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Thermal Conductivity of Inorganic Glasses
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After introducing the basic approach to thermal conductivity of glass, composition dependence of the thermal
conductivity of oxide and chalcogenide glasses are reviewed. In simple silicate glasses, increase of the non-bridging
oxygen is found to decrease the phonon mean free path and also the thermal conductivity. Substitution of silicon to
aluminum in silicate glass is found to increase the thermal conductivity, which should be due to the increase of
connectivity of glass network or decrease of non-bridging oxygen. In borate glasses, increase of the four-fold
coordinated boron is found to increase the thermal conductivity and borate anomaly or the maximum against alkali
content is found in alkali borate glasses. In borosilicate glasses, thermal conductivity is not so high compared with
aluminosilicate glasses. This should be due to the difference of the vibration frequency of Si-O and B-O bonds which
would cause the termination of the propagation of lattice vibration. In chalcogenide glasses, maximum of the thermal
diffusivity is shown when average coordination number is 2.6.
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Fig.1 Structure of Na,0O-CaO-SiO, glass. Small closed circle:
0%, small open circle: Si*", large circle: Na* and Ca*".

RO LS AT AL SI0, RSy & L, Si-0 DA
EOMBEMEENEARL D120, FABEY T 2 LIFEN
D, TOWETIE, ¥TZART2M/D Si LLFHEESLTW
%5 0 LGRS, 1fE0 Si & LaaHEeE LT 0
ZIHIEBERFE L\ D, BEMIT T A3 A BtE A 7 A D
1E2MT, B,0O3 2 FHi4r & L B-O OIEHEFESNIA L 72 B8
DRI T T AR, P,0s R GeO, Xy ETHH T AL
bHD, ZDOIBLRUEBET T AhORTEIL, FHYIC
O M 3 A= ZENIAE & O 23 4 5D\ 7= PUELALAE &
EHoh L0, FOFEELIIS T AMRIIKTET 5, 728,
D H HTHUENALR 731 BO, WEARAE L L TAICHE
L, BWHEOEOELICT A A F L ERNFEELT
W5, F SRR ICIE, B LTV D O ST CLEE
BEEOLDE, FEEHmELZSLLOLNFET L, &5
W2, EHEGHEOMB ZEDm % 2 L EETe T T A
HLHY, EFHEHREICRAS AL TWS, =&z
i, B e & CHIRADH B340 Ly 7 AH T A

Netsu Sokutei 39 (3) 2012

SiO, & B,0; M AEE DR & T DR T T AR T A
DL SO DEIENLZWEEICE L, RUA Y7 A BB
TATH BO; DEIEGRL N DILEHHOBESCE &
DEODEEAT T AL LT, 12&21E 1 BOEHEFICH
20 FEELL LSRR AME N T WD, £7- Si0, & AlLO; D
FaEte T VI J A BRI T T A IHEWE & IRV B IR
EVELTHIETL I POX =T TN EEEDTZD
WfEbhb, £, KT 1 A7 LA OEMRITIE, SiO,,

B,0;3, AlL,O; DT XTEELT VI JHRUTATRET T A
PMMEDLNTND, LLETHR~ZSi, B, Al OFH Y ORIAL
& A AR Fig2 1ORd, 209 LIEEN T LI =

LIBT3 L FEES, BAHEOTZDOBA 4 %
FEsTWND,

(a)

(d)

Fig.2 Structural units in oxide glass. Large open circle

indicates oxygen, and gray solid line indicates covalent bond.

(a) 4-fold coordinated silicon free from non-bridging oxygen.

(b) 4-fold coordinated silicon with one negatively charged
non-bridging oxygen.

(c) 4-fold coordinated aluminum free from non-bridging
oxygen with an unlocalized negative charge.

(d) 3-fold coordinated boron free from non-bridging oxygen.

(e) 4-fold coordinated boron free from non-bridging oxygen
with an unlocalized negative charge.

(f) 3-fold coordinated boron with one negatively charged
non-bridging oxygen.
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Fig.3 Thermal conductivity of glass and crystal with their
composition of SiO,.
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Fig.4 Thermal conductivity of xNa,O+(100-x)SiO; glasses.”
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