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Abstract

Liquid scintillators have been widely used in the research and development of safe
handling techniques of a large amount of tritium for thermonuclear fusion reactors.
This gives rise to bothersome problems such as waste handling. To avoid the problem
of waste handling, several solid scintillators have been developed. Among those, Ready
Cap™ developed by Beckman Instruments appears to have great potential for tritium
measurement. Its applicability for tritium, however, has not been investigate so far.
We examined, therefore, its reliability for tritium measurements by using tritiated
water as a model system. The count rates were kept constant irrespective to the
amount of tritiated water above 0.03cx?. This is due to the fact that the maximum range
of the tritium g-rays is only 6 ym in water. This observation indicates that the
apparent counting efficiency is inversely proportional to the amount of the sample
water. It was revealed that it is possible to determine the tritium activity of tritiated
water with Ready Cap™ by taking the inverse proportionality of the efficiency into
account. In addition, the present examination showed that accuracy and re-
producibility are quite good. They are comparable to the measurements using liquid
scintillators, although its detection limit of tritium is estimated as about 1x10~° Ci/cnf’.
On the basis of those results, it was concluded that Ready Cap™ is quite helpful for the

tritium measurements in the research and development of tritium handling tech-

93



=% g MIUBCK - EIER

niques.

Bihy v Fr—2 a VEHIERERETHY, PV FT7LADEI REZANVF —LRE
BT 2 EEORE T L TiE, LD bFERRHEETHE, ZOZ LhroBEy v F
vy a VEHIER MU F U AR L —Y— X LTHIAT 3 A0 A% 5 ¥ B S e
DPYFTLKEROS M) FYLAETEAFCBVTHIBBLLERINATVS, 20O
R, Wk Y FLU—v s VETEAS A EREIEY V7L — 5 —OERRSEML, %
DERFEFSBEROLENHBIC L > T2, ZORKIIEBBETHE DAL ST
FHHEE BT 5 OBEBMR KK EOB S » o RELESRETH 2, D20, HEXY
4V F— P BE L THR T RGOSR TH 3, & ORIEIHHLT 3 7= B iz
BBt o I BRI B oSS S h, REEFC BV TENLE L Tbh T
WBE Y, ZOBEELEBEOGSEERUVERKACEEEOME» S L L b AR
BHKRCZ>TOEYL, 20X BRECES, HROWEY > F L —v a VEHIEIZR
b 3 EREH B OB BTIE R h, BROERKY > F L — 5 —OBRHERTOI T &
oo LDLEBS, RROEKS >V FL—5 —REHERE, v FL—F—FKEAD MY
FOAODRBER AR DET S /A XD LR (X2 ) —$R) ZOMEETORED »
Z5FTAAMFEVSLREEr S b, WYV FL—Y 3 VRICRDDEAEAIEELT
BEHMB X MBI 72 5 Ty,

Bff, Beckman Instrument Inc. & b #sEa n @&y > F L — % — (Ready Cap™) i

Bl v F LY — LRI TH D I ERVEBHEY V F L — 3 VEEIEBETHL
BANATVEEERTHERRFEAL TO MR Y FL—yvarvhor sy —ne20% %
FRTE, HILLOUERAEBOBARNLETRL I LR Y I A FNEORED 2w, Ready
Cap BEVRTTHE:DRY Y FL—F —DERICEL 5 AT Y —HBROREN TV, &
D& Hic Ready Cap iz DD HTRFEDERY v Fr—va VHEKR &SN b
VF 7 LAPEEB I I2MBEESHEBEINT VS, L L, EEIZ Ready Cap 2T+ Y
FULERRELFIE RV, LT, MY F 7 ADMEBEE AL LTRET A0
X, B, BRERUVERRECZEDE»S, 2OHFMERCEEEXTHEL T8 B8
BH 5, HIREREMLIC oW TiE Ready Cap 28, EAMICITEREOILERB IR > TWw3
BRETEEATERZVOT, HERINT S M) F Y AKOEREOEENHEICR2, &
DL RBRPORBTIIRL BRMET MY F 7 2KOHETEE % Ready Cap % v THl
FEL, Z2OM)F7LBERENDERMEREL 72,

Fig. 11z Ready Cap OBI#RI % /R L 72o KESBRTRLEY THY, Bk v FL
=Y aVHIETHVS I =S TAVIENT 2 28 TE 5, HFRLE Y F 7 2 KE8
KETHERLI NV F VAT ALBEORET CORMRBEICI VER L DT,

94



Ready Cap™ %72 b U F 7 AKOBETEERIE

Ready Cap™

Standard 20 cc Liquid -
Scintillation Vial

Fig. 1. Schematic diagram of the Ready Cap™ and preparation it for couhting.
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Table 1. Measuring conditions of the liquid
scintillation counter.
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Fig. 2. Variation of count rates of the tritiated water
with the volume of it in the Ready Cap™.
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Table 2. Count rates of the tritiated water with the Ready Cap™.

Sample No. 1 2 3 4 5 6
Count Rates {20,657+428(19,422+372({19,874+77 |19,570+£267|21,081+286|21,830+ 349
(cpm) :
7 8 9 10 11 12 Ave.
21,637+184|22,334+321 | 23,106+134 | 22,620+81 |22,593+403{21,392+237 | 21,343 +991
Background (2.2+0.6) cpm
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water with the Ready Cap™ with time.
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Table 3. Variation of count rates of the tritiated water with the volume of it in the Ready
Cap™ just as sampling and after a month from the sampling.

Sample Volume

0. .01 . 0. .2
() 005 0.0 0.03 1 0

Date cpm cpm cpm cpm cpm
‘88. 10.25 12,993+338 | 15,438 +224 | 20,702+134 | 20,456+ 94 | 21,087+110

‘88. 12.05 3,002+489 | 2,759+446 | 3,659+578 | 3,518+444 | 20,828+ 88
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