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Designing and testing of apparatus to measure matter’s
saturated vapor pressure 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. In this work, the process of designing, installing and testing of the apparatus, which tends to be
applied for the measurements of the saturated pressure of zinc and lead chlorides in complex system by using of
transpiration method, was introduced. This apparatus was used to measure the saturated vapor pressure of standard
substance NaCl. The testing results show that the value obtained agrees reasonably well with the reference data.
Additionally, the saturated vapor pressures of ZnCl, in FeO-Ca0-Si0,-Al,0; system were tested at different temperatures.
And a linear relationship between the logarithmic value of the vapor pressure of ZnCl, (Inp) and the reciprocal of
temperature (1/7) is observed, which is similar with the previous research. All of these data above indicate that the
present apparatus is suitable for detecting the vapor pressures of metal chlorides at high temperature.
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Fig.2 Schematic diagram of equipment: |- Electric furnace;
2- Gasinput; 3- Sample;4- Themal couple; 5- Gas output;

6- Insulated plug; 7- Silica tube; 8 Temperature controller;
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Fig.3 Controlling program of experimental temper aure
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Table 1 Chemical components in each kind of slag (mass fraction, %)

w/%

Sample Basicity
FeO Fe,0; MFe SiO, CaO Al O3

S-slag 20.5 11.0 2.1 43.7 16.6 5 0.38

C-slag 18.5 10.2 6.7 342 224 5 0.65

F-slag 459 47 6.5 26.9 6.7 5 0.25
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Table 2 Results of thermogravimetria tests of ZnO and F-slag

samples

Temperature/K my/g mylg Am/g
1045 24.1150 24.116 7 -0.001 7
1165 24.116 7 24.1213 —0.004 6
1321 24.081 6 239275 0.1541
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% 3 ER[12]%F ZnCL WA S ESEHMALE RO
Table 3 Comparison of saturated pressure of ZnCl, in Ref.[12]

and in study
Condition This study Ref[12]
C'-slag, 980 K 102 5
C'-slag, 1 005 K 134 20
C'-slag, 1 030 K 165 90
S’-slag, 1 030K 194 95
F'-slag, 1 030K 232 330
4 iR

1) FIAEXHR & RENRBEREX NaCl 45
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