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The Determination of Activity Coefﬁtient of Sulfur in Liquid
Iron by Knudsen Cell-Mass Spectrometry

Eiji Icnise, Koichi KitAo, and Toshisada MoORI

Synopsis:

The Knudsen cell mass spectrometer combination was used to determine the activity coefficient of sulfur

dissolved in liquid iron.

The ion current ratios of dimeric vapor specy of sulfur and monomeric vapor

specy of iron were measured as a function of temperature and composition, and the activity coefficients
and the interaction parameters were calculated using a modified form of the Gibbs—-Duhem equation. The re-

sults were represented by the following equation:

e’ = —225/T+0°0704
(Recelved March 18, 1974)
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Table 1. Chemical analysis of pure iron (%).

C Si Mn ‘ Cu Ni

Cr Ti Vv Al O N

| 0:005~0-010 | <0-01 E 0-005~0-01
u z

0-002

i <0-01

<0-01 | <0:005] <0-001{ <0°003{ <0-005| 0-0014
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Fig. 3. Experimental values of the ion current
ratio for the Fe-S system.

Table 2. Ion intensity ratio obtained from lines in Fig. 3.

_ In (Ipe*/Is2™*)
% S Tangent of linex 102
1 550°C 1 600°C 1650°C
031 3 4-029 4-485 4-917 —31-12
0-42 3-542 3-875 4191 —22-73
065 , 2-649 2-990 3-314 —23-30
1-01 1-900 2-242 2565 —93-33
159 0-944 1-332 1:701 —26-52
2:19 0-335 0-735 1-113 —27-29
3:37 —0-032 0-310 0-635 —923-41
432 —0-336 —0'016 0-288 —21-87
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Table 3. Interaction parameter of sulfur in
liquid iron.
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Fig. 10. Interaction parameters of sulfur in liquid
iron.
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