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Results of Seventeen Years Leaching Tests of

Simulated High Level Waste-phosphate Glass
*
Teruo KIKUCHI and Kazumi IWAMOTO

Department of Hot Laboratories
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received August 27, 1992)

Phosphate glass containing 35 wt% simulated high level waste was
prepared in 1966, This phosphate glass was crashed into 45 to 65 mesh
in a agate motar and crashed specimens were rinsed in carbon
tetrachloride and ether three times each. The granular specimens held
in the silver mesh baskets were leached in distilled water, tap water
and sea water at room temperature from Mar. .1966 to Mar. 1983.
Average leach rate of cesium and phosphorus in 17 years are n10” 8

2

g/cm® day.

Keywords: High Level Radicactive Waste, Simulated Liquid Waste,

Vitrification, Phosphate Glass, Leachates
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Table 1 Purex 1WW simulated waste

PN E ¥ X 18 I8t 22 W KB X
R LR (g/¢)
Na Na, S04 95.88 {.35 31.04
Fe Fe(NOs)s '+ 134.00 0.55 30.94
Al Al (NO3)y 45.37 0.21 5.75
Cr Cr(NO;z); 5.31 0.022 .16
Ni Ni {NOs), 2.41 0.013 0.77
HNO; | 65%HNO; Z 66 -
Ru RuCls 035 |169x10° 0.17
Cs Cs Cf 0.47 |281x10° 0.35
Sr Sr (NO3), 0.37 1.76x10° 0.15
Ce | Ce(SOd, | 094 |282x10° | 0.39
Table 2 Composition of phosphate glass
fonstituent Weight fraction
Na 20 0.15
Fe,0, 0. 15
AMa0Osg 0.04
Cro0s 5.8 x 107°
W. 0. NiD 3.4 x 1077 0.20
RU,0s 7.3 x 107
Cs20 1.4 % 107
S0 6.3 x 107F
Cely 1.7 x 1077
P05 0.65
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Table 4
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Leaching rate of phosphate glass in stagnant water at 80°C for 4 days

Leaching rate {g/cm? day)

water
Cs P
-5 -6
Sea water (1.340.1)% 10° | (6.5+0.5)x 10
Tap water (1.240.1)x 1072 | (6.0+0.5)x 10°°

Distilled water

(6.040.6)x 10 | (7.520.6)x 10 °

Table 5 Cesium to phosphorus ratio in leaching solution

Leaching solution

Cs to P ratio in leaching solution

Sea water 36 x 10°
Tap water 4.3 x 107
Distilled water 35 x 107°

Cs to P ratio in phosphate glass= 4.6 x 0°
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Fig. 2 Leaching test apparatus
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0.01 mm

Fig. 3 Surface of Purex waste phosphate glass leached with
distilled water for 17 years at room temperature

0.01 mm

Fig. 4 Surface of Purex waste phosphate glass leached with
sea water for 17 years at room temperature
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0.03 mm

Fig. 5 Surface of Purex waste phosphate glass, leached with
tap water for 17 years at room temperature



