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Vapor pressure measurements of zinc and lead chlorides in
complex system
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Abstract: In order to effectively control the vaporization behaviors of heavy metals, such as zinc and lead in smelting
process, it is necessary to obtain the basic knowledge, such as the saturated vapor pressure and activities of heavy metals
in complex system. The transpiration method was used to measure the saturated vapor pressures of zinc and lead
chlorides in FeO-Ca0O-Si0,-Al,0; system and the effect of influencing factors, such as temperature, slag compositions
and so on, was discussed. The results show that the saturated vapor pressures of zinc and lead chlorides increase with the
increase of temperature, and the logarithmic value of pressure has a good linear relationship with the reciprocal of the
temperature. Additionally, the slag compositions, such as basicity and FeO content, give great influence on the saturated
vapor pressure. The low basicity and high FeO content tend to enhance the saturated vapor pressure of ZnCl, and lead
chlorides, while the vapor pressure of ZnCl, shows a stronger function of temperature and slag composition compared
with that of the lead chlorides. The data acquired in this study are able to supply important theoretical foundation for
effectively controlling the vaporization of heavy metals in the melting process.
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1.1 Table 1 Mass fraction of each component in thermodynamical
[16] calculation
Mass fraction/%
Sample
FeO SiO, CaO AlLO; ZnO PbO CaCl,
Zn 48,6 213 53 40 838 - 12.0
Pb 526 23.0 5.7 4.3 - 9.5 4091
I(a) (b) Zn Pb

p=AmRT [(mV) €]
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Table 2 Mass fractions of components in slag
Mass fraction/%
Slag n(Fe*)/n(Fe*h) Basicity
FeO F6203 Fem SlOz CaO A1203
S-slag 20.5 11.0 2.1 43.7 16.6 5 2.07 0.38
C-slag 18.5 10.2 6.7 342 22.4 5 2.02 0.65
F-slag 459 4.7 6.5 26.9 6.7 5 10.96 0.25

Fe,, is metallic iron content.
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Fig.2 Sketch of equipment: 1—Electric frnace; 2—Gas inlet;
3—Alumina boat; 4—Thermocouple; 5S—Gas outlet; 6—Plug;
7—Reaction tube; 8—Temperature controller; 9—Mass flow

controller; 10—Thermocouple; 11—Ar
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Fig.3 Schematic diagram of controlling program of
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Table 3  Amount of each volatile specie and analysis error

Zn sample Temperature/ Flow rate/ Am/ m'(Zn)/ m'(Fe)/ [m'(ZnClL)+ Relative error,
No. K (L'min") e g g m'(FeCl,))/g /%
1 1030 35 0.536 8 0.244 0.025 0.567 5.6
2 1030 4.0 0.589 6 0.285 —0.008 0.598 1.4
Pb sample Temperature/ Flow rate/ Am/ m'(Pb)/ ml(Fe)/ [ml(PbC11_5)+ Relative error,
No. K (L-min") e g g m'(FeCl,))/g /%
1 970 5.0 0.458 1 0.374 —-0.129 0.461 0.6
2 970 6.0 04732 0.377 0.028 0.528 11.6
Pb Pb  PbCl PbCl,
PbCl, 5
m'(PbCl, 5)=255m'(Pb)/207 ®)
Zn Pb
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1 1
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Fig.4 Relationships among vapor pressure of ZnCl, and flow

rate of Ar(a) and vapor pressure of lead chlorides versus flow
rate of Ar(b)
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