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Safety Evaluation of Encapsulated Vitrified Products (I},
Thermal Conductivity of Encapsulated Borosilicate Glass

with Simulated High-Level Waste
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The steady state heat flow method was studied to establish
a thermal conductivity measuring method for vitrified HLW in a
éanister. Thermal conductivity of encapsulated borosilicate

glass with simulated HLW was measured between 350 and 750°C with

different contents up to 25 wt%. The thermal conductivity
increased abruptly near 700°C, The thermal conductivity had
a maximum for about 6 wt% of the waste content. Above 600°C,

the thermal conductivity decreased for waste contents béyond 10
wtg. Below 500°C, the thermal conductivity increased for waste
contents beyond 10 wt%. Assuming the central and the surface
temperature of HLW glass product to be 500 and 350°C respective-

ly, the surface area per gramme waste calcuiated is smaller as

the concentration, The leachability must be high at very high

concentration of the waste, so that there will be an optimal
concentration for the safety. From the leachability, the ther-

mal conductivity in overall safety evaluation was examined.

Keywords; Steady-State Heat Flow Method, High-Level Waste,
Thermal Conductivity, Leachability, Safety Evaluation, Vitrified

Product, Encapsulated Borcsilicate Glass.
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Table 2 Recipe of simulated HLW

_ , Weight percent
ConStituents Conc?gfz?tlon of constituents
(w/o0)

K,0 1.427 4,81
510 1.307 4.41
Bal 1.521 5.13
Fe,03 4,972 16.76
Ca0 3.657 12,33
710, 3,588 12.09
MoO3 5.191 17.50

MnO» 0.758 2.56
Co0 0.315 1.06
NiD 0.664 2.24
TeO. . 0.568 1.91
Cro03 0.920 3.10
Na,0 4.780 16,11
Total 29.668 | Tatal . 100.01

Table 3 Recipe of glass matrix

Weight percent

Constituents of constituents
(w/o)
Zeolite * 57.88
Na»0 20.36
B,05 15.25
Ca0 6.50
Total 99.99

* after ignition treatment
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PR thermocouple
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e 44, 67—

-
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Fig.2 Canister filled with simulated
HLW glass product
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Fig,3 Temperature distribution cf surface of sheath heater at
laying quietly in a room at 12°C
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Fig.4 Electric furnace for keeping canister
surface temperature constant
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X-ray source

1) Taking X-ray radiograph of Sample in revolving every 30°

2) Measuring the distance from Sheath heater to thermocouples
from X-ray radiograph

3) Deciding the position of Sheath heater and thermocouples

after drawing a figure

Fig.5 Method of deciding the position of Sheath heater and thermocouples



JAERI — M 8573

aanjexadwal pue 1onpoid sSsSeI8 MIH PoIBTHULS
JO A3TATIONPUOD TBWIBYF 3yl ud3mlaq dTysuorlersy

(D) eanieiavdua]
008 0oL 009 008 0oy 0ot
f 1 i [ i T
i o r
© ¢
i oo ¢
o YV o
<
- 0 O
v
@)
6
L *Te-13°
v [ TPPUOR “d°r Y4 <
st ¢
A n
s 9 v
0 O

§ i

(o/m) sepIX0o MTH POIBTNWTS JO JUI3UC)H

} | L !

£"8Td

8°0

0"t

%1

9°1

81

A

(D,10/M) AITATIONPUOD TBUWIIYTL

Jonpoad sseld 9yl Ul SOPFXe MTH
peIeTnUTS JO ju8luod =yl pue jonpoad ssetd MTH
peodeTnuis jo A3Tsuap 2y1 usaemieq drysuoTielsy o-81g

(o/m) sOPIXO MTH PSIBRINWIS 10 3U23U0)

0t ST 0¢ o1 0T G 0
T ] I T T 062z
- 4 566°¢
J.T %2
sanjeaoduay, mv
B . 09°¢ o _
® =
=
2 _
.
t
<
- 1697 &
- ~
[£]
]
Ny
- 10L7¢
- 1¢L°¢
| | i | 08'27




'Thermal conductivity (W/m°C)

JAERT — M 8573

2.0 ' _ ' Temperature (°C)
O 750
A 700
1.8} O 650 7
0- 600
1.6 '“
A .
l’ 4 —\\ O\ |
D“'--.
| 0\
1.0 :
0 10 20 30

Content of simulated HLW oxides (w/o)

Fig.8 Relationship between the thermal conductivity of simulated
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Fig.9 Relationship between the thermal conductivity of simulated

HLW glass product and the content of simulated HLW oxides
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(cm?/g-HLW oxides)

Area per gramme of HIW oxides
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Fig.12
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Content of HLW oxides (w/o)

Relationship between the afea of HLW glass product
with maximum permissible radius per gramme of HLW
oxides and the content of HLW oxides
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