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Tritium Adsorption and Decontamination of Stainless Steel and
Copper by UV/0;/ Thermal Desorption
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Abstract: For studying the depth profiles of tritium of contaminated copper and 316L
stainless steel after adsorbing tritium and the methods to decontaminate the metals, the
specimens adsorbed tritium and then were etched by an acid mixture, decontaminated by
exposed to air, UV or ozone while heating or only by heating. The results show that at a
depth of <C1 um, the total concentration of tritium is particularly high, the proportion is
about 42% ; based on the thermal desorption and being exposed to O, , the cleaning method
has been observed to reduce the amount of absorbed tritium by a factor of 286 for the
stainless steel, while it is 150 for copper. All tritium could be released thermally at tempera-
tures 500 °C or above, while the type of carrier gas had impact on the decontamination at
moderate temperature. The results indicate that four adsorption states of tritium exit in the
contaminated stainless steel.
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Fig. 1 Schematic diagram of the experimental apparatus
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Fig. 2 Etching and loading results of tritium

in specimen after adsorption
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of a depth profile heated to 500 ‘C for 15 min
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256 BeAe o 5t e

5 36 &

80 ; BN #RF] 300 “C i, A5 4K A 1) 2575 A 7
Sy 70 R 15, ME 4 AT RUE B OR R TE
P @ AR LT I LGRS AE R R
45 rpE N SR T G B A 25T B AR
MR E (300 “C) 2 8 A SR AE AR i f
B (500 °CH AR IR (100 °C) R 3@ A S M 19 18
ARB . X A Torikai ' iy 45 F — 8. 78 i5 Y
FRA 250 S R s b R 2 T B bR — S G
P2 A2 R 25 B i e A s Nz —
2.3 XSEBRRRMES

XiF 2575 ROR B FLE N 5T 5 2 AN B
HSTUIR R OB 2 36 AT T 40 B s BLAR 5 1 R A R
(AN 55 0 B il 3% 1D A AT R ok 2 L R VR T R
THECER I HTO, SR IE it gds il i HT, 8
b O AR A B 2 S5 B A 1 HE DR O TE AN BB
BRE S o A W BOEAST  3E  R AE R%
SR IS W 2 R ek R TR ok 2 RS T R
R JE B HTO By a2 45 52 o815 5008 43 07 » 4 b7
ZEROR T 5. B 5 45 R R AEA W 45l
FEAESE 4 B W B2 4300 D HT O, 55 0% Bt
HT B e B HT 30 i HT, o HTO fiy 04
PR 58 X BEHH HTO W iy 45 4 B8 H 48 43 B
S P R HTE B 1 5 55 AR 38 BT DL A 3R By
XFUE R B B AT LB A O BFA 3 A4 HT
fif B W, HT O f fifp BT 06 5808 A 23 <0 B HL g
s o T LA 30 B o 6 e 1 i AT S A

e min ')

C(T)/(MBq *cm”
S

-20 0 2.0 4.0 6.0 8.0 l(l)OléOl;lOléOléO
t/min
@ — i A SHMr 7 £ 1) HTO(Desorption of HTO while
exposed to air) , Ol Az “Ufif #7% #£ 1 HT (Desorption
of HT while exposed to air) . B——38 A Oz fif 7 7= 4 1
HTO(Desorption of HTO while exposed to O3) . ¥——if A
O fi##7 7 42 1 HT (Desorption of HT while exposed to O3)
B5 R G R b v B A A 3
Fig. 5 Hot resolution spectra of tritium desorption

of stainless steel sheet
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