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Solubility and dissolving mechanism of SiO; in
KCI-NaCl-NaF molten salt
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Abstract: The influence of temperature and component to solubility of SiO, in KCI-NaCl-NaF molten salt was
researched by isothermal saturation method. The dissolving mechanism of SiO, was confirmed by X-ray diffraction to
quench sample of molten salt and thermodynamic analysis to the system. The results show that dissolving mechanism of

Si0, is 6NaF ;+3Si0,s=Na,SiF1,+2Na,Si05.), the solubility of SiO, increases with the increase of temperature and

of NaF content and appears linearity relation to NaF content at X(KCI):x(NaCl)=1.
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Fig.1 Schematic diagram of experimental apparatus: 1—
Apparatus for temperature control; 2 — Apparatus for
determination temperature; 3—Thermocouple for temperature
control; 4—Thermocouple for determination temperature; 5—
Ar entry hole; 6—Ar exit; 7—Stainless steel crucible; 8—

Graphite crucible; 9—Molten salt; 10—Resistance stove
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Fig.2 Relation between dissolving amount of SiO, and time
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Fig.3 Influence of temperature on solubility of SiO,

o s o
+ =) o0
T T T

SiO, solubility/%

=
(]
T

U L 1 L L L
0.1 0.2 0.3 0.4 0.5 0.6 0.7

x(NaF)
Bl 4 NaF & iihf SiO, wfif I 1)
Fig.4 Influence of NaF content on solubility of SiO,
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Fig.5 XRD pattern of sample
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Table 1 Chemical reaction and AG® in system

Reaction
No.

1 6NaF+3Si0,—Na,SiF+2Na,SiO5 130 044—-133.05T

Chemical reaction AG%9 /(J-mol ")

2 4NaF+3810,==S8iF44)t2Na,Si03 291 546—157.19T
3 4NaCl+38i0,==SiCly,+2Na,SiO3 680 309-161.07T
4 2NaF+28i0,==Si0OF,)+Na,Si0; 421 681-166.37T

5 4K CI+3Si0,=SiCly i+ 2K,Si0; 248 213+439.36T

NaF+3NaCl+38i0,—
6 563 715—48.98T
SiC13F(g)+2NaZSiO3
3NaF+NaCl+3SiO,=—
7 . . 367 443-45.12T
SIC1F3(g)+2NazsIO3
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Fig.6 Relations between AG® and temperature
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Fig.7 Influences of NaF content on AG
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