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2.1      

 

        

   : 

1   (  30,  28394-89); 

2   (  3,  380-2005)  

3   (85 %- ,  6552-80); 

4  (  ,  6-09-5294-86); 

5   (65 %- ,  4461-77). 

 

      30  -

   28394-89   ,    3. 

 

 3 –    

 

 

   , % 

   
  50 3 

  

30 3,3 2,59 0,66 0,2 0,15 0,3 

 

     3.   380-2005 -

      4.      

  . 

 

 4 –    

  
   , % 

   

3  0,14–0,22 0,40–0,65 0,15–0,30 
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 – . 
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     .    

,    . 

3 4 2 4 2 2
2 ( )Fe H PO Fe H PO H                                                      (18) 

2 4 2 4 3 4
( ) 2Fe Fe H PO FeHPO H PO  

 

                                                  (19) 

2 4 2 3 4 2 3 4
3 ( ) ( ) 4Fe H PO Fe PO H PO                                                     (20) 
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1     . 

        -
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   45 ° .  

2      . 
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     . -  

      4 .  
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      Zn(H2PO4)2. 

  15–25 . 

2.2        

 ,   80–90 ° .  -

  .     ,     30–

90 . 

3      -

   . 

      : 

Zn(H2PO4)2, Zn(NO3)2.    47 ° ,  10–25 
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,        -
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 7 –     
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      -

.    Al(OH)3  85 %   

(H3PO4)   85–95 ° .       

 Al(H2PO4)3  Al2(HPO4)3: 

 

3 3 4 2 4 3 2
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3 3 4 2 4 3 2
2 ( ) 3 ( ) 6Al OH H PO Al HPO H O                                            (23) 

 

       1,65–

1,73 3/ ,      .  

       -

      . 

       -

     – AlPO4. 
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      ,  -
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 5 –   

 
 , % 

Al2O3 SiO2 FeO Na2O 

 (  48-01-36-71) 99,0 – 99,5 0,10 – 0,25 0,10 – 0,25 0,30 – 0,50 
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          -

        . 
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   . 

 

 
 8 –      
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      . ,    

  300–900 ° ,      30–60 %.  
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   , /  150 

 ,  20 
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  , 3/  0,7 
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3 –  ; 

4 -  
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1 –  ; 

2 – ; 
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 10 –   
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 11 –    

 

   ,     85 %-  , 

    .  ,   15 ,  

 , – 30 .   11,   ,    -

 ,       20 .  , 

   40 ° ,  , – 85 ° .  11, ,  
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     . ,  ,  
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,         – 
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       , 

     . 

     ,   

    ,     -

        , -

     12 .   

      . 

 

  

 12 –      :  – ;  –  
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  ,     -
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  0,3 .  ,     

      ( , ,  

)         -

 . 
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          -

         -

-  ,       

   .     

        

         -
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         ,   
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    .   
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 ,    :  
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3.3.1 И       

     

 

        

  .     -

  ,    ,  

  7. 

 

 7 –    -    

    , К 

423 473 573 773 873 973 1173 

  ,  4,52 3,02 7,74 8,72 7,0 6,1 3,78 

 , Δl, % 0,02 0,03 0,04 0,2 0,4 0,7 0,94 

 

  ,      773 К   

,   ,      -

 .       

 ,     

       . 

        

 773 К.  773 К     Mg2P4O12. 

,        

  . 

        

 .   ,     573 К,  

   ,   0,04 %.  

  (573–773 К)     ,   -

       . 

       -

        .  
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.       -

          -

 .  ,     -

     773–873 К (0,2–0,4 %)   

     0,3–0,4 %. 

      

 .      13.  

,     1,     -

   300 °       -

 ,       600–

700 °  –      -  . 

       ( ) 

   2  (   24  11·10–6 K–1),   -

  2. 

 

 
 13 –      : 

1 –   , 2 –  

 

      , -

 -  .    

   20–950 °      . -

   (α)      
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(ΔL/L0)   30    14. 

 

 
 14 –      :  

1 –  , 2 –  

 

  -    -

   800 °      ,   

 . 

       , 

 ,          -

  201 ° .       

 .       700 °   5 

,    – 0,5 . 

 

3.3.2 И      

 

         -

,        -

.         800 ° , -

   2-          . 

     ,  2    -

  .     . -
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     15. ,    , 

 10 ,     – 8. 

 

  

 15 –     :  – ;  –  

 

3.3.3 И      -

  

 

        

 .  ,      

      ,  -

   16. 

 

 

 16 –       

      

 

1 – Al2O3; 

2 – MgO; 

3 – ZrSiO4 ( ); 

4 – SiC ( ); 

5 – SiO2 
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 .   900 °         
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     ,    (2) 

– .       ,   

 –  .      8. 

 

 8 –          

-   

  

, / 2 

  

 

 , 

 

 , 

/ 2 

 805 
1 

2 

68 

100 

1107 

665 

 

  ,        

 -  ,   –    -

  .       

  .       

        

 . 

 

SiOAlSiOAl
4

3

2

1

4

3
322 

                                                                             (24) 

 

КД
G 9,1371100  

                                                                                       (25) 

 

NaOAlONaAl 3
2

1

2

3
322 

                                                                            (26) 

 

КД
G 3,2891100  

                                                                                       (27) 

 

       . 

        -
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, , ,   ,    -

: 

 

  CosW  1 ,                                                                                             (28) 

 

 σ  –    , 

θ –      . 

          -

        ,  

        -

           –  -

 ,        

      . 

 

3.3.4      

       

 

    ,    -

   ,        

     ,  -

    18.  ,    

,     .   -

   19.  

   ,  31,   -
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