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Copper 
smelters 

Isasmelt furnace 
Flesh furnace 

 

Element Reaction, ( )iG cal mol−∆ 0 1  and reference 

( ) 2( ) ( )0.5

46930 20.20

l g lPb O PbO

T

+ =

− +
 

[7] 
( ) 2( ) ( )0.5

46930 20.20

l g lPb O PbO

T

+ =

− +
 

 
[2,10] 

( ) 2( ) ( )0.5

26730 12.20

l g lPb S PbS

T

+ =

− +
 

[8] 
( ) 2( ) ( )0.5

37580 19.12

l g sPb S PbS

T

+ =

− +
 

[11] 
Pb 

( ) ( ) ( ) 2( )

25750 37.31 4.504 log

l g g gPbO CO Pb CO

T T T

+ = +

− +
 

[5]   

( ) 2( ) ( )0.5

63290 23.47

l g sZn S ZnS

T

+ =

− +
 

 
[7] 

( ) 2( ) ( )0.5

63290 23.47

l g sZn S ZnS

T

+ =

− +
 

 
[10] 

( ) 2( ) ( )0.5

82490 22.67

l g sZn O ZnO

T

+ =

− +
 

 
[5] 

( ) 2( ) ( )0.5

82490 22.67

l g sZn O ZnO

T

+ =

− +
 

 
[10] 

( ) ( ) ( ) ( )

7900 4.10

s l s lZnO FeS ZnS FeO

T

+ = +

− +
 

 
[18]  

 Zn 

( ) ( ) ( ) 2( )

45260 45.18 5.739 log

s g g gZnO CO Zn CO

T T T

+ = +

− +
 

 
[5]  

 

( ) 4( )4

7952 14.87

l gAs As

T

=

−
  

 
[9] 

2( ) ( )2

92180 27.57

g gAs As

T

=

−
 

 
[9] 

2( ) 4( )0.5

26470 18.17

g gAs As

T

=

− +
 

 
[9] 

2( ) 4( )0.5

26470 18.17

g gAs As

T

=

− +
 

 
[9] 

2( ) ( )2

92180 27.57

g gAs As

T

=

−
  

 
[9] 

2( ) 2( ) ( )0.5 0.5

18890 3.19

g g gAs O AsO

T

+ =

− −
  

 
[2,9] 

2( ) 2( ) ( )0.5 0.5

9560 2.77

g g gAs O AsO

T

+ =

− −
  

 
[9] 

2( ) 2( ) ( )0.5 0.5

4350 2.66

g g gAs S AsS

T

+ =

−
 

 
[2,9] 

2( ) 2( ) 2 3( )1.5

122700 41.8

g g gAs O As O

T

+ =

− +
  

 
[8] 

( ) 2( ) 1.5( )3 / 4

79020 27.58

l g lAs O AsO

T

+ =

− +
 

 
[12] 

As 

2( ) 2( ) ( )0.5 0.5

4350 2.66

g g gAs S AsS

T

+ =

−
 

 
[8] 

2( ) 2( ) ( )0.5 0.5

4350 2.66

g g gAs S AsS

T

+ =

−
 

 
[9] 
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Fig. 1. The effect of valence on ionic sizes [1].
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