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Abstract

A tantalum wire was contaminated with tritium unexpectedly generated during a tritium exposure
experiment on ceramic materials. The amount of tritium retention in the tantalum wire was estimated to be
13.3 GBq, and 88% of this amount was recovered as tritium gas by heating at 943 K. After additional
evacuation at the same temperature, a part of the wire was dissolved in an aqueous solution of hydrofluoric
acid. The result showed that heating was able to decrease the residual amount of tritium in the tantalum
wire finally to 564 kBq. Subsequently, a part of the tantalum wire was immersed in pure water for about
one month to examine the effect of water decontamination. This removed 37% of the residual tritium in the
tantalum wire. Altogether the contamination level decreased to 355 kBq, which was 2.7x107 % of the

initial tritium amount in the wire.
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%, TNEN 66.5 cpm, 223.3 cpm, FBLN96.4 cpm T 7= (Table 1 ZI), MU F ALV IK
FEND BHRO Ta I CTORAIFEDKI 300 nm TH D Z &0, Ar(Ka)fIZFE 2> 5K 300 nm D
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Fig. 1. X-ray spectrum observed for tritium

absorbed tantalum.
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Table 1. Peak intensity of Ta(Ma), Ar(Ka) and Ta(La) determined from X-ray spectra

Peak intensity (cpm)
Ta(Mo) Ar(Ka) Ta(La)
After exposing to tritium 2233 66.52 96.4
After evacuation by ion pump
8.00 20.43 1.13
(943 K)
After water immersion 2.35 0.88 0.55
After 229 days from
4.14 9.33 0.99
vacuum heating
After 216 days from water
1.77 4.02 0.43
immersion.

32 MBMREIZ L D B U F U LDEILE X UFRYY

Z B VNI STz B Y F 7 AOIIENEIZ L A EIES KORG24 T, £7, BEN
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B VRO KB RN/ 2 o BV E HAES D L 001 &7eh, SCHR[31L Y, MR H TV TaH) s
D AH, AS ZHWTENENOMRE TONVMfRitE 2 RS - 72k%, 300 K ORFIIA) 58 kPa,
973 K DIREIX 94 kPa L7go7c, EE B S5 2 LI K o TOHEfREEER EH-3 5729, gk
X DK BRI AR Z B S22 DIZE TH S, Table2 [IZMBUZ L O BBEL7Z Y F o L0 A
DIEN LY Wb o7 MU F U AR EZRT, 4B, U F U LT ZORIEAEL 38 [T -
Too ZORER, HWELLTILIGBqQD N FULEEINTHZ LN TE 7z, Wik & BEEE oD
EZNORDIFEIF N F T LAREIT1.6GBq THY, MU L > TH7< LY 87.8%D MU F 7 4
Z BN T & 7o, BRI ) 2 RIE TE 2RWVEEEE (<5Pa) OB/ > T olzzs, 943K T
BN 22N A F R 7P THER LTz, 2072, EERIZIZREN L2 &EL B R Y F 0 L3 ik
LTWD, MBI KD EMHRIEN S Z o Z VRO N U F 7 L5 &2 BRI 5 2 & 23
HTHDHDOT, 7 ALKFERRIZ L DIEFEIZ L > TRD T, TORER, 28U F 7 LA HIT 564 kBq
ThoT,
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KREBRENEENTEHBIZ 2 2B 0615, 1 DIXFRIFHIEREE LSRR~ E LT N T
AETHD, b 121, BEIATSTMBPERIZ L2 b DO TH D, BN, EBEE~D KV
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Fig. 2. X-ray spectrum observed for tantalum after

vacuum heating.
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Table 2.  Amount of tritium recovered by heating from tantalum.

