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Activity calculation model for slag system of CaO-Cu,0-Fe,0;
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Abstract: According to the coexistence theory of slag structure, the activity calculation model for slag system of
Ca0-Cu,0-Fe,03 was built from 1 200 ‘C to 1 300 ‘C. Then, the activities of CaO, Cu,0 and Fe,O; in the slag were
calculated, and their equal activity curves were drawn. The influence of basicity B and temperature ¢ on the activities
0(Cu,0), a(Ca0) and a(Fe,0;) was also analyzed. The results show that the calculated o(Cu,0O) is in good agreement
with the reported measured a'(Cu,0), showing that the model can wholly embody the slag structural characteristics.
0(Cu,0) departures positively from Raoult values and reaches the maximum value when B is 1.54, then decreases with
the increase of B and ¢ when B>1.54, but increases when B<<1.54. a(CaO) and a(Fe,03) increase with the increasing
contents of CaO and Fe,0; in slag, but change little with change of temperature. The results can be applied to the
thermodynamic research of new copper smelting technologies adopting calcium ferrite slag.
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Table 1  Activity definition of components in slag

Component Activity
(Ca®"+0%) a
Cu*+0%) o
Fe,04 03
Cu,0-Fe,03 04
CaO-Fe,05 0s
2Ca0-Fe,04 Og
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(0.5a) +as +2a5)- Y. n—n =0 (1)
1

(gaz +a4)-2n—n2 =0 (2)
(a3+a4+a5+a6)-2n—n3=0 3)
6

Da;—-1=0 )
i=1

ay =Koy (5)
as =Ky (6)
ag = Kiaia, (7)
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| Input parameters ¢, 1, n, and n; |

| Calculate K, K, and K; |

!

‘ Linearize equations of higher degree |

‘ Initialize activities a * (i=1, 2, 3) )‘—
(0)

!

l Solve activities «; (i=1, 2, 3) ‘ i

la-aV<e (i=1,2,3)

‘ Output activities «; (i=1,2,---,6)

End
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Fig.1 Flow chart of activity calculation
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Fig.3 Influence of basicity B and temperature ¢ on a(Cu,0)
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