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(The actxvxty of silicon in molten iron)
Koji Sanbongi. Dr. Eng. and Masayasu Ohtarii
-’ . Synopsis: '
N Constructing the followmg electrode concentration cell, authors measured electromotive force
corresponding to the change of silicon content in iron by a potentiometer.
Fe-Si | silicate slag | pure Si : -

The temperature range of the experiment was 1, 5‘)0~1 530°C and for measurement of the
temperature a Pt-Pt-Rh thermocouple was used. As preliminary experiments, the reversibility
and -tharmoelectromotive force were investigated.

The theoretical relatlon between electromotive forcz E and the activity of silicon a@s; was as
follows: - . .

E= R.T/nFln a’s;/ass—RT /nFln Algp@lgy reereeneeeeens e reeereectisearirenennes 1
where a's;:  the aptivity of pure silicon
alg;: the activity of silicon ion in the molten slag.
L Because pure silicon was selected as a standard state, then the following equation was obtained

from eqn, €1) ‘ ,
__O OOO"T/n log TR RCRTTTTRE (2>
n was apprommately determined as n<=4 by calculation from the authorg’ data.
_ The activity of silicon was obtained by substituting the values E, » and T to equn. CZ2D.
Being judged from this result, Fe-Si binary solution was recognized to be a semi-regular solution
and -obeyed to Henry’s law up-to about NSi_O 10
N Furthermore, the free energy change 4G%,m, of the following reaction at 1, 520°C was calculated
from the author’s data. _
81:(11(1111(1) Si (111 Fe) eteeeiieeeeeetaneirtatonteasassrennsanane (3>
4G%,,.; represented the free energy of solution of silicon at unit activity on a scale in which the
activity was equal to percentage at infinite dilution. To convert this.to activity on a mole fraction’
scale in which the activity of pure liquid silicon was unity, the following eqn. (4) was required
4G e = 105 (dil.soln.) p0s;(pure) = RT In ag;(dil.soln.)/as;(pure) -:--ee-- (4D
From the relation between log (@s;/Ns;=7s:) and square of the mole fraction of iron N2p.,
activity coefficient 7%; which represented ys; at Np,=0 was obtained as 0-013; #nd the mole frac-
tion of silicon in dilute solutions was 0-0199 times its weight percentage. From these two values,
the ratio of the activities of silicon on the two scales was obtained as 0-00026. '
Substituting this value to eqn. (4D, authors obtained th2 following value:
4G ,750= —29, 500 cal.
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9 43-21 | 0-60 0-39 1460 Fe-Si “itiAW»: regular solution &L (51
10 47-09 | 0-63 0-45 1470 oy A b Lz
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