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.  13 –
18% Mn  0,003 – 0,020% P . 

, . 
-

, .
 – -

.
-

, 
, . 

, 
, ,

.
-

 1 [1].

 1 – 
, %

Mn SiO2 CaO MgO Al2O3
14-19 43,5-46,8 15,5-16,5 4-5 6,9-9,0 16,1-3,7
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.  –  MnO
, 

,  [2, 3].
-
.

 (–0,1; 0,1 ÷
0,63; 0,64 ÷ 2,5; +2,5 ), 

,  2.

 2 – 

-
+ 2,5  2,5 

0,64 
 0,63 

0,1 – 0,1 

, 3 1,424 1,317 1,311 1,333 1,212

, 3 3,024 3,010 2,896 2,857 2,667

, 699 427 132 105 35

-
, % 100 61,09 18,88 15,02 5,01

, 
. 

 0,63 ÷ 0,1 . -
 300 . , 

.

, 
 570  ( )  0,057  ( ). 

-
,  –
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1960 . -
. -

 -1960 -
. -

. 
. -
 (–196 ÷ –1500C,

–150 ÷ –1000C,  –100 ÷ –500C). 
 3.

, -

 –150  –1000C, 
.

 3 – , %

- –196 ÷ –1500C –150 ÷ –1000C –100 ÷ –500C

Mn* 13,00 17,20 21,92 20,30
MnO 17,00 22,20 28,30 26,20
SiO2 47,50 40,10 40,50 41,10
CaO 12,50 10,70 9,71 11,00

23,00 27,00 21,49 21,70
100,00 100,00 100,00 100,00

30,59 66,47 54,12

* -  MnO.

, -
-

 30,5÷66,47%. -
 –150 ÷ –1000

 17%  28,3%, . . 
66,47%.

-
, 

, 
. , -

 –150 ÷ –1000C MnO 
. -

.
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 38–40% [4].

. -
, -

 (  26 – 50%). 
: MnO2, Mn2O3, Mn3O4. -

, ; 
 MnCO3 [5].
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