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Mg(OH)2, Fe(OH)2, Mn(OH)2, Al(OH)3

2
–.

, -
.
, -

, ,
120-150  1000 , :

Fe2O3 n H2O  Fe2O3 + n H2O  – 44,02 ,
: 44,02  n = 1;  n = 2  44,02 2 = 88,04 .
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(1.5)
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3Fe2O3 +  = 2Fe3O4 + 2 + 37,25 ;
Fe3O4 +  = 3FeO + 2 – 20,96 . (1.10)
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, -
.

. 17. 
 – 70 .: 1 – ; 2 – ;

3 – ; 4 – ; 5 – 

 ( . 18) 
.

 (800-1000 ºC)  (1250-
1300 ºC) -

.
-

:

20
FeO

0

Rg
)(861,12

y , (1.12)

: y – ; C0 – -
;  Cp – ,

; R – ;  – ; 0
FeOg  – -

;  – ;  –
; 12,861 – 

(1,429) -
.

 (  400  1200 )
,  Fe+2,

 1200-1250 ºC.
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. 18.  (1-3) 
(4-7)

 Fe+2 -
 Fe2O3. -

:
-Fe2O3 -Fe2O3  Fe3O4

:
                                  6Fe2O3  4Fe3O4 + O2 –220,0 .                     (1.13)

 Fe2O3 -
: ,  ( . 2),

 CaO  MgO  ( . 3). , -
, -

.
CaO  MgO  Fe2O3,  MgO –

 ( ),
.

, ,
 –  ( . . 18), -

 ( ) -
.
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 2. 

, % ,

-

,
1,0 1050/1050* 1200/1250*
2,8 –/1070 –/1300
5,8 1140/1140 1290/1320
7,2 1170/1180 1330/1370

* , ,  3,75  7,50 .

 3. 

, % ,
, %

Fe2O3 0 10 21 40
100 – – 1360 1380 1350 .
80 20 – 1230 1310 1360 1390
90 10 – 1230 1310 1360 1390
95 5 – 1230 1310 1360 1390

97,5 2,5 – 1230 1310 1360 1390
98,5 1,5 – 1230 1230 1360 1390
99,3 0,7 – 1360 1360 1450 .
80 – 20 1050 1050 1200 1300
90 – 10 1200 1200 1240 1320
95 – 5 1220 1220 1280 1350

97,5 – 2,5 1250 1250 1360 1390
98,5 – 1,5 1250 1250 1360 1390
99,3 – 0,7 1250 1250 1360 1390

-
 ( -

) . -
 FeO -

. , , -
, -

. -
-

, , ,
.
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.  – ,
, -
, -

. ,
, , -

.
-

(FeS2, FeS)  (CaSO4, MgSO4, BaSO4). -
, -

, ,
-

.
-

. -
-

 (250-1000 ) .
 350-400 ,  500-600

FeS2.
:

           2FeS2  2FeS + S2 – 146  FeS,
              S2 + 2O2 = 2SO2 + 297  SO2,
2FeS2 + 5,5O2 = Fe2O3 + 4SO2 + 1657  Fe2O3,
3FeS + 5O2 = Fe3O4 +3SO2 + 1726  Fe3O4,
4FeS + 7O2 = Fe2O3 + 4SO2 + 2430  Fe2O3.

(1.14)

 (1000-1300 )
,  ( . 19) ,

, -
.

:
4 FeSO4  2Fe2O3 + 4SO2 + O2 – 879,34 ,
2CaSO4  2 aO + 2SO2 + O2 – 1406,02 ,
2MgSO4  2MgO + 2SO2 + O2 – 772,06 .

(1.15)

,
600  SO2  SO3,  1000  – 
95 %  SO2.

: FeSO4 – 480-510 C, MgSO4 – 940-970 C,
CaSO4 – 960-1200 C. , -

-
,  SO2,

,
 ( aO, MgO, Fe2O3, aFe2O4 .), ,

, -
.



31

. 19.  CaSO4 , :
1 – 1200; 2 – 1250; 3 – 1275; 4 – 1310; 5 – 1360

,
-

,
, -

 950 .
, ,

-
 ( ) -
 (85-95 %),  (60-70 %), -

,  – .
 ( , , ),

, -
.

1.2.3. 

,
, , -

, . -
 – -
. -

, -
, -

, , -
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– . ,
-

. -

, -
, ,

.
, -

;
– . -

-
.

, . .
:

m

n

a
, (1.17)

: X – ;  – ;  – ; A(T) –
,  n = 2, m = 1 – -

; n = 3, m = 1 – ; n = 5, m = 2 –
 n = 7, m = 3 – ;

– . -
, ,

-
.

.

.

, ,
.

-
. -

. -
-

, .
, ,

. -
:

RT
E

0

ek n , (1.18)

: 0  – ; K – -
;  – ; E – ;

T – ; R – ; n – -
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 4. 

, % ,* 900 1000 1100 1200
12,9 16,2 18,6 20,4
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0

0,8
0,6
0,9

1,3
1,6

3,0
2,8

*  – .;  –  68,8 % Fe.

.
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1.3.
,

-
 400  1200 .

,
.

, -
, . , -

:
–

 ( ), -

;
– , -

 – ;
– , -

-
, .

: . -
, -

, -

, .
, -

:  –
3  – Ca Mg(CO3)2, -

, -
. , ,

, , -
,

.
, -

-
 ( , )

, -
, , -

-
.

, -
:

,  – 
.  (  1,0 %) -
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-
,

.
-
-

, ,
.

,
,

, ,
-

.

1.3.1. 

. -
, -

,  ( , )
 (  SiO2) . -

-
 ( . 20):

. 20. 
 (I – III )

I  –  – -
 (  1000 ) , -
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 –  ( -
 1250 ) ;

II  – -
, ;

III  – .

 5. 

,

-
*

- -

-

-

980 980 – –

985 1000 , -

930 1050 –  –

1100-1180 1250

**
(1180-1250 )

(1300 )

–  –

900-1000 1300

**
(1180-1250 )

(1300 )

–  –

750-850 1350

**
(1250-1350 )

( 1050 )

-
-

 567

*  – ;  – ;  – ;  – ;  – ;  – .
** ,

             MgO (1-5 %)  Al2O3 (1-6 %).

-
,  –

-
. , -


