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Kinetics of the Dissolution of Silica Cyvlinder into Sodium Silicate Melt. By
Mineo KOSAKA, Yutaka SHIRAISHI, and Tunezd SAITO

It is very important for a practical purpose to elucidate the kinetics of the heterogeneous reactions
which accompany the changes in physical properties of melt, such as viscosity, with the change in
composition of melt, e.g., lime slaging and FeO reduction in silicate melt. To contribute to an analysis
of such processes, the dissolution of silica cylinder into the sodium silicate melts has been measured
at temperatures between 1,100° and 1,300°C under a static or a rotating condition of the cylinder.
It has been observed that the decrease of radius of the cylinder is proportional to the square root of
the immersion time under a static condition, and under a rotating condition it is proportional to the
immersion time. On the assumption of Stokes-Einstein relationship, non-dimensional treatment of the
experimental results reveals that the dissolution process is governed by the diffusion process through
the melt. From this treatment interdiffusion coefficients are estimated as follows:

D=7.5 x10""cm?*/sec, @np=11.¢ kcal/mol
at 1,350°C in Na.O—60 wt9%Si0O.,
D=2.0 x107"cm?/sec, @p=14.g kcal/mol
at 1,350°C in Na.:O—70 wt9%SiO.,
(Received Sept. 5,1968)
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17) S. Kumar

AEEAER D OPRENC LS NS £ E 2T X<,
BT Na,0-60%
Na-0-70% SiO @hfRic i3\ Tix 1.5~3.5x 1077 cm?/sec,

: Phys. Chem. Glass, 4 (1963), 106.
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A0 50% SiO: (1100—1300°C)
O 60% SiO: (1100—1400°C)
O 70% SiO: (1100—1400°C)
1 : Jp=0.151(Re) 033

JEBRES UL 6
SiO, itk Tz 5--10 x 10-7



