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Measurement of the Activity of Na,O in Na,0-SiO, Melts
by Chemical Equilibration Method
Fumitaka TSUKIHASHI and Nobuo SANO
Synopsis:

The activity of Na,O in the Na,0-SiO, system was measured at 1 100°C, 1 200°C and 1 300°C for com-
positions ranging from 33% to 60% of Na,O. Na,O-SiO, melts were equilibrated with molten lead—
sodium alloy to maintain the sodium chemical potential in a graphite crucible under one atmosphere of
carbon monoxide. The activity of Na,0 was found to vary from I x10-7 at 40% Na,O to 5x107° at
609 Na,O at 1200°C. The results agree well with those measured by the electrochemical method.

Since the activity coefficient of sodium in lead-sodium alloy at elevated temperatures which was neces-
sary for the calculation of the Na,O activity was not available in the literature, it was also measured by
equilibrating Na,O-SiO, and Na,0-2SiO, melts, thermodynamic properties of which are known, with
carbon-saturated iron and lead—sodium alloy. The activity coefficients of sodium in lead—sodium alloy
were found as 0.315 at 1 200°C and 0.582 at 1 300°C.

The activity of $iO, in the Na,0O-SiO, system was calculated from the activity of Na,O, using the

GieBs-DuHEM relationship.
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Fig. 1. Schematic systern for measurement of ac-
tivity coeflicient of sodium in lead.
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Table 1. Experimental conditions and results for the determination of activity coefficients of
sodium in lead-sodium melts and silicon in carbon-saturated iron-silicon melts.

Temp. Time P, . . .
. co S inFe-C gata. Nain Pb-Na
() Specimen (h) (aten) (w1%) (wt%) 7°Ne in Pb 7°81 10 Fo—C sata. X 10°
1300 Na,;O - Si0, 1 0.5 0.0208 0. 319 0. 582 2,50
Na,;0 - 28i0, 4 1.0 0.182 0.0341 (0.125) * (2,52) **
1200 Na,;0 - Si0; 2 0.1 0. 0136 0. 420 0. 315 1,67
Na;0 . 28i0, 8 0.5 0.0193 0, 0300 (0.102) * (1.35) »*
extrapolated from the results 0. 156
1100 at 1200C and 1300C (0.0813) *

( )* : extrapolated from HuLTGREN et al.®
() ** extrapolated from CHiPMAN cf al,®
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Fig. 2. Changes in silicon content in carbon-
saturated iron and sodium content in lead—
sodium alloy with time.
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Fig. 3. Relation between sodium content in lead-
sodium alloy and Na,O content in the Na,0O-SiO,
system.
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Fig. 4. Activity of Na,O for the Na,O-SiO,
system.
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Fig. 5. Comparison of present study with earlier
studies at 1200°C.
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Fig. 6. Comparison of present study with earlier
studies at the high Na,O content.
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Fig. 7. Temperature dependency of the activity
of Na,O in Na,O-SiO, melts.
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Table 2. Numerical constants in the equation to
express the temperature dependency of the ac-
tivity of Na,O.

Xnas0 A B

0. 40 (—1.46+0.02) x10* 3.03+0.06
0.45 (—1.18+0.03) x10¢ 1.79+0. 06
0. 50 (—0.98+0.03) x10* 1.03+0. 03
0.55 (—0.74+0.02) x10¢ 0.06+0,01
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