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Tritium Distributing in Stainless Steel Determined by Chemical Etching

XIONG Yi-fu, LUO De-li, CHEN Chang-an, CHEN Shi-xun, JING Wen-yong
National Key Laboratory for Surface Physics and Chemistry, P. O. Box 718(35), Mianyang 621907, China

Abstract: The depth distribution of tritium in stainless steel was measured by chemical etching.
The results show that the method can more quantitatively evaluate the tritium distributing in
stainless steel. The maximum amount of tritium which distributed in crystal lattice of stainless
steel is limitted by its solubility at room temperature. The other form of tritium in stainless
steel is gaseous tritium that are trapped by defects, impurities, fractures, etc. within it. The
gaseous tritium is several times more than the solid-dissolved tritium.

Key words: chemical etch; tritium; stainless steel; distributing

. ° 9EHS (1 20
. 80 . .
. , . ;1987  ,Kaint¥
o ( ; ,
800 K ),
, , , DIFFUSE, TMAP, PERI, PIDAT,
, TRIT, TCCC &7, .
, o ; N , Hirabayashi
20 80 .
o N 2
:2008-07-03; :2009-01-05
(A1520070076)

(1970—)

’ ’ ’



141

[s]

N

Hirabayashi

316L
-

7]

A
l(Hydrogen)

Ui B ] %
(Flow -controller)

|

A (Etc

h %) 87 3%

h reactor)

(Gaseous tritium)

AL E AL
(Catalytic-oxidate
column)
(Liquid tritium)

—

AL, MR
(Neutrality and
dilution)

Hik

WA T R AR

(Glycol buffer)

VAR -3 ik (Dilution)(

Liquid scintillation

’ counter)

5
1 (Calculate and analyse)

1.1 1
Fig.1 Experiment flow chart
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Table 1 Measured results of the tritium distributing in sample
(Etch) C(T),/(Bgqe+ L™ w(Ts s
t/h
d/pm (Volume of (Solid-dissolved (Gaseous (Total
(Etch solution) (GlycoD
sample) /cm? tritium) tritium) tritium)
2 5.533 0. 000 863 132 3.90X10° 2.75X108 1.565X10°8 1.104 X107 1.260X10°7
1.5 11.066 0.000 863 132 1.90X10° 3.35X10° 7.627X10° 1.345X10°7 1.421 X107
2 17.389 0.000 986 436 1.70X10° 1.35X107 5.971X107° 4.742X1077 4,784 X107
2 22.132 0.000 739 827 2.10X10° 6.80X 108 9.834X10"? 3.184 X107 3.283X10°7
2 28.455 0. 000 986 436 2.45X10° 6.20X108 8.605X10"? 2.178 X107 2.264X10°7
2 33.988 0.000 863 132 2.95X10° 2.45X107 1.184 X108 9.834 X107 9.953 X107
2 38.730 0. 000 739 827 2.15X10° 5.05X107 1.007 X108 2.365X10°6 2.375X107°6
2 98. 802 0.000 369 914 6.50X10° 1.55X 108 6.088X10°8 1.452X10°° 1.458X10°
2 101.173 0.000 369 914 3.55X10° 1.85X 108 3.325X10°8 1.733X10°° 1.736X10°°
2 110. 658 0.001 479 655 3.55X10° 3.90X 107 8.312X10°° 9.132X10°7 9.215X10°7
2 614.942 0.002 096 178 1.40X10° 2.85X107 2.314 X107 4.711X10°7 4.734X10°7
2 689. 241 0.001 109 741 1.35X107 8.00X107 4.215X10°7 2.498x10°6 2.919Xx10°6
2 696. 355 0.001 109 741 6.60X10° 3.40X107 2.061x10°7 1.061X10°6 1.268X10°6
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Fig. 2 Concentration distributing of solid-dissolved tritium(a) and gaseous tritium(b) in sample
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