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Fg.1 Measurement loop of H, oxidation eficiency
1,3— (Throttling pipe) ,2—— (Bumper) ,4 — (Oxidation bed) ,5 —— (Molecular formula) ,
6 —HP5890 (Chromatogram gpparatus) ,7 —— (Filter gpparatus) ,8 — (Sampling vave) ,
9— (Howmeter) ,10 — (Chromatogram carrier) ,11 —— (Therma conductivity detector) ,
12— (Recorder)
1.2.2 2 HTO
[4] ( , 1C2( 2“9
1 mg) R( 2“2 , 10 K/'min 1C2 Sy
, HT , n
2%H, Ar 50 mL/ min R
HTO HT , S
( ) n = (1- —>2=) x 100 % 2
3 4, K- &
(HTO) , IC1( 2 “5) ,S1 S, IC1 1C2
( S1) , HT ; K
HTO, : ) 49.6
Cu0O+HT =Cu+HTOy (D 1.3
oy 1 1
I ‘ i ‘_ } ‘NJ
=
[ | ;—~ g ]‘-‘ 9 }—-- ;‘;él : 1.3.1 3
{vent
— 300
( 50 mL/ min) 90 min, ,
2 HT
Fg.2 Measurement loop of HT oxidation eficiency
—_— (Carrier) ,2—— (Heat pipe of tritium
ample) 3 7—— (Qycol parger) ,4 8 —— 1
(Molecular formula) ,5 9 —— . (lonizar

tion chamber , ) ,6 —— (Oxidation bed)
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1 T[i'rkl
. ! EE , 0.2 mL
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Fg.3 Deviceof preparating molecular seives 4
containing tritium
1— (Carrier) 2 — (Howmeter) ,
3— (Evaporator) 4 —— (Molecuar formua) , 2 ! !
5— (Qycol garger)
, (5)
1 HTO, @
Table 1 Parametersof molecular seives HT HTO, (9)
containing tritium
(11) (5)
(Type) Men/ g A(HTO) =/ GBq 9)
Pe HTO HT ,
4A Nax A 8.1 23.7
B5A ,CaA 8.3 24.0
10X ,Ca X 7.9 24.0 [3]
. (2) (3) ,
) 24.0 By nL [5.6]
1.0mL , )
120 140 ,
2 %H, Ar ( 50 mL/ min)
7 11— ﬁgm
(Vent)
4
Fg.4 Measurement system of tritium reease from molecular saives
11— (Carrier) ,2 — (Bdl canopy) ,3—— (Metd vave) ,4 — (Molecular formula sample) ,
59— (Qycol garger) ,6 10— (Molecular formula bed) ,7 — (Volume hottle) ,

8 — (Oxidation bed) ,11 —— (lonization chamber)
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2 2 , ,
2 Hopcalite HT (99.4
2.1 Hopcalite H, +0.4) %
Hopcalite H;
5 5 , , 2 Hopcdite HT
, Hopcdlite Table 2 Tritium oxidation eficiency of Hopcdite
100 % - No. S S N/ %
, 0.103 g, :
1 232.3 125.0 98.92
CUO +Hz(g =CU+HOq 3 2 841.4 100.4 99.76
,Cuo 3 732.4 155.6 99.57
2.3
) 3 3
(1) 3
(1.9 5.5) x10 ®d t.g°! 4A
\ . L . \ ,5A
0 100 200 300 400 500 600
V/mL
2 3
5 H (HTO) , (HT)
Fig.5 Changeof H;oxidation eficiency 1.2%
with the change of gas volume (3)
2%
2.2 Hopcalite HT
Hopcdlite HT
3
Table 3 Result of tritium rdease codficient of molecular seives
4A NaA 5A ,CaA 10X ,Car X
Ar + 2 %H, Ar Ar + 2 %H, Ar Ar + 2 %H, Ar

14d 32d 48 d

64.8d 14.8d 32.8d 48.9d 62.0d 14.9d 33.1d 49.9d 62.9d

A(HTO)/MBq 7.51 9.49 573 505 145 19.6 11.6 13.4 10.1 12,1 6.69 6.98
A(HT)/KBq 51.2 87.8 69.5 57.1 96.8 123 107 94.8 50.8 60.9 48.7 53.2
A(HTO+HT)/MBq 7.56 9.58 5.80 5.11 14.6 19.8 11.7 13.5 10.2 12,1 6.74 7.03
10°E/(d "Lg-YH 2.81 2.77 1.89 1.94  4.98 552 3.63 516 3.62 3.51 2.12 2.85
;3
3
(HTO) , (HT)
Hopcdlite 400 1.2%
100%, 500 HT
9% 3 :
(1.9 5.5) x10 °d *.g! 4A [1] RHINHAMMER TB, LAMBERGER P H. Sdected
,5A Techniques for the Control and Handling of Tritium
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INVESTIGATION ON CL EANUP OF GAS CONTAINING TRITIUM

LONG Xing-gui, YANGBenfu, CAO Xiao-hua,
LUO Shunzhong, PENG Shuming, CHENG Gui-jun
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Abstract : Tritium in off-gas is oxidated to tritium water by catayzer at high temperature in a dry carrier
Argon gas with alittle hydrogen, and is adsorbed by distilled water or suitable dryer. Oxidation rate of cat-
alyzer for Hpand HT is near 100 % at 400 and more that 99 % at 500 , regedlively. Tritium release
rate from three types molecular seives which adsorbed tritium water isfound to beabout (1.9 5.5) x10
"®d"t.g !, the smalest one isfor 4A-Natype molecular ssive and the largest one is for 5A-Cartype
molecular seive. The chemica state of reeased tritium from three types molecular seivesis mainly in the
formof HTO, and content of HT islessthan 1.2 %. Storage atmogphere of tritide molecular sevies greatly
dfectsthe tritium release. Release rate of tritium in pure argon gasisless than that in argon gas with 2 %
hydrogen.

Key words: HT; oxidate; molecular ssive; HTO



