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Relationship between thermal conductivity and network structure of molten silicates
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The effect of addition of K20, Na20, CaF2 and Al1203 on thermal conductivity of mol
ten silicate was investigated by using the front heating-front detection laser flash method. The thermal c
onductivities of molten silicates showed insignificant temperature dependence in liquid region. The measur
ed thermal conductivity values decreases with increasing value of NBO/T(Non-bridging Oxygen ions/Tetrahedr
ally coordinated cation). The network structure of silicate melts was modeled in three dimensions to estim
ate the effect of decoupling behavior of silicate melts on thermal conduction through silicate network cha
ins.The effect of amount of non-bridging oxygen on thermal conductivity of the 3D model of silicate melts
was obtained.The obtained values of thermal conductivity gradually decreased with increasing NBO/T. This t
endency agrees with that for the measured thermal conductivity.
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shg  ALO; CaO Na O  SiO; NBO/T

Al 8.0 34.0 — 58.1 0.70

A2 13.1 31.5 - 55.4 0.45

A3 101 415 - 48.5 0.90

A4 160 390 - 45.1 0.60

AS 21.0 36.0 — 43.0 0.35

B1 — — 45.0 55.0 1.64

B2 - — 30.0 70.0 0.86

B3 70 - 279 651 0.53

cr - 9.1 136 773 0.59

C2 — 18.4 12.2 69.4 0.89

C3 — 16.7 25.0 58.3 1.43

C4 — 10.1 40.5 49.4 2.05

C5 — 23.1 34.6 42.3 2.73
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