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Fig. 1 The sample of double nozzie and double blade
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Table 1 Permeability of tritium in jion implanted uranium

_ REBETHABER/mol » m~! e 571« MPa~1/2
EATR
323K 373K 423K ’ 473K
REAN C.3.12X10-¥ 7.52% 1013 8.49x10-12 5.73Xx10-H
o A.1.63X10-148 4.32x10-15 3.77X106-13 208230107 2
a B.7.29X 101 2.04X 101 2.59:10-3 1.93x1n-12
% A.8.66X 10~ 1.23%106:% 4.20> 10718 1.36Xx 1018
.
! B.8.72X10-V 1. 35x10-% 1.34X 10~ 8.17X 10—
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FEEERURRENT25%, BEFEFXFERHERENREMIE, —R0
152, MEMMBERENL2Y, FREEANFHRERNUERE—QIL2%, BEHE
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RO TEHNEEEEAMERRLSE TEARNBFHEERRABRRTFRAEANZTHT
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Table 2 Measurement of the eguilibrium time for permeability of tritium in uranium
implanted with alluminium, oxygen and molybdenum, chromium

- FRBETREEAE. FKHE. BYLRABTERTERE/
323K 373K 423K 473K
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Table 3 Permeability of tritium through implanted and unimplanted uranium

- AEH R FRA$RK/mol « m—t + =1 « MPa~}
298K 323K 343K
e EREMAEERLST) 6.35X 10~ 1.4 10—1 1. 49X 10~18
. AL SZKI0-D . 86310~V 3.27X10~1¢
) B. 1. 03X 10~V 6.72X10-18 2.48X10~18
N A.8.51X10~18 1.63X10-18 3.76X10~1
\Y B. 9. 07X 10— 7.29%10-1¢ 3.11X10-18
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log® = log® — (E/RT)loge €3]

FRYE 00 F1 B (R ATB T Archenivs BRAR, ZI3—473K HEN, BRHEETR
HASBEE (R4 2), XFEHE 73— K BEBEANEEAS. 208, &8
HHBEBR—ARMELE, AE 4, S HE 2 ETUEY K UTHERETETFTEL
B, B2 3BKUTHEREHBRNEKXER, AMBESLRK, FFAEXMREWY
ERBERE— T HMESE.

? X4 MEEANE., BOUTSRRNBRAR
Table 4 Empirical formula for permeability of tritium in uranjum implanted with molybdenum and chromium

F X
r/K)-! 3. 096X 10-? 2.681x10-* 2.364X10-% | 2.114X10~»
T/K 323 373 423 473 -
® /mol + m=1 .+ 3~1 + MPa—} 1.63X10-1 4.32X10-18 3.77X10-12 2.82%10-12
1og(® /mol « m=1 « 31 « MPa—F) —14.7878 —14.3645 —12, 4237 —11. 5498
SRARHRAM 7.20%X10-1¢ 2.04X10-4 2.59X10-13 1.93%10-12

A= —4.34806; B =3485; R =38. 3144 J/mol + K, r ==0. 955, & =66718 J/mol,
© = 4. 49 X 10-%e~ ST/ ol /i o 4 « MPa™F '
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Table 5 Empirical formula for permeability of tritium in uranium implanted with aluminium and oxygen

3 X
(T/%)-! 3. 068X 10-3 2.667X10-3 2.353X 10-3 2. 105X 10~3
T/K 326 375 425 475
® /mol » m=1 » =1+ MPa—T 1.12X10-18 1.38X 1018 5.30X 10~ 1.91X10-13
Jog (@ /mol « m~1 + 3! « MPa—H) —15. 9508 —14. 3601 —14.2757 —12.7190
BRAXHNN 0 8.26X 10~V 1.50X 1018 1. 45X 10-14 8.72X10-14
AmeG. 445495 B m3142, r = 0. 9696, E =6152 J/mol; R =8. 31441 J/mal;
® = 3.59 X 10-7e~8/®mot /i .+ s « MPa~F,
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Fig. 2 A linear relationship between the logarithm of the permeability and reciprocal
of the obsolute temperature
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Fig. 3 The effect of oxidized uranium on the measurement of permeability of tritium in uranium
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INVESTIGATION ON BEHAVIOR OF DIFFUSION 'AND
PERMEATION OF TRITIUM IN URANIUM IMPLANTED WITH
ALUMINUM, OXYGEN, MOLYBDENUM AND CHROMIUM

SHAN CHANGQI. WU ALJU CHEN QINGWANG WANG QIANG
(China Instituts of Atowic Bergy, P.O.Boz 275, Beijing, 102413)

ABSTRACT

The results and discussion of permeability of tritium in uranium and uranium implanted with
aluminium, oxygen , molybdenum and chromium are presented, the results of measurement indicate
that permeability of tritium in uranium implanted with aluminium and oxytgen is 3 orders of

- magnitude lower than that in uranium and permeability of tritium in uranium implanted with

molybdenum and chromium is 2 orders of magnitude lower than that in uranium , at 373 —
473K, '
Key words Tritium permeation , Uranium,. lon implantation.
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