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Abstract

To establish a decontamination method for stainless steel type-316 (SS-316)
contaminated by tritium, desorption behavior of trititum caused by heating was
examined. When trititum was exposed to a temperature at 523 K for 3 hours, tritium
inventories in the SS-316 samples were in the range of 2 to 12 MBq. The tritium depth
profiles obtained from BIXS measurements showed that tritium diffused to a depth of
more than 70 pm. Decontamination tests on tritium were carried out at elevated
temperatures by purging with commercial argon, argon dried by a getter and argon
containing water vapor. The presence of water vapor in the argon atmosphere was
found to necessary for trittum decontamination from SS-316 samples. The result
suggested that an isotope exchange reaction with water vapor adsorbed on the surface
plays an important role in the decontamination of trittum. It was concluded that not
only tritium adsorbed on the surface but also that dissolved in the bulk can be removed

by heating.
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Fig. 1. SEM picture of SS-316 Stainless steel surface.
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Table 1 Chemical composition of SS-316

Element Fe Cr Ni Mo Mn
Content(wt%) 69.4 16.2 6.1 1.8 0.8
2.2
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Fig. 2. The schematic diagram of the apparatus
32% for exposure of SS-316 specimen to tritium.
QMS:quadropole mass spectrometer,
- 1G:ionization gauge, CM:capacitance manometer,
SIC:small ionization chamber, RP:rotary pump
23K K ’ ; ’
523 & TMP:turbo moleculer pump, SIP:sputter ion pump.
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Fig. 3. Experimental apparatus used for decontamination tests.
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Table 2 Mass absorption coefficients (U1 for K, and u2 for Kg in

Ny <03ppm O; <0.lppm CO
H,O 0.073Pa
as-received Ar asr-Ar
dry-Ar
wet-Ar) 3
HTO
CuO

(BIXS) '

GULOOSP

1 SS-316

pl

Ar
p2

50%-

cm?/g) of constitutes of SS-316 and argon.

Elements Fe Cr Ni Mo Fn Ar
ul 13939E-2.8304 9850E-2.7832 14700E-2.7236 6337E-2.5676 11298E-2.7992 3350E-2.7104
u2 98409E-2.7384 111571E-2.8703 114183E-2.7171 509549E-2.7595 124652E-2.8730 40519E-2.8169

76



$5-316 ()

3
3.1
BIXS
BIXS 573K 3
Fig. 4
11.6MBq
X X
3 Ar(Ka) Cr(Ko)
Fe(Ka) X Ar(Ko)
10 Cr(Ka) Fe(Ka) 8
10pm X 70um
Fig. 4 Fig. 5
Fig. 6 BIXS
BIXS
pm
5
Ar(Kor) o : Obsavation

=~
[}

— : Simulation

w
|

[\®)
|

Bremsstrahlung X-ray

Counting rate / counts min'! (AE)-!
T

Energy / keV

Fig. 4. Observed BIXS spectrum for SS-316 specimen loaded with tiritium of 11.6MBq
and the spectrum obtained by simulation.
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Fig. 5 Depth profile of tritium in SS-316 calculated
from Fig.4. Tritium inventory: 11.6MBq.
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Fig. 6 Depth profile of tritium in SS-316 measured
11.6MBq by acid etching. Tritium inventory: 10.1MBq.
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Fig. 7. Tritium removal curves for SS-316 in asr-Ar.
Cr(Ka) 0: 353K, A: 423K, 0: 473K, @: 523K, A: 573K.

78



SS-316

Fe(Ka)
X
573K 6
BIXS
BIXS
3.3

dry-Ar wet-Ar 3

<& 353K
573K

asr-Ar

wet-Ar

1,5,12,13,14,15)

asr-Ar
Fig. 9

O

AV A
O > M 573K
O A O

‘O VAR >

A B dry-Ar
asr-Ar wet-Ar

Counting rate / counts min'! (AE)!

)
T T T T T
4 - o .
@ Ar(Ko)

3 F J Fe(Ka) -

2

1 —

Q! ﬁ’!@mz" {

0 1 1

0.010 — . , . , —
)
0008 | ‘ Ar(KOL) -
-background
0.006
0.004
0.002
0.000
Energy / keV
Fig. 8. BIXS spectra before(a) and after heating
at 573K for 6hours(b).

Tritium inventory (a):11.6MBq, (b):230Bq.
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Fig. 9. Tritium removal curves for SS-316 in different
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Fig. 10. Dependence of tritium removal efficiency(a)
5 and the fraction of HTO(b) on the tritium inventory:

"t" is the time required for 80% decontamination.
O :dry argon, O:commercial argon, A:wet argon.
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