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Abstract Chloride-based fluxes such as NaCI-KCl are used in the refining of Al melt. The vapor pressure of the chloride
is one of the fundamental pieces of information required for such processes, and is generally high at elevated temperatures.
In order to measure the vapor pressure for chlorides, the apparatus for the transpiration method was assembled in the present
study. The vapor pressure of ZnCl, and FeCl,, which is related with the process of aluminum refining and the recovery
of useful elements from iron and steel industry by-products, was also measured. In the measurement of vapor pressure by
the transpiration method, the powder of ZnCl, or FeCl, in a alumina boat was loaded in the uniform zone of the furnace
with a stream of Ar. The weight loss of ZnCl, and FeCl, after holding was measured by changing the flow rate of Ar gas
(10 scem -230 scem), and the partial pressures of ZnCl, and FeCl, were calculated. The partial pressures within a certain
range were found to be independent of the flow rate of Ar at different temperatures. The vapor pressures were measured
in the temperature range of 758-901K for ZnCl, and 963-983K for FeCl,. The measured results agreed well with those in

the literature.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Results of the vapor pressure measurement for ZnCl,.

W/V x 107

Temp. Flovy Rate Time Wioss | Pznci,
(K)  (ecm’’min.)  (min.) (2) (g/m’) (atm)
758 10 30 0.1793 0.5976 0.0881

10 30 0.1666 0.5553 0.0824
20 30 0.3354 0.5590 0.0818
20 30 0.2609 0.4348 0.0652
20 30 0.2580 0.4300 0.0645
30 30 0.2488 0.2764 0.0425
30 30 0.3426 0.3806 0.0572
40 30 0.3517 0.2930 0.0446
40 30 0.3303 0.2752 0.0420
40 30 0.3157 0.2630 0.0403
50 30 0.1864 0.1242 0.0196
50 30 0.1944 0.1296 0.0205
60 30 0.1672 0.0928 0.0148
70 30 0.1645 0.0783 0.0125
70 30 0.1677 0.0798 0.0127
80 30 0.1070 0.0445 0.0072
90 30 0.1266 0.0468 0.0075
100 30 0.1232 0.0410 0.0066
120 30 0.1172 0.0325 0.0052
813 40 30 0.7937 0.6614 0.0956
50 30 0.7534 0.5022 0.0744
60 30 0.7328 0.4071 0.0612
70 30 0.5206 0.2032 0.0385
70 30 0.6124 0.2916 0.0448
80 30 0.5060 0.2108 0.0329
100 30 0.6236 0.2078 0.0324
110 30 0.6705 0.2031 0.0316
110 30 0.5036 0.1526 0.0240
120 30 0.4376 0.1215 0.0193
856 20 30 0.6042 1.0070 0.1395
30 30 0.7220 0.8022 0.1140
40 30 0.7979 0.6649 0.0962
45 30 0.7344 0.5440 0.0803
50 30 0.8409 0.5606 0.0822
60 30 1.0089 0.5605 0.0818
65 30 1.2236 0.6275 0.0902
70 30 1.2656 0.6026 0.0868
80 30 1.1501 0.4792 0.0705
100 30 1.0133 0.3377 0.0510
901 20 30 1.3796 2.2993 0.2647
25 30 1.1980 1.5973 0.2014
30 30 1.5689 1.7432 0.2137
35 30 1.6294 1.5518 0.1947
40 30 1.3220 1.1016 0.1478
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Fig. 2. Relationship between weight loss of ZnCl, and flowrate
of Ar gas at 813K.
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Fig. 3. Vapor pressure of ZnCl, as a function of Ar gas flowrate
at 813K.
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Fig. 4. Vapor pressure of ZnCl, as a function of Ar gas flowrate
at different temperatures.
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Table 2. Results of the vapor pressure measurement for FeCl,.

W/V x 107

Temp. Flow Rate Time Wioss | Preci,
(XK) (cm”’/min.)  (min.) (2) (g/m”) (atm)
963 130 30 1.1844 0.3037 0.0322

140 30 1.1757 0.2799 0.0299
150 30 1.0509 0.2335 0.0251
160 30 0.9334 0.1945 0.0210
170 30 0.8691 0.1704 0.0186
180 30 0.9350 0.1732 0.0188
190 30 0.8776 0.1540 0.0168
200 30 0.8861 0.1477 0.0161
210 30 0.9696 0.1539 0.0168
220 30 0.9862 0.1494 0.0163
230 30 0.8247 0.1195 0.0131
983 80 30 0.9295 0.3873 0.0405
90 30 0.9816 0.3636 0.0382
100 30 0.9802 0.3267 0.0345
110 30 0.8533 0.2586 0.0277
120 30 0.8533 0.2370 0.0255
130 30 0.7649 0.1961 0.0212
130 30 0.931 0.2387 0.0256
140 30 0.9054 0.2156 0.0233
150 30 1.0453 0.2323 0.0250
160 30 0.9354 0.1949 0.0211
170 30 0.9402 0.1844 0.0200
180 30 0.8623 0.1597 0.0174
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