BUKSE L ) 79 2RI 5 — R8RS 8 1 41-50, 1988,
R X
&R, 7 Iy 7 ARUVERMEICT 5
MY F T AORE (1)
— AT YVARNT S MY F U LAORERIE —

mol B R-H K B —-F H 58
= = Be® 4 EH |

BILRENY F VLR Y —
*EIIRERHEERUTRRERRE
T930 FilUAE3190

Adsorption of Tritium on Metals, Ceramics
and Organic materials (II)

—— Adsorption Inhibition of Tritium for Stainless Steel —

Masao MATSUYAMA, Yuuichi ARAKI*
Kan ASHIDA, Hitoshi MIYAKE and Kuniaki WATANABE

Tritium Research Center, *Radio-Isotope Labs., Toyama University
Gofuku 3190, Toyoma 930, Japan
(Received December 24, 1988)

Abstract

Tritium contamination of materials used for tritium handling systems becomes a
serious problem because an increasing amount of tritium is used for the research and
development of thermonuclear fusion reactors. As a first step to develop materials free
from tritium contamination, we studied the adsorption and desorption of tritium on Nij,
Fe, and various stainless steels.

The stainless steels used were SS—304 and SS—304/BN doped with Ce. The
measurements were also carried out for passivated ones: namely, SS—304 passivated
with electrochemical method (SS—304/P) and SS—304/BN annealed in vacuum at
800°C for 3 hr (SS—304/BN(H)). In addition, BN discs prepared by chemical vapor

deposition were also used for comparison with SS—304/BN (H).
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The amout of tritium adsorption and that of subsequent tritium desorption with
heating considerably varied with samples. The order of the amount was

Ni> > (Fe, S§—304, SS—304/BN) > > (85—-304/P, SS—304/BN (H), BN).
The amount of adsorption on Ni was about 100 times greater than that on Fe, SS—304
and S5—304/BN. The amount of adsorption on SS—304 was about 100 times greater
than that on SS—304/P, SS—304/BN(H) and BN. Those results indicate that the
adsorption of tritium is dependent to a considarable on the Ni content in the sub—
surface layers of samples. This is supported by the surface analysis with X —ray
photoelectron spectroscopy. It is noticeable that little tritium was adsorbed on SS—
304/P and SS—304/BN (H). It was concluded that the stainless steels with surface
passivation layers such as SS—304/P and SS5—304/BN (H) are excellent as construc-
tion materials to minimize the tritium inventory and tritium contamination in the

handling systems as well as thermonuclear fusion devices.
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Fig. 1. Schematic diagram of the experimental apparatus; VS:Vacuum System, SA:Sample, IG:
Ionization Gauge, TRS:Tritium Removal System, GE-1 and GE-2:Getter, M:Mercury
Manometer, IC:Ionization Chamber, F-1 and F-2: Flow meter, CP:Circulation Pump,
GFC:Gas Flow Counter, TPD:Temperature Programmed Desorption Furnace, PC-1 and
PC-2:Proportional Counter.
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NOBFEIEBH RN T 2 REBOEFHEEEZ T T, P FVAOREENRL S
72D ENIT, &b D Rd o7 DESS-304/BN (H) TH - 72, Sinfelt 5% iZNilZ kE £ Fi&
T13.3kPa X ¥ CHREBETAKRORERZ 2 HE L 72#E, 1.33X 10%atoms/cr* TH -

120 (x102) Table 1. The amount of adsorption of tritium
. T I I ! ! on each sample at room tempera-
,.J 0.0k _ ture.
é Sample Amount of Adsorption{dpm)
>8.0— - Ni (5~6)x10°
c L
A R Fe (2~4)X10°
L60r : eett -
P o R SS—304 (3~5)X10°
S ol IR PP R SS—304,/NP (2~9) X102
§ : SS—304,/P* (4~9)x10
3201 . SS—304,/BN (1~9)X10°
0 I ] J 1 L SS—304, BN(H)** (3~6)x10"
0 5 10 15 20 25 30 BN (5~9)x10
T i1 me ({min)

. ) .. *Passivated with electrochemical treatment.
Fig. 2. Desorption of tritium at room tempera- +wPassivated with vacuum annealing at

ture immediately after exposure. 800°C for 3hr.

------------ : §S-304/BN, xxxxxx : SS-
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T, PIFOLORENIHI SN D EEZ 5D, %72, Hirabayasis'” 13, SS-316
1213.3kPad b U F 7 A4 A (AR THEICHER) 2B T 1.EMEA S ¥/, FEH
BETREEZEFANLHER, P FVLAORERIES L Z 1 X10"molecules/ar’ & 7% 5 7z
TERBEL TS, ZOMIZAEBRDSS-304i1c0td 2 RE R DKI5006E, BilkE (Table
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Fig. 3. Desorption spectrum of tritium Fig. 4. Desorption spectrum of tritium
for Ni for Fe.

FiuEbr7R)TEbLID ZEBH SN TwAEY, - T, REBRTHEM L 72SS-304/BN
(H) TREEHNKE LB L7203, SS-304/BNREICABNSER LI eickbLE
26N, 2O LRCVDEBIZE > TEIEESNZBNIZNT S b U F 7 A0BEEHSS
-304/BN(H) L BIZRIUThH o722 th o bXFEN 248, SS-304/BNH)RETDA
-BNOAEREHLD 27212, ZORMREDOV —F =7 7 VI AEERL 72, CVDE
TRUEES N BNRETIZ, 1366cm Z B ®— FICHFETBH A E LY -7 1 K8
Flshtzss, SS-304/BN(H) TR, ZOE—rp&{Billahd, rr-BNOERPEZT
Ziziznk oo, L L, Fujitas®id, SS-304/BN & & Uk Htx HZehT800°C 1
BRBVLEE L, SOBEOEEEBTEMBR VA —Y s BFMHEETRESML R,
FEZ30/E (~10nm) R OBNBAERT 2 2 L 2HEL T3, AER TR EUEORR
£ SESRIL B Lt £ 2 BNOBRICZA S BELIE BV LT 5 &, AFEOKR
o<y aHETH LU TBNBOEANE T E 720 TH D, FARREIZABNIERL
TW3HDrEZOND, ZDE S CBREOBNRER L 2T T, P FVLORE
B% 1/100ATERTE2 I, Y
F 7 LR CEBAME E L TEEIET

Table 2. The amount of desorption of tritium
from each sample.

%o Sample Amount of Adsorption(dpm)
Fig. 3% & Fig. 1013 & 38 0 F IR MR8 2 Ni ( ~1)x10
7 b VO—FITH S, 7z Table 213 FiE Fe (2 ~3)x10°
BRBER ~ 27 b SEFE SN HEEE 2 R SS—304 (5~8)x10*
To MU FYLOBBERZ, REZEOHE SS—304, NP (3~9)x10*
HRLFAKOERERL, NiBbEr - SS—304 P (2~6)x10°
720 Nit» & OB X TE B DOKI20ETH 5S—304 /BN (1~3)x10°
St2e UL, FeTid o OBBER » Tgg | oo 20t/ BNGE (2~4)x10°
Y DHEIZHII00 & 75 o 72, BIS, WEDE BN (3~9)x10°
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Fig. 5. Desorption spectrum of tritium
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272,

1) IESNLHABOFT, NINO MY FULAOBREENRDL S, RESWELLAT
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