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Abstract: The components of Pb-S-O system were analyzed with phase rule, and four coexisting points of three
condensed phases were determined. The relation-diagrams among coexisting points of three condensed phases for the
Pb-S-O system, which were denoted as a plane topological diagram and /8 plane-topological diagram, were plotted based
on topological rules and thermodynamic calculation of related equilibrium reactions. The results show that the f plane-
topological diagram is in accordance with the predominance area diagram of Pb-S-O system calculated by traditional
methods, indicating that this method is feasible to plot predominance area diagram of Pb-S-O system. Meanwhile, o
plane-topological diagram can be used to elucidate the phenomenon of which crude lead is generated under high oxygen
and sulfur pressures during Kivcet process.
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Fig. 1 Three kinds of topological diagrams with different
combination modes: (a) Two coexisting points; (b) Three

coexisting points; (¢) Four coexisting points
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Fig. 2 Two kinds of topological diagrams of Pb-S-O system

comprised of three condensed phases coexisting points: (a) a

type; (b) B type
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Table 1 Equilibrium reactions of coexisting points of three condensed phases and their thermodynamic expressions in a plane-

topological diagram

Coexisting point Equilibrium reaction

Thermodynamic expression Reaction No.
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Table 2 Oxygen and sulfur pressures of coexisting points of three condensed phases in a plane-topological diagram

/K Coexisting point lg [p(O,)/Pa] lg [p(S,)/Pa]
A -3.767 —0.005
1200
B, —3.888 —-0.127
A, —2.503 1.074
1300
B, —2.583 0.993
A —1.431 1.978
1 400
B; —-1.471 1.939
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Table 3 Equilibrium reactions of coexisting points of three condensed phases and their thermodynamic expressions in f plane-

topological diagram

Coexisting point Equilibrium reaction

Thermodynamic expression Reaction No.
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Table 4 Oxygen and sulfur pressures of coexisting points of three condensed phases in S plane-topological diagram

/K Coexisting point lg [p(O,)/Pa] lg [p(S,)/Pa]
G —3.888 —0.005
1200
D, -3.767 —0.492
G —2.583 1.074
1300
D, —2.503 0.753
G —1.471 1.978
1 400
D; —1.431 1.819
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Table 5 Related oxygen and sulfur pressures of single

variation equation between PbO and PbSO,

Plane-topological

iagram T/K  1g[p(0,)/Pa] lg[p(S,)/Pa
1200 ~4.000 0.208

a type 1300 ~3.000 2.243
1 400 ~2.000 3.527
1200 ~3.000 ~2.792

B type 1300 ~2.000 ~0.757
1 400 ~1.000 0.527
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Fig. 3 Plane-topological diagrams of Pb-S-O system at 1 200

K: (a) a type; (b) S type
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K: (a) a type; (b) S type
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Fig. 5 Plane-topological diagrams of Pb-S-O system at 1 400

K: (a) a type; (b) S type
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