BILRFRERMBBRERE L & —FF7RHE13: 8189, 1993.

- I

RYTI T VDORALFERNT ) F D L1L

D
EE &R &
=% B -EL EHE

5

EURFEELR
“EILRPKRERMEEETEE S 5 -
T30 EILHAEIL0

Photochemical Tritiation of Polybutadiene

Masanori HARA*, Isao KANESAKA*
Hitoshi MIYAKE**, Kuniaki WATANABE**

*Faculty of Science, Toyama University.
**Hydrogen isotope Research Center, Toyama University
(Received July 31, 1993 ; accepted November 7, 1993)

Abstract

An organic polymer is used as a conventional standard material for tritium beta-
ray sources. It is, however, synthesized with rather complicated procedures. In the
present study, cis-1, 4-polybutadiene (CPB) was examined to be tritiated photochemical-
ly under UV irradiation. This method is expected to produce no tritiated byproduct,
in contrast with conventional chemical syntheses from monomers having been applied
to prepare standard tritium beta-ray sources and to immobilize tritium in the form
of organic polymers.

It was found that the UV irradiation on CPB in the presence of HT could cause
CPB tritiated {vith producing no detectable tritiated byproduct. In addition, it was
also observed that CPB was isomerized to its trans-isomer. There was a linear relation
between the tritiation and the isomerization of CPB. A [ -CH,-CH=CH-CH- ] radical
mechnaism was proposed for the tritiation and the isomerization. The extent of the
tritiation was rather low in the present study as 432MBg/g for 10 hour UV irradiation
from a low pressure mercury lamp (5W) at 30 Torr of HT. The specific activity,
however, was comparable to conventional beta-ray sources and hence this method is
promising to prepare standard tritium beta-ray sources without producing tritiated

byproducts.
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The low tritiation yield appeared to be due to the fact that HT molecules do not
react readily with the radicals. This method, however, could be improved for immobi-

lization of waste tritium by making tritium radicals in suitable ways.
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,__N $ * $ Fig. 2 Schematic diagram of the vacuum
7 equipment used for HT exposure
1: Rotary pump
s 2 * Mercury-vapor diffusion pump
4 5 6 3 Liquid nitrogen trap
@ 4 Tritium getter
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Fig.3 Infrared absorption spectra of CPB before and after
UV irradiation (10hrs) a : Before b : After



RYTE L ORCEH ) F T LML

BNRBE LA BOFNABRBINANRT MV (b) ZRLbDTHL, BEFHORARS b
it Coleman LBV Y ARYTITVIVDLDEBODTEIL —HK LA, THZLIEC
PBRUCPBEIABIIMENSLZVWILERL TV, BREFGIEORNBBINA RS +
VERET S L, BHEIZIZ0m -7 BEOHES 22 ANR LN/, C—-D
I ARE S 52050en EBORIIR S Wb o, I, BARBEIHICLECPB
DEAZEOMNMBIZSEER L22FRNGHLESFORBBER (1~2%) ULTTHB LR
bbb, 90 ' DNy FIZV AR b5y RABO R 7 ULy DEERBBITFSS b
SYABC-CHEACERTZHIDOTH S

TrHMSRTEY, EHMBEICL Y RY L L L L B L B
TEVIYRTAE NS T ARANREMS
fELTwaZ emens, Fig. 4 iIZRETR
e REMOBBRERLZZDDOTH D, HH i T
IR, R X RMLOETE Ba&D
VAREEL N VAREAICER T 5990
em &0 DR AEH TR LD DOTH
5, 2T, MAEERE LS LIZL DR - -
HBEOEBOBEELXWET S LN TE D, gl 11|
ORI, WE#HEORBTRETIEY AR D t / Hour
57V ABANORBMAP BB ULAMEHR  Fig. 4 Change in absorbance ratio with
BichkBA L TETLTWVWAZLEERLTY UV irradiation time

5,

ratio

Absorbance

3. 2. NUFILMANER

Fig. 5 3MBHEML P F I AFMEBOMBRERLADDTH S, MEIIRITRERH,
Wiz RETETH 5, ORBEHRK, ODEERFRABOBETHL, HroHL»R LD
CWTFHOME S BIEFEHIZL Y RