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Mass Spectrometric Determination of the Miscibility Gap in the Liquid
Fe-Sn System and the Activities of This System at 1 550°C and 1 600°C

Synopsis :

Shinya NUNOUE and Eiichi KATO

The miscibility gap in the liquid Fe-Sn system has been determined by a Knudsen-cell mass spec-
trometric combination. The limits of miscibility gap could be determined in situ by this technique. The de-
termination was performed for the composition range 10.1 to 89.2 at%Sn and for the temperature range
1 200 to 1600°C. The consolute point has been found to be located at about 1 495°C, and the limits of the
miscibility gap have been determined at various temperaturs. The consolute point obtained in this study is

lower than the literature values.

The activities of Fe and Sn at 1 550°C and 1 600°C were determined from the ion current ratios for var-
ious alloy compositions by the use of the modified Gibbs-Duhem equation. Though the activity curves.ex-
hibit large positive deviation from ideal behavior, the obtained activity curves change smoothly with the
composition, which show no existance of the miscibility gap at these temperature.

Key words : iron-tin; mass spectrometry ; phase diagram ; thermodynamics ; activity.
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Fig. 1. Liquid miscibility gap in Fe-Sn system.
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Fig. 2. Temperature dependence of the ion cur-
rent ratio for the Fe-Sn system.
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Table 2. Miscibility gap in Fe-Sn system.

Ng, T(°C)
0.337 1238
0.343 1260
0.375 1378
0.382 1385
0.434 1431
0.451 1458
0.512 1491
0.538 : 1469
0.580 1412
0.632 1382
0.658 1287
0.663 1243
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Fig. 5. Liquid miscibility gap in Fe-Sn system.
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Table 3. Activities and activity coefficients for Fe-Sn alloys.
1550 (°C) 1600 (°C)

NSn

¥Fe YSn AFe A Sn YFe 75Sn AFe QA sn
0.101 0.996 2.287 0.895 0.230 1.000 2.136 0.899 0.215
0.192 1.000 2.250 0.808 0.432 1.002 2.113 0.810 0.405
0.229 1.007 2.188 0.776 0.502 1.007 2.075 0.776 0.476
0.337 1.060 1.931 0.703 0.651 1.050 1.876 0.696 0.632
0.343 1.065 1.913 0.699 0.657 1.054 1.861 0.692 0.639
0.375 1.092 1.829 0.683 0.685 1.079 1.786 0.675 0.669
0.382 1.099 1.810 0.680 0.691 1.085 1.768 0.671 0.675
0.434 1.161 1.671 0.658 0.725 1.143 1.639 0.647 0.711
0.451 1.186 1.626 0.651 0.733 1.168 1.596 0.641 0.720
0.512 1.294 1.481 0.632 0.758 1.2711 1.457 0.621 0.746
0.538 1.352 1.423 0.624 0.766 1.328 1.401 0.613 0.754
0.580 1.460 1.340 0.613 0.778 1.430 1.321 0.600 0.767
0.632 1.622 1.251 0.597 0.790 1.579 1.239 0.581 0.783
0.658 1.719 1.212 0.588 0.797 1.666 1.203 0.570 0.792
0.663 1.738 1.205 0.586 0.799 1.684 1.196 0.566 0.793
0.716 1.972 1.139 0.560 0.816 1.887 1.136 0.536 0.813
0.785 2.349 1.074 0.505 0.843 2.206 1.079 0.475 0.847
0.892 3.123 1.016 0.337 0.906 2.921 1.022 0.315 0.912
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