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Mass Spectrometric Study of the Activity in Liquid Fe-Si

Alloys at 1 600°C

Keisaku YAMADA, Hiroshi ABE, and Eiichi KaTo

Synopsis:

The activities of Si and Fe have been determined in the Fe-Si system at 1600°C by the use of a
combination of a mass spectrometer and a Knudsen-cell. In order to surpress the production of SiO

gas, ThO, was used for cell material.

The range of composition of Si was 0.05 < Ng;<0.5, and Belton-Fruehan’s equation was used to
estimate the activity coefficient and the interaction coefficient, log 7%;, and ¢§}! from measured jon cur-

rent ratios; log 7%;=—3.14+0.2
efi=11.541.5
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Fig. 1. Relation between the measured peak and
the reference peak.
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Fig. 2. Relation between log Psjo, log Ps; and
log Po, in the system Si-O at 1600°C.
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Fig. 3. Relation between log (Iio/ld) and Ng;.

Table 1. Experimental values of the ion current
ratio for the Fe-Si system at 1600°C.

N | B, (v log
Si | (count/s) | T (I§:/If, - Npe/Nsi)
0.058 0.61 | 2.132 —3.34
0.104 2.81 | 3.914 —3.21
0.185| 11.28 | 3.239 _9.82
0.197 | 13.68 | 2.115 _9.58
0.199 | 16.19 | 2.211 —2.53
0.201 | 26.23 | 2.816 —92.43
0.266 | 76.36 | 1.852 ~1.95
0.352 | 333.7 0.653 —1.03
0.388 | 688.2 0.560 —0.717
0.511 | 928.6 0.109 —0.096
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Fig. 4. Relation between log ([#o/1%:) and Ng;.
The numbers indicate the thorium con-
centration in the specimen for the deo-
xidizer.
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Fig. 5. Activity coefficient of Si for the Fe-Si
system at 1600°C.
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Fig. 7. Activity coefficient of Si for the Fe-Si
system at 1600°C.
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Fig. 8. Activities for the Fe-Si system at 1600°C.
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Table 2. Activity coefficient and interaction parameter of Si in Liquid Fe-Si alloy.

Investigator 73, 1 600°t10 el 1600°C Method
Gokcen & Chipman?®) (1952) 7.7x10-3 — Deoxidation equilibrium
Sanbongi & Ohtani2® (1953) 1.3x10~-2 (1520°C) — EMF
Chipman et al.28) (1954) 7.3x10-3 3.4% Ag-Fe distribution
Ohtani?® (1955) 4.3%10-3 (1540°C) | 12% (1540°C) | EMF
Matoba et al.2") (1959) 1.1x10-2 37 Fe-SiO,-H,/H,0O equilibrium
Chipman & Pillay2® (1961) — 36 Fe-5i0,-H,/H,O equilibrium
Syui Tszen-Tzsi et al.29 (1961) — 17.8 vapor pressure
Chipman & Elliott3® (1963) 1.1x10-3 — Estimation
Chipman & Baschwitz1® (1963) 1.25x10-3 13 Ag-Fe distribution
Turkdogan et al.19 (1963) 1.26x10-3 14 Ag-Fe dist. & SizN, equilibrium
Niwa & Shinmei®t) (1963) 7.0x10-4 10 Estimation
Smith & Taylarz® (1964) 8.5x 10-4* 13.2% Ag-Fedist. & Si0,+-2C=8i+2CO
Schwerdtfeger & Engell») (1964) | 2.5x 10-3% 9.3% EMF
Murakami et al.16) (1967) — 17 Ag-Fe distribution
Woolley & Elliott1® (1967) 1.35x10-3 12.7 Heat of mixing & estimation
Fruehan? (1970) 4.57x10-3 9.8 EMF
Sakao et al.32) (1971) — 9.1 (1560°C) | Fe-SiO-H,-H,O equilibrium
Hultgren et al.3® (1973) 1.32x10-3 g* Estimation
This work 7.9x10-4 11.54+1.5 Mass Spectrometry
* Estimation by Fujisawa et al.34.
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