.05°, 

     4     8   . 
    (2 )     

20-70°;       
(  )     .  

        
    .  

        
0.3-0.03%. 

       
   :   8,   

 .        
 -1     (2-3) 10-3 .   

     ( - ), 
    25-30  / .  

 (nd)   0.8-2.4 .    
        (  

 ~12°)      4  5   
 n=1.73-1.75.  n    -

      (R)  
 ,    R  -

 .      [12]. 
    ,   

    ,   
  .       
 He-Ne  ( =682 )    

     ,  MgO. 
      

   .    
   -55     

,   ,      
  (   ).  

        
   ±60°C    3-5 .  

   . 
       

    (  )   
. 

 
    

 

      MgF2 − AlF3  
MgF2 − Na3AlF6      ( ), MgF2 

  . 2. 
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 2 
       MgF2 

  
MgF2, Å     

a c 
 MgF2 

  MgF2 4.619 3.049 
   MgF2 4.619 3.049 

 MgF2 4.611 3.038 
 MgF2 – AlF3 

  MgF2, AlF3, α-Al2O3 ( ) 4.619 3.050 
   MgF2, AlF3, α-Al2O3 ( ) 4.620 3.049 

 MgF2 + . 4.617 3.035 
 MgF2 – Na3AlF6 (5.0 % .) 

  MgF2, NaMgF3 
+ . 

4.619 3.049 

   MgF2, NaMgF3 
+ . 

4.620 3.050 

  
 MgF2 – Na3AlF6 (62.7 % .) 

  MgF2, NaMgF3, Na3AlF6 
+ . 

4.616 3.054 

   NaMgF3, Na3AlF6 
+ . 

- - 

  
 

   ,    ,  
 ,         −  

MgF2   ,      
   .    

    ,    
  MgF2. ,    

  ,      
. 

      MgF2–AlF3. - ,  
     MgF2.  

   AlF3; ,    
 , -Al2O3,    AlF3. , 

      (   
) MgF2  AlF3. 
    Al2O3     

  MgO,    MgF2,     
:  

3MgO + 2AlF3  →t   3MgF2 + Al2O3. (9) 

    ( 0
298H 224 /Δ = − ) -

    .   
   - ,  ,   
  ( 1 = 0.291  2 = 0.108)      

 .       
" " MgO       

         [13,14].  
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    MgF2    (  , 
AlF3), ,        

 . 
  MgF2 – Na3AlF6,   (5.0 % .)  
 (62.7 % .)   ,  

   ; , ,  
  (8)  ,    

 .     ,  
, NaAlF4, ,  -     : 

5NaAlF4    Na5Al3F14 + 2AlF3, (10) 
 , - ,    . 

  MgF2    Na3AlF6, , 
    (8).    ,  
       . 

   MgF2     . 
,     MgF2 – Na3AlF6   

,   , ,  NaAlF4   
. ( . 1)        

 .      
      ( . 3). 

 

 3 
    ,  

     MgF2 

  

 

 
, 

% 

 
, 

  
( ) 

-
 

MgF2 1.38 0.04-0.06 2500 (1) + 
MgF2 − AlF3 1.40 0.02-0.05 1000 (3) + 
MgF2−Na3AlF6, 
5.0 % . 1.38 0.08-0.10 1000 (3) + 

MgF2−Na3AlF6,  
62.7 % . 1.39 0.08-0.10 1500 (2÷3) + 

 
,    (1.38÷1.40)    
  MgF2  AlF3,      

 Na3AlF6,        . 
,     MgF2 – AlF3,   

  MgF2,      , 
   MgF2 (  3  1, ), , , 

    AlF3  . 
         

, ,   (9)  " " MgO. , 
    MgF2 – Na3AlF6,    

  ;       
,     ,   

  . 
 

 
 

 MgF2 − AlF3 − NaF      
        - 
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.    ,      
       

       
     . 

 
      MgF2 – AlF3  MgF2 – Na3AlF6  

       – . , 
     (AlF3, Na3AlF6)   

   ,    MgF2,  . 
 :  ,  , -  , 

 . 
 
Character of phase equilibria in systems MgF2 – AlF3 and MgF2 – Na3AlF6 is investigated 

and their substantiation from positions of the concept of acidity – alkalinity is carried out. It is 
established that additives of volatile aluminium fluorides (AlF3, Na3AlF6) promote reception of  
X-ray amorphous coatings with smaller, than at initial MgF2, mechanical strength. 

Keywords: fluorides of metals, phase composition, the acid-alkaline interaction, thin-film 
coatings. 
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