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The Effect of Phosphorus on the Activity of Sulphur in Liquid Iron
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The effect of Phosphorus on the activity coefficient of Sulphur in liquid iron has been
studied by measuring the equilibrium in the reaction S (in Fe)+ H,(g) =H,S (g) at 1520°C~

1620°C.

The obtained interaction coefficient of Sulphur for Phosphorus es? is compared with values
by other investigators. The temperature dependence of g, is expressed as follows.

25" =170. 3/T—0, 06522

Enthalpy interaction coefficient and Entropy interaction coefficient defined by Chipman et
al. are calculated from this temperature dependence equation.

The effect of Phosphorus on the activity coefficient of Sulphur in liguid iron similarly has
been measured at 1570°C to 20%P, and the empirical formula of log f® is obtained.
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Table 1 Egquilibrium results on Fe-S-P
gtén ’I;e(r:np %Xlo3 ir;/':tigl (by we‘i’/ihlg) o/i\/lgtal Anal;:’;’isp log £
(corr.)
P—1 1.40 1.00 1.17 0.98 0. 0457
2 1.43 2.26 1.15 2.20 0. 0524
3 1520 2.622 1.16 3.00 1.06 ©2.80 0. 0841
4 1.06 4,00 0. 98 3.82 0. 1150
5 0.98 5. 00 0. 89 4.89 0. 1531
6 1.21 2. 50 1.02 2.48 0. 0762
7 1.16 3.00 l.o1 2.98 0. 0800
8 1.11 3.50 0. 98 3.30 0. 0921
9 1.06 4.00 0. 96 3.95 0. 1003
10 1570 2.809 0.98 5. 00 0.91 4.85 0.1217
11 0.82 7.00 0.76 6.78 0. 1945
12 0.70 10. 00 0.56 9.56 0. 3199
13 0. 60 15. 00 0. 34 13.78 0. 5286
14 0.45 20. 00 0.10 14.28 1. 0514
15 1.40 1.00 .14 | 0.9 0. 0136
16 1.26 2.00 1. 04 1.88 0. 0502
17 1620 3.023 1.16 3.00 1.00 2.97 0. 0660
18 1.06 4.00 0.92 3.88 0. 0996
19 0.98 5. 00 0.87 4.67 0.1223
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Fig. 2 Effect of Phosphorus on log fs®. 1, Sherman
& Chipman® (1600°C), 2. Ban-ya & Chipman®
(1850°C), 3. Ishii & Fuwa® (1550°C), 4.
Gammal & Etewa® (1550°C).

Table 2 Interaction coefficient in this work
Tempege&ture s

1520 0. 0298

1570 0. 0268

1620 0. 0248
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25 =0.043 (1600°C)
esP=0.029 (1550°C)
BH L T 25" =0.035 (1550°C)
Gammal & Etewa log f5?=0.0075 [%P]
+0.0028 [%P]12—0.000026[%P)® (1550°C)
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Fig. 4 Effect of Phosphorus on log fs* in high con-
centration. 1. Sherman & Chipman® (1600°C)
% P<8, 2. Gammal & Etewa® (1550°C) %P
<14, 3. Ishii & Fuwa® (1550°C) %P=9, 4.
This work (1570°C) %P<(20 and the curve
is represented by equation (16).
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