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Leachability of a Simulated High-Level Waste Glass

Product at High Temperatures
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Shingo Tashiro, Kunio ARAKI and Hiroshil AMANO

Division of Environmental Safety Research, Tokali Research
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Leachability of a simulated high-level waste (HLW) glass
product was tested at 100° - 280°C (64 atmj in a water/vapor
system, using a High Pressre Soxhlet Type Leachability Testing
Device (HIPSOL).

Leaching behavior of simulated HLW procucts was changed
at around 220°C. Below this temperature, leaching behaviors
were dominated mainly by a diffusion and a dissolution
mechanism simultaneously. The dissolution of silica network
was caused by selective leachings of Na,B and Mo.

Above that temperature, crystallizations of a alumino-silicate
and gel formations of calcium-silicate took place at the
surface of glasses propagated into the inner parts to increase
leachable surfaces. These facts complicated the leaching

behavior of simulated HLW products at more than 220°C.

Keywords; Leachability, High Temperature,
Borosilicate Glass Products,

Simulated High-level Waste, Safety Evaluation
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Table 1 Compositions of the bace glass J—10) and
the waste (JW-—B)

Glass composition {%) Waste (JW-B) composition
@)
5102 38.28%* Rb20 0.09
5203 13.02 SrQ 0.25
ATZO3 3.53* ZPO2 1.24
NaZO 18.87 MOO3 1.31
Mg 21.49*% _ Mn02 0.19
cad 6.60 | Fe,l, 0.44
TiO2 0.06* CoD 0.09
P205 1.08* NiQ 0.25
MnQ 0.05* AgZO 0.02
F8203 1.88* Cdo 0.02
K,0 1.14* Te0, ' g.17
CSEO 0.74
Waste 14.00 820 947
Total 100.00 RE203 3.53
* from natural Zeolite NaZO 2.40
PZOS 0.24
F8203 2.0%
CFZO 0.29
Elements analyzed . 3
. NiQ 0.25
Si,B,Al,Na,(Fe)
Sr,Mo,Cs,Fe Total 14.00
Table 2 Values of o in the formula.Q =10, t",
calculated from plots of Fig. 2,
Q ; quantity leached
t ; time
C ; constant
Element slope at 100 C slope at 220 °C
Na 081 089
B 074 080
Mo 0.73 0.85
(weight loss) 079 081
Ca 066 042
Cs 052 0.47
Sr 058 —
Si 0.60 060
Al 112 030
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Fig.3 Scanning electron micrographs of the glasses

leached at 2 2 0°7C



Fractional reiease

JAERI-M 9387

1 n U = —T 1 I B
- . ' Leached for 2h -
- @ -
- v -
- O -
A i
107 7
N 2 ]
- { —
- 0 \\\-.\ -
. \\\. :
B ™. -
,\\
s g
~ -
-k N
107 m Mo _
- VB M .
- o A A
L ® Na _
- ¥ weight lcss a -
O Cs -
A Al
A 8i '
X 8r
J Ca .
A
1073 ] 1 I | i..
18 2.0 22 24 26 2.8

Fig .4 fractional release vs. reciprocal

10‘1/T (K™%

at the fixed leach time of 2h

—11 -

temperature



G

JAERI-M 9387

Fig b Optical micrographs of the specimens before and after leach tests

() before leaching. ®) leached at 1 0 0°C for 8h, () at 15007 for
8h, @ at 220°7C for 8h, & at 280°C for 8h, (f) near the glass
leached at 2 8 0°C -
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‘ Fig.6 SEM image and XMA images of the glass leached at 22 0°C for 1 6h




