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Table 1 Species of NrCu-Fe SO system and applied limit for thermodynamic calculation

T emperature limit

Decomposition temperature

Melting point

Species /K B Ref. No.
Ni 298. 15~ 3169 1728 [1]
NiO 298. 15~ 2228 2228 [1]
NisS, 298. 15~ 1800 908~ 1079 [1, 4]
NiS 298. 15~ 1800 1066. 5~ 1274 [1, 4]
NizSy 298. 15~ 630 629~ 630 [1, 2, 4]
NiS, 298. 15~ 1068 1280 [1, 3, 6]
Ni;S 298. 15~ 845 [ 6]
NiSO,4 298. 15~ 1200 1152 [1, 4]
NiO*Fe,03 298. 15~ 1500 [1]
Cu 298. 15~ 2000 1357~ 1358 [1, 5]
Cur0 298. 15~ 2000 1509~ 1516.7 [1, 5, 7]
CuO 298. 15~ 1364 1359~ 1400 [1, 5, 7]
CuS 298. 15~ 2000 1402~ 1403 [1, 5]
CuS 298. 15~ 774 [1, 4]
CuSO0, 298. 15~ 1075 1075~ 1078 [1, 5]
Cu0* CuS0, 298. 15~ 1140 1140 [1]
Cu,S0y 298. 15~ 700 [4]
Fe 298. 15~ 3158 1809~ 1811 [1, 5, 7]
FeO 298. 15~ 1645 1650 [1, 5, 7]
Fe;0,4 298. 15~ 1870 1870 [1, 5, 7]
Fe,03 298. 15~ 1735 1730~ 1735 [1, 5]
FeS 298. 15~ 2000 1461~ 1468 [1, 5]
FeS, 298. 15~ 1016 1016 [1
FeSO, 298. 15~ 944 944 [1, 5]
Fex(S04) 3 298. 15~ 1005 1005, 14511 [1, 5]
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Fig. 1 Predominance area diagram of

NSO system at 800K
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Fig. 2 Superimposed predominance area

diagram of NrS-O system at 1500 and 1800K
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gram of Cu-S-O system at 1500 and 1800K
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Thermodynamical analysis of smelting process of

nickel sulfides concentrate
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Abstract: The thermodynamical data of Nr Cur FeS-O systems were collected and strictly evaluated and the decomposi-

tion temperature of species was considered as well. With the help of predominance diagram plotting system, the predomi-

nance diagrams of Nr$-O, Cur S0, FeS0, NrCuS0 and NrFe SO systems were completely plotted. It shows from

all the diagrams that the predominance species during nickel smelting are metals, low valence metal sulfides and metal ox-

ides at high temperature (above 1500K) and other species will be decomposed. T he principles of the nickel smelting pro-

cess at high temperature were accordingly demonstrated.
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