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Thermal Properties of High-level Radioactive Waste Glass

Seichi Sato* and Hirotaka Furuya*

Radioactive waste management has been briefly reviewed. Then, thermal properties of
radioactive waste glass such as thermal conductivity, concentration redistribution under
temperature gradient, stored energy and its release properties, and thermal performance of
metamict state have been reviewed and discussed, including authors’ latest data.
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Fig. 1. Nuclear fuel cycle flow diagram
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Table 1. Typical composition of radioactive
waste glass (w/o)

Inert Fission products and actinides
Si0O, 432 RbO 015 TeO, 0.26
B,O, 14.1 Cs,0 102  RuO, 1.02
AlLO, 35 SrO 041 Rh,0O, 020
Li,O 30 BaO 068 PdO 048
Na,O 842 Y,0, 025 Pr,0O, 028
KO 2.0 La,0, 058 Sm,0, 008
Ca0 20 Ce,0, 114
ZnO 2.0 Nd,O, 25C actinides
Fe, 0, 741 210, 2.00
Cr,0, 049 MoO, 1.99
NiO 0.49 MnO, 0.29
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I/1,=exp(—2(2)+2) (3 1.2)
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Fig. 4. Cells for measurement of thermal conductivity. A} below glass
transition temperature; B) above the temperature.
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Fig. 5. Thermal conductivity of several simulated
waste glasses.
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Fig. 7. Integrated mean free path, T(T), of waste
glass (G-2) as a function of temperature.
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Fig. 9. Redistribution of sodium ion in waste glass
(G-2) during 10 days-annealing under tem-
perature gradient of 45 K/cm at 1120 K.
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Fig. 11. Redistribution of sodium ion calculated
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Fig. 14. Annealing behavior of stored energy.
O, stored energy at given tempera-
ture; 2\ , stored energy during DSC

run.

— 168 —

BoOA

s
pisEkT, 620K Ll s &, EUA K
DAL THAMICREAKRBHE L, B vF - 37T
L7ty FiglaTREs, OHloF—4m5, 370K
VIF CELIC B R B s —H BTN LB U 5 T &0
Hirb,

3.4 BHEICLZEHDOAS I o MEEBIHE

ARAIC iamiﬁ&ﬂi% U, Thx a8ty
ET D, 1EZE, WHAYvaryTiRdw/o, HBE
fEF XAETER 20 w/o DU, ThEATEABH S
NG OEEMIBHEERFRICH 20, a I X 55
MYBREBEOL LS Z10e, BLERLYROR 2N
%13 T 5 LTEESHIRAE LB E L BIC, AR
ICHBREOBIS A AT

A2y MREEXID, BANCI D, SEREVEIEL
FLUTREETH O, 20EiTE & bIC, —IC, B,
B L, XBEFE— 7 MBILRT 5, &7,
A &30 MEIKEZ o BEHOBEEMAEEICLIDORE
CRUBZEBHONT D,

12

- a3
2"\" 1.0 i o0 °_o, ° 4
Crbc—? ’ A OA 2 o
g A A O &
ox 08
w> 3, Gd-Titanate (°6°C/h

Z
S 06] \ '\, Principal Reflection 14700°C,1Week
&6 04 Cangf(SiOA)s(POA)OZ('6°C/h
e - &\ a(2MReflection 14700°C,1Week
o~ 02

0 \0\. A
0 1 2 3 4 5

ACCUMULATED DOSE

a-decays/cm3x10™®
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in crystallized waste glass.
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Fig. 16, Crystallinity curves as a function of
temperature for simulated waste glass.
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