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Design, Construction and Tritium Clean-up Examination
of a Tritium Handling System

By Masao Matsuyama, Hitoshi Miyake, Kan Ashida
Kuniaki Watanabe and Toyosaburo Takeuchi
Tritium Research Center, Toyama University, Gofuku 3190 Toyama 930
(Received Feburary 22, 1982)

A tritium handling system composed of a special type of glove boxes and a tritium
decontamination system was designed and constructed for safety handling of tritium gas
upto 5Ci/day. The performance of the decontamination system and the surface con-
tamination of a glove box were examined with an as received tritium gas which con-
tained tritiated methane about 10%.

Copper oxide(CuO) and /or alumina-supported platinum (Pt/Al;O3;) were used as
catalysts for oxidation of the tritium gas. It was found that the conversion of T, was
nearly unity above 400°C on CuO, however the conversion of T-CHs was very low
even at 500°C. On the other hand, Pt/Al:O3 showed sufficient capability for the re-
moval of T-CH4 above 400°C. The results indicate that the system can decontaminate
both tritium and tritiated methane to the amount of 5Ci to the background Ilevel
within five hours when equal amount (in volume) of the CuO and the Pt/Al:Oz are
packed in the catalyst bed and used above 400°C. It was also found that the contam-
mation of the inside surfaces of the glove box was not significant througout the clean-
up examination when they were exposed to the tritium gas in dry atomosphere.
However, significant contamination took place in the specimen water which was placed

in the glove box and exposed to the tritium gas during the cleanup examination.
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Fig.l A schematic view of the glove box.
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Fig.2 Flow sheet of the tritium decontamination system. B:Blower, R:Rotary Pump,
M: Tritium Monitor, B.T.:Buffer Tank, V.T.: Vacuum Tank, S.T :Store Tank.
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Table 1 Summary of the conversion factors for tritium.

Reaction Initial Tritium a £ (a)
Reactant | por oy | Catalyst | conc™(0Ci/em®) | (x107Y) | (x1072/min)
(b)
1| o/ 500 Cu0 9.98 54
2 | T2/N 400 Cu0 92 9.63 34
3 | /e 500 Cu0 74 9.83 46
(c)
4 | | 500 Cuo 84 9.83 46
5 | To/Ng 500 CuO 640 9.82 45
6 (d) 0 4 4
s I 640 9.87 8
7 (d) o 640 93 1
/N0 P | b0 § > >

a) B = av/V, a;conversion, v; flow rate, V; volume

b

d
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(b) Initial hydrogen concentration was 96 ppm.
(¢} Hydrogen concentration was 3.2 ppm.

(d) Oxygen concentration was 17%.
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Fig.5 Diffusion of tritium in nitrogen atmos-
phere in the glove box.
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Table 2 Contamiation measurements of the glove box.

First Run Second Run
Sampling position
Before After | Before After

Front face, Upper left 1.6 19.8 87 248
Bottom face, Center 2.2 12.7 68 723
Left face 1.8 11.1 86 127
Top face, Center 1.0 15.8 128 238

Inside
Right face 2.0 15.7 99 790
Front face, Upper right 1.8 95 80 342
Rear face, Upper right 2.0 76.3 283 59.0
Rear face, Upper left 1.2 11.6 201 548
Front face 1.3 52 11.7 6.6
Rear face 12 5.0 82 153

Outside
Right face 19 58 52 6.0
Left face 17 3.9 6.1 45

Table 313 70 —7 Ky 7 ZADMBRMEHI T2 F ) F7 LOREFERDAUEKRTH S,
SRBMEADEEEBII AR BRT S bR, BCAT L ATIIRER
NEL - TBY, REFRLZEETLLE7o—TKy 720MBELTCInEHEHAYTS
ZEREF LA LN,

Table 4 3 —A—IlC AR THBWERBKBICE DRI ) FT720REREL 22
WRTHDL, Bi2AaLNSE LT,

B DRE L ~ UL 72 - Table 3 Amount of adsorbed tritium on vari-

) 5 A DBIEL £ o TE B, ous materials.

Y LIZEBAKD b ) F AL Material o o oaByed
BEXTROTE, FRENDL Neoprene 9.3
NMIRBAKOBHEICIZLLT, B Polyethylene 9.1
ISR L T B 2 &AL Polyvinylchloride 9.3

niz, Zho(b) IRBK(a) Polymethyl Methacrylate 89

N 453 % AT RERIZE RTIC80C T15 Stainless Steel 386
SEMBALIZLDTHEL, ZD Aluminum 147

BEREL ~vid (a) &IZIFEL
Thb, Lizd->TREKPIZE
DAFNZFVFT2EHTO ELTCHAETRLDEEZ LN, ZNHLNDHEFEIR, 70
— TRy 728 UBRFEBOWNHFERL LT 27203 ZOMENRR L & g, B
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Table 4 Radioactivity of the specimen water
exposed to the tritium gas during
the cleanup examination.

I?itial Conc. %ontac% Amount of | Amount of tri- c
of Tritium in rea o . oncentration
Gas Phase Water Water tiated Water
pCi/cm?) (cm?) (cm?) (cpm) (cpm/cm?)
15 10 1.4x10* 1.4x10°
74 33 10 2.5x104 2.5x108
45 10 3.2x10* 3.2x10%
640 100 1.2x108 (a) 1.2x10*
59 1.1x108 (b 1.1x10*
15 10 3.3x10% 3.3x10*
640 15 20 3.2x10° 1.6x104
15 30 3.6x10° 1.2x10*
15 40 3.5x10° 8.7x103

(a) As exposed to the tritium gas.
(b} A portion of {a) which was heated to 80 °C for 15 minutes
before the radioactivity measurement.

vV

ZEDOLN)FTLEBHTELZ 70—7KRy 7ABLU M Y F 7 0BEET 5 HHTL,
INLDOWRREEBRIC ) F 7L 2AWTHRENL, 20OEE, UTomErEBs 0,

() 7a—7RKy 72O E LTERLZT 2 )NAEIRIE N ) FY20RERL 47
Co FRBEIRNT 2BBAREL TG THo72, 70—TRy 7ZANEDY) — 7%
HE130.03 vol%/hr LLFTH - 72,

(2) CuOffi3 Z2RI & 2000h~  RGIREE400~500C Tk ) F7 L ZOBEICHR
THBH, T2 k) T-CHy #BrET 21213600C LA ENBEASVETH B,

(3) MMMy & L TRIBHENEN T-CHy 2 8T &k ) % M) F 77 20K FICIE, CuO+
Pt/ALOs D & ) e MAEV AN TH S, AEEDRIGIERE 500C DFPAICIEZ DL D
A 5C & SRBLMNICB GV F TCHRETES,

) FVFTLNRRIHEL ) To—T KRy 7 ANDFERERANRICT BIciE, FHT
ZMBDOBIRNDBL LT IO —T Ry 2 ANOKSGEH L2 LOFTEFICEEL TEL
ZENEETH D,
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