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Volatilization of 137Cs and 99Sr frem simulated high-level waste glass

Haruto NAKAMURA, Shizuo KIKKAWA, Mamoru SATO
Hiroshi KAMIZONO, Muneaki SENOO and Shingo TASHIRD

Department of Environmental Safety Research,
Tokai Research Establishment, JAERI

( Received July 13, 1984 )

Volatility of 137¢< and 905y from simulated high-level waste glass
was examined in a closed system. The sample containing 137¢s or 905y
was placed in a double-crucible, heated at a given temperature for 3
days and cooled to room temperature. Then the activity of 137¢5 or
90Sr of the crucible was measured.

Volatility of 137Cs at 800°C was measured to be about 2 x 1072
g/cm?day. The amount of the leakage of 137¢ from the inner crucible
to the outer crucible was very small.

Volatility of 137Cs at 400°C was about 1.6 x 10°® g/cmgday, which
was almost the same as that of 908r at 4009C. This may indicate that
fine particles adhering to the surface of the sample are the main
cause of air contamination when the temperature is less than 400°C.

Part of the 137Cs that was deposited on the surface of the outer
crucible (stainless steel) dissolved in water at room temperature,
which means that 137Cs deposited on a stainless steel surface may be

easily removed by a decontamination process.

Keywords; Volatilization, 137Cs, QOSr, High-level waste, Borosilicate
glass, Safety,High Temperature, Radioactive Waste Disposal

* TODEN Environmental Engineering Co, LTD
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Table 2 ERBACAZREOCERRUHEES
BE(C) 800
Y 400 600 Ng 1 No 2
@ 137CS QOSI_ 137CS 9081_ 13705 QOS[_ I3TCS QDSr
; D
izgﬁgil 6.3962 | 6.2453 | 5.2098 | 6.1234 | 5.9979| 6.0572 | 6.0352| 6.1315
RERD
;‘t%ﬁ?;m%é 5.52 538 535 [528 | 517 |52 5.20 | 5.29
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Table 3 ERBNERREH

HeiEECe) 800
400 600 o1 o7
F & 20mm ¢ X 5mmt
= & =& 3. l4cm®
= Ei- 1. 57 cm?
B2 F 2 4 24 g
o | K | e 25mCi (6 mCi g glass)
W -~ Cs—137 B USt—90 (Bl & i)
A RGN (LU 1 1 2
C(E DR R 1 1 2
= 8 B R (day) 3 3 3
Table 4 Cs—137 RISr—90 EREAEHR
HiRE 800
§: 400 500
Na. 1 No 2
HEOEREHE (cm®) 3.14 3.14 3.14 3.14
A 8B 3 HE(day) 3 3 3 3
B BMYCs 1.57% 107° 7.04%107° 2.27 x 1078 2.41 X 1077
(g/cm’day ) |*°Sr 1.29 x 107° 1.06 % 107° 512 x 1077 9.34 x 107
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Table 5
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B R Y oOIEH

(F72M%E g)

25 v b AMEIAE B DI PR AAE T B | AR AR it B
H.0 41 x 1077 7.3x 1077 21 x10°°® 4. 7Tx 10"
800°C — 1
HNO;+ HF .9 =107 0.1 x 10°7 1,2 x10"° LeEx10""
H,O 4 1x10°7 | 23 x10"¢ 7.4 % 10" 9.8 x 1077
800°C — 2
HNO; +HF 99 x 108 1.3 x 107 1.5 x 10 78 5.1 x 1077
H: O 0.4 x10"°7 0.7 x10°7 2.7 x 10 ¢ 4. 8x10°°
600°C ’
HNO;+HF 0 0 1.2 x107¢ 0
' H:O 0.9 X 10°7 0.9x 1077 39 x10"°° 38> 1077
400°C
HNOs +HF 23x 1077 0.3 1077 2.0 x 10" 0.3x10°°7
H 4 &8 I 2 O O® it 7
H.O 2.4 x10°° 3.4x 1078
Cs—1
HNO;+HF 1.9 x 108 0.9x 107
H,O 4,9 x 1077 6.0x107°
Cs—2
HNO; +HF 7.9 x 1077 0.1 x10°°7
_ H,0 4,2 % 1077 L3x1p7®
Sr—1
HNO, +HF L1 x10°¢® 0.5x 1077
H,0 .7 x 1077 L6x107°
St—2
HNO;+HF 3010 3 5x10°¢
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Table 6§ &Ba-OIFOEDHRE
(5248 g)
(A)ME B2 | (BAMEIZDIEM | (BOAMEIE 23A | BTk (B/(A)
800°C — 1 2 1%x107! 1.3x 1078 4.0 x 1078 6.2 x 10°°
600°C 6.6 x10* 1.0 x 1077 4.4 % 10 "¢ 1.5x107*
400°C 1.5 x107* 4,3%x10°"7 63 x 16°° 2.9 %103
Table 7 7Kic k2 FBEBERMHOD Y Cs OFHES

R4 e (%)

SUSAEIS 2 A il #A il

800°C— 1 32 53
600°C 35 61
400°C 20 62

B & W &2 i
Cs — 1 31
Cs — 2 7
Sr—1 15




