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Activity of Silicon in Liquid Iron

Synopsis:

Akio KUBO and Hireshi SAKAO

The activity of silicon in liquid iron has been studied at 1560°C by mean of the equilibrium,

SiO(g) +Ha(g) =[Si] +H,O(g).

At concentrations up to Ng;=0'07 in Fe-Si System, the slope d In ygi/dNg; has a constant value of

e Sb=12.

By use of free energy of formation of silica determined by Bowles et al. at high temperature, the
activity coefficient yg, at infinite dilution of silicon has been derived, and yg; is 8°7x10-4.
At concentrations up t0 Ny=0-05 in Fe-Si-V System, interaction parameter 5%’ has a value of 5'3.
(Received 15 Dec. 1967)
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Fig. 1. Experimental apparatus.
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Fig. 2. Reaction furnance.
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Fig. 3. Relation between [2,Si] and H, flow rate;
the tails to the points indicate the changes
of the silicon concentrations during each

experiment.

Table 1. Experimental results in Fe-Si system.
Heat N

Py Ng; K'=-8L | InK!'
No. 2 * Py,
H-32 0-175 0-0699 0-399 —0°9189
H-33 0-107 0-0542 0507 —0-6794
H-34 0-097 0-0510 0-526 —0°6425
H-35 0-073 0-0464 0-636 —0-4525
H-36 0-040 0-0271 0678 —0-3887
H-37 0-070 0-0445 0636 —0-4525
H-38 0-035 0-0249 0711 —0-3411
H-39 0-062 0-0400 0°645 —0-4385
H-57 0:050 0-0317 0-634 —0-4558
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Fig. 5. Activity coefficient of silicon in liquid
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Fig. 6. Relation between Ny and log Ng; with
equal silicon activity.

Table 3. Composition of equal silicon activity at 1560°C.
Heat No. Atom Fraction | (3111 NSi) 1 (9M)
1 2 3 d Ny %1! d Nv /Ns;
ns | Y | e | SHR B s | e
H-34 si 00510 0-0467 0-0447 —3:06 493
M Sows | UM SHB L w1 s
H-49 S 5-0380 0-0358 — =343 499
H-57 S 00317 i 00391 — 5 ~355 | 4-90
n ,
H-60 st 0-0397 0-0368 0-0351 —+'15 584

— 58



wHgh o Si OFEE 319

Y a2 64
©9) IR 15) 40)
20 - | s
- C fe) 5)
| , I o 9)
| 14)0T26) l 8)
125) ? 7
036)
10 | I 6) 3
027) T 4
I Q28) 35
- /19) | 29 ©35]
20)24)TT30 .
FEs-21)
22} (o]
23) N 3396))\3??) 1)
- O _r | T T T I)OO'O 8{
5 4
w -H | Ne A PS Ar 41) Z_Z)
| He g3 1 |
[ 33 M’ Co cU
i T24) Cr Fe Ni
-|O b 0
t 034)
-20 11 R R SR SO I 1 ) ! { L
10 20 30

Atomic number

Fig. 7. Relation between interaction parameter

¢ % and atomic number.
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