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.  
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,  
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 (  1)  
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. -
 0,71,  0,21,  0,08.  

 2. 
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 1 –  
 

,%  MgO Mn  SiO2 CaO Al2O3 Fe2O3 S  2O5  
 

 4,74 19,80 41,50 14,90 8,74 1,91 0,52 0,019 7,87 

 
 MgO* 14,20 17,55 37,18 13,74 7,75 1,69 0,46 0,017 7,41 

 

*MgO – -
 (  MgO  11,38 %). 

 

 2 –  
 

, %    Mn  SiO2 CaO MgO Al2O3  
 – 12,46 26,40 9,76 10,08 5,50 6,80 
 20,80 – – – – – 0,20 
  

 – – 2,94 – – – 1,00 

: 
** 20,80 12,46 29,34 9,76 10,08 5,50 8,00 

 21,68 12,99 30,58 10,17 10,50 5,73 8,34 
 

** , -
 4,06 % . 

 
,  

,  MgO, . 
 ( )  

 2.  
 1 -

.  
 30 .  

, 
.  

 300 , -
 7,813 ,  

405 . ,  
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, ,  
 26,48  (25,63  

0,85 ),  
 5,89  (5,74  

 0,15 -
). -

 0,47  0,21 .  
 901 ,  

 ( ) 644 ,  
 70  ( ) 187 .  

-
, -

. 
 

  
)                                                         ) 

 2 –  ( )  
( )  

-
-

.  
 ( )  

 
)180756(879,0

3600
405813,7NQ ,  

 
 Q  – , , ( ); 

N  – -
, ; 

 – , . 
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 [1], -
 25 % -
, 30 – 35 %  

,  40 – 45 %  
. 

 2  12,99 % 
 (10,06 % ). , -

 
 

901·0,1006 = 90,64  1,65 . 
 

,  
0,47 ,  28,5 %.  

 128,58  
(4,6 ),  0,21  4,6 %.  

 
, -

 1400 0  1640 0 , -
 [2] 

 
Mn  +  Mn + 2 

2 +  2  
Mn  +  Mn +  

 
SiO2 +  SiO + 2 

SiO +  Si + 2 

2 + 2  4  
SiO2 + 2  Si + 2  

 
,  

 (   = 1, p  = 1). -
 (2Mn ·SiO2    

Mn ·SiO2),  Mn  Si -
 2  1. -

 0,47/0,21=2,23. -
,  

, ,  
 

Mn  + SiO  Mn + SiO2; 
 

2Mn  + Si  2Mn + SiO2. 
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-
. 

: 
– , -

, .  
. 

,  
 1640 0 .  
 

)87(36516209,025,0.. tQ , 
 

 ..Q  – -
, ; 

 – , .; 
 – , ; 

 t  –  
 20 0 ) , . 

 
–  
 

)6,8(36714,050.. QQ , 

 
 ..Q  – -

, ; 
Q  – , ; 
  – , . 
 
–  0,47  Mn 
 

)4,7(3147,066. mHQ MnMnMn , 
 

 MnH  – , ; 
Mnm  – , . 

 
–  0,21  Si 
 

)1,8(3421,0164. mHQ SiSiSi , 
 

 SiH  – , ; 
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 Sim  – ,  . 
 

, 
-

 
 

)111(466343136365..... QQQQQ SiMn

. 

 466/756 61 % -
,  2 , 

 [1].  
-

.  
-

, -
 

. -
 3 -

 
.  

 

 

 3 –  
 

-
-

.  401  (95,7 ), -
,  

,  
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 (  1,65 ).  
1,65·(66 + 164) = 380  (90,7 ) -

 65  (15,5 ). -
,  

, -
 1450-1500 0 , . , -

.  
 (  1,65 

)  1,65·66 = 109  (26 ).  
,  

 (401 + 380) / 0,9  868  
 ( ),  

, ,  
 868 / 0,61 = 1423  (339,6 )  1,654  
. 

, -
-

 2 ,  4  
-

. 
 

 
 

 4 –   
 

 3  
, -
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 1,5 – 2  
 1 . -

  4 – 5 -
, . .  60  1 , -

.  1  
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, -
, . .  

. - -
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, . g, l -
-

,  
 ( -

-
,  

).  
 

-
 1200 0  1400 – 1440 0  (  5).  

 
,  

-
 
 

. 
 

 
 

 5 –  
) + (MgO) – (FeO) + (MnO) – (SiO2) + (Al2O3) 

,  
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 (CaO, MgO) -
 
 

. 
-

.  1400 0  ( -
),  

 [2]. 
,  

-
-

. , -
,  

 1450 0  
 6,5 – 7 % . 

 
-
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