Temperature /K
Total

873 903 923 943

Recovered amount
2.14 491 2.14 248 11.7
/ GBq

3.3 KR

L CHIE SNT2 564 kBq D Y F U A& EATCHER 1.2335 g DX U ZVERIND 0.0209 g &
P10 L CKBIEZRIT 277, 00209 g DX U ZIAMTEEND MU F 7 LEIT 9.56 kBq ThH D,
Fig. 312, NMEABERZIZRIR TARIZIENKE T L7214 80 FEHIRAE L 7= & v Z LR BIXS A7 K
V&Y, TaMa), Ar(Ka)Fs LU Ta(Lo) B — 27 OFHECRIL, 41 235¢cpm , 0.88cpm I X
O 0.55 cpm T o7z (Table 1 B, KEHEZITo 7o Z /LT BIXS HEICH W - EEI
0.0209 g, WRRRIEL 1% M OVINEMBLEERL |12 BIXS MIEIC W & o Z VO FE &8 0.0870g &, HIEIC
MW= EDNE D 72, BHEOZELA NN L COKIRZIER% O BIXS MIEDRERE R THDH, KZE
AT T2 F 2 ZVRO TaMa) , Ar(Ka)F LY Ta(La) B'— 27 OFHEERIT 0.0870g D & > Z Vs
boHETHE, ZNEILITY cpm, 3.67 cpm FBLN2.23 cpm & 7257z, TaMa) 35 XY Ta(La)
DFHEERITAKIRIERNR TIRER U Th o7z, —F, ArKa)E— 27 OFHEERIE, KEETH2Z2LT
16 12D Lz, 202 &1L, At K)E—2712F5T5KmEED MY FUu B8RV L, iz
20um ETO TaM)IZHET D M F U LORITITEDLRNWZ LA EKT 2, B, Kiflg
DTy THA MIHESNTWZ NI FULDOHRBKICBITLIZZ L AR L TN D,
ZDOEEDOKP~OEEEZRE Lz, ZORRA Fig. 4 177, MU F U LORKREH & L RER
ORI FOXTT ¢ v T 4 T TE T,

A={2400 X (l-exp-/70)}+ {2300 X (1-exp(-/1000) } 2)

EREOAUTAT 200 K CBUBED KD DRI &, D LT OMBEAES 2 DO TRBLTE 5, il
FIXRECHD U F 7 L0EEST 25 (Fig. 4 ORI, HEDHNED DILE LK~ BAT
T 57 (Fig. 4 DEBHTIH RV rEEBZ 6N, 70, MEVBALR LI, 750 R DK
ERPT3.6kBqD M) FULERETHZENTE, 2O M) F U LRI, BRERNICEENT
Wiz kU F 7 A8 (9.56 kBq)DFI 37%I2 7= 5,
fEFROD RS IFAK) 200 W T EIRICET 5720, BRYLEARHET 2 72D ITITFA D DILHIZ L D 6
DEEZHLNDII DREZACHET DUNERH D, KP~OBITHEEIZIINED & OILHOHEE D
HBEBEL WD ERET D, 12, XX NAHFOIEBREIIU To L o e kTcRkan s,
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TIT, rlidkFEEX AV OFETEOL (H/Ta) THDH[3], BEEEEND 323 KIZLEEE,
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= . o I
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Energy of X-rays, £/ keV Elapsed time, ¢/ hour
Fig. 3. X-ray spectrum observed for tantalum after Fig. 4. Relation between immersion time of
elapsed of 80 hours from end of water immersion. tantalum into water and amount of tritium eluted

into water. The plots ware fitted as solid line,
which describes the sum of broken line and dotted

line.

3.4 ZERHRE

TNEBES DS 229 H 25 CTHRE L 72 O BIXS A7 kL% Fig. 512737, TaMo)F LY
Ar(Ko) B — 7 58X Z 240 4.14 cpm , 9.33 cpm ToH -7 (Table 1 ZHR), 943 K TOMEPERE
BTOH AN ELET DL, B BETmE— 27 & B8 50%HE LT,
T, KEB LW 20um EFTORBIZHBIT S M) F U LAEOBADOEIEGHE T T, NESAmMIT
INBGEE S NS EEL LW Z Ick b Ex bR,

