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Simultaneous equilibrium about smelting process in
functional area of Kivcet flash furnace
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Abstract: Based on the multiphase simultaneous equilibrium principle of lead sulfide minerals smelting process in the
functional area of flash furnace, Moore balance method was used to investigate the effect of smelting temperature, initial
oxygen content and initial lead sulfide content on the output of each condensed matter after reaching equilibrium. The
results show that, under high temperature condition, the output of lead sulfate increases, while with the increase of initial
of oxygen content, the output of lead sulfide decreases. In addition, lower oxygen input cann’t result in the generation of
lead sulfate, but lead sulfide will emerge. Considering the subsequent treatment of the products, it is suggested that higher
oxygen input should be chosen during the smelting process, in order to generate the tractable lead sulfate rather than
unmanageable lead sulfide.
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Table 1 Standard equilibrium constant of reaction at state of five phase equilibrium

T/K K? K? K? K K?
959.4 2.999x107° 5.714x 10! 1.624 10" 9.489 5.131X 107

2 AR IAT I AR T - i s

Table 2 Equilibrium partial pressure of gases at state of five phase equilibrium

T/K P(S2)/Pa

p(0O,)/Pa

P(SO,)/Pa p(SO5)/Pa

959.4 3.039X 1074

6.239X107°

2.583 X 10° 1.975X 1073
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Condensate amount of substance/mol
\S]

0 2 4 6 8 10
Initial oxygen dosage/mol

1 WI4: PbS 24 5 mol I #4-AE SR AR B /R B WA S i 1
KA
Fig. 1 Relationship between condensate amount of substance

and initial oxygen at initial PbS dosage of 5 mol
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Condensate amount of substance/mol
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Fig. 2 Relationship between condensate amount of substance

and initial PbS at initial oxygen dosage of 5 mol
m, HERRSEREAL.,
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MY RTIA, FEERE A 1100 K A 1273.5K,
(7] B0 AT SR A S N (a)~(e) (IR HE AT 3 B K © T4
g 3 prsi.

FHHRFE S 1100 AT 1273.5 K HIRREE T4l 3 B O
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4 F3.
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Table 3 Standard reaction equilibrium constant at different temperatures

T/K K? K? K? kY K?
1 100 5.606X 1077 5.189X 10% 1.566% 10" 4.241%10" 4.601% 10°
1273.5 6.941 X107 1.076 X 10% 4.466% 10’ 2.414X1072 5.977%x10°
F 4 AR R PAGILAER AR TR 5
Table 4 Equilibrium partial pressure of gases at different temperatures
T/K p(Sy)/Pa p(0,)/Pa p(SO,)/Pa p(SO;)/Pa
1 100 5.680X 1072 6.470X10°° 1.103X 10° 5.743X 107"
1273.5 7.033 2.172X10°° 1.875X 10° 4.265%10"
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Table S Molar amount of gases in equilibrium coexistence at different temperatures

T/K n/mol s, eq /mol Mo, eq /mol M50, eq /mol M50, q /mol
1100 0.5 2.575%X1077 2.933x 107! 0.500 2.603X10°°
1273.5 0.5 1.875X107° 5.792x 10710 0.500 1.137X107°

B2 (32)~(35), ARNTHT I 25 AR 1) R R 4
PbS #J4fi s 5 mol, #IF =4 1. 3+ 5. 7. 9mol,
THE SRS IR R i, AT 2 AN Rl 1 e
AW/ & 5P EE NSRRI, WE 3 F 4
FiR o

=— PbS

Condensate amount of substance/mol

0 2 4 6 5 10
Initial oxygen dosage/mol
3 W4 PbS 4 5 mol. 1100 K I &R A 1B IR i
L GER RPN
Fig. 3 Relationship between condensate amount of substance
and initial oxygen at initial PbS dosage of 5 mol and
temperature of 1 100 K

=— PbS

~
ol 2. X A
0 2 4 6 8 10
Initial oxygen dosage/mol
4 YU PbS 2k Smol. 1273.5 K I & HER AW EE R B
LR E KK FR

Fig. 4 Relationship between condensate amount of substance

Condensate amount of substance/mol

2

and initial oxygen at initial PbS dosage of 5 mol and
temperature of 1 273.5 K
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