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Abstract This paper proposes a fast method to measure the oxygen potential in the lead—zinc smelting furnace, by using the commercial
probes to test the oxygen potential of the slag in an running furnace. In the measurement process, the response time of the signal of the
electric potential and the temperature is 10~15 seconds, which means that the measurement time can be controlled within 20 seconds. The
oxygen potential’s logarithm is in the range of —11.37 to —10.32, that is, the oxygen potential is in the range of 107*"~107>*Pa. The main
elements in the slag are tested and analyzed for different samples which are, respectively, obtained by air—cooled and water— cooled
methods. The oxygen potential is obtained according to the relationship between the Gibbs free energy and the temperature, as well as
between the Gibbs free energy and the oxygen potential. It is shown that the conditions of the oxygen potential measured by the probes
agree with the theoretical analysis from the oxygen potential diagrams.
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Fig. 1 Sketch of a commercial oxygen probe
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Fig. 2 Variations of voltage and temperature with time
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Table 1 Voltage, temperature and oxygen potential of slag
DY FL B #Y/mV 7/°C Ig Pnz
1 361 1325 -10.84
2 387 1341 -10.32
3 358 1333 -10.78
4 363 1333 -10.72
5 319 1325 -11.37
6 365 1333 -10.69
7 348 1325 -11.00
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Table 2 Test results of main elements of furnace feeding
and slag sample

SR T JUE T 5 %
Cu Fe Pb S 7n
Jrokt 0.77 772 4143 11.02 4.87
R 021 23.1 7.55 0.42 5.75
IKEERE 021 23.2 7.45 0.43 5.71
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Table 3 Main reactions, Gibbs free energy and the balance
of the oxygen potential
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PRIET AT A AEAEAG

AG'=-438566+204.046T , T<600
AG'=-443340+211.995T,600<7<1158 -3.8
AG'=-415851+188.257T,T=1158

2Pb+0,=2Pbh0O

AG'=-696218+201.25T, T<693
AG'=-703540+211.82T,693<7T<1180 -10.7
AG'=-818872+309.55T,T=1180

27n+0,=27n0

AG'=-340578+85.378T,T<1357
AG'=-353841+95.152T, 1357<T<1509 -6.8
AG'=-297022+57.499T, T=1509

2Cu+0,=2 CuO

2C+0,=2C0 AG'=-221082-178.574T —

AG'=-544088+138.072T, T<1650
AG'=-520030+123.49T,1650<7<1809 -10.7
AG'=-533837+131.12T,T=1809

2Fe+0,=2Fe0

AG'=-559191.5+172.716T,T<1809
AG'=-572998.5 + 180.348T, 1809<T<

1.5Fe+0,=0.5Fe;0, 1870 -9.3
AG'=-7110705+254.183T,T=1870
AG'=-604502+276.648T, T<1650

6Fe0+0,22 Fes0. AG'=- 628560 + 291.2297, 1650<T< 56

1870
AG'=-490488+217.394T,T=1870

AG'=-479486+266.1T, T<1870
HFe040S6Fe0, (6 617558+339.9357, 751870 28
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Fig. 3 Oxygen potential diagram of main reactions in
lead smelting furnace
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