KIRIEEAT o724 o Z V% 212 A 2230 CRIRERE L 721212 BIXS IlE 21T - 7o 51 % Fig.
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6 127, TaMa)F L OV Ar(Ka) B — 727 OFHERIL 1.77 cpm, 4.02 cpm 7272 (Table 1 ZR), /K
RIEEA% O BIXS A7 MV TIERAERO MY FULEREA L, WEO Y F 7 A &l3KIRIE
ATEEERTIREEDLRNE WS R TH -T2, 0%, EXPTRET L Z IR RHEFED
FNUFUARERNPEIMLTEY, 20 um £TO M) FULEITIZIEED> TW o7, KIZIEIZ
IOEmEDO ) FULBRRESN TS, RFFHOMKE THEO b U F U LRIEH L, KifiEo
FT7 oY A MCHESNTERERDO N FULEREL kol tEZXBND, M) FULAILH
PINTAT UL AHIIZBWT, myF U I LV REEDO Y FULERELEAT LA
TRKROFFINBESICL D BE SN TS, KERED b F 7 L2ERYE LB LT
M7 BEZ S & bR ORI & LK D N F U LAEBHEINT 5700, RifkEOREEZIT
ST MU F U LGGE R R HIRRE 3 2BRIIREOFGRIZHT DIEERLETH 5,

5 T T T T T T T T T T T T 2.0 T T T T T T T T T
- -
Y 4t - 4
Tv 7 15 T
c £
5 £
g3 . 8
s s
3 Ar(Ka) 3 10 E
~ ~

2 -
2 2 raMa) :
Q
2 5
= Background :n 0.5 4
21 . £
2 Ta(La) E
3 3
© 0 1 1 1 1 1 0.0 1 1 1 1 1 e 1
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Energy of X-rays, £/ keV Energy of X-rays, £/ keV
Fig. 5. X-ray spectrum observed for tantalum after Fig. 6. X-ray spectrum observed for tantalum

229 days from detritiation by vacuum heating. after 216 days from end of water immersion.

3.5 BEFEILUE & DL

AART A Y N—THEOBEFELUETIT, FIFES 1A (507) H7=D, ¥ET400 MBq & 72
STWB[5], A lalDEIERE K OIMEERIC L D BRY Tl 457 kBq/g £ T4 5 Z LN TE -
Z D, ARIBEELY X IVBROBEFEY O E, 12335g TIX564kBq &720, [AINAEZRIC
BEFER[REIC 72 072 & 5 2 D,

—Ji, AF YV RTBTDELVVBSERERY (B AR OMUEL L TH D L[6], £ DK
% (Low Level Waste : LLW) 1% 12 MBg/kg THh %, 4B 943 K T 3.5 IKFfEIPRFF & W 9 R TORR
YL ClE, 457 MBg/kg F TR TE 7278, Z ORMEL T2 TITIEHIZ 140 BREFRET D0 ERH D,
S, Eiomi, REROMEBEK, &25WIMOTEZBFTT 2 0ERHL EELLND, B

ZIAE, SCHR6) TR EN TN D KL 9 72, KFEIC K DFENLARRIRIG# AV 2R b A TH D &5
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ADNDTD, SHROBEE Liv,

4. L0

A, BIREDO N F UL THERINTZZ H VBN LO MU F o AORIE L OFRYe & k77,
133GBq D NV F U LEZWK LI & v Xz N5 2 LT 117 GBq O U F o A&RILL,
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13.3 GBq @ 0.004 %lZ&H7= 0, EUGETHD MU F 7 L5 1.6 GBqD 0.04 % TH D, £, €D
BB NVRERIIET 2 2 L THRIF M) FULEDOK 37%%RY%T 2 2 LA TETZ, BIXS A~
7 RVED | MBUZ L DBRGECTIINEDO N F U L ERETHZENTE, KRETIEX 2L
MEEDO N F U LEHTICRETE I LM SNz, KREEITo 7o ¥ 2% 212 B
B2 QP THRET D EIck > To B U F U AORNESARPNENC L DY AT - - E% LR U
FOMIRRBIC 22 Z &b, REIERL THEERLETH D,

AADBERILE L st 5 &, H0ICBEIETRE R LUV E TR ZT 9 2 L 3k, Lo,
AAROHEAEL Y B LA F U 2O~V PERESRE O HAE L 2 &, BRgEH4 Ti
o lolcd, S ORLHEUITEOHRAPLETH 5,

SRIOFEFINDE Z o 72D1E, FBRPIEE D ETICH VX ARFEIFHCEASh TS Z Ea
Z—DHYFRI O STV RIN-T2720 T, FEBE /RO 7 —HYFR O T b HbEDO N2
DFRKETHD, SHBIOE I REREZEZ Z7n=dicth, HLEFEEIT O BITERE L
—HYFEMOITHEADLEEZBAEL Y SBEIAT R TS UERH D,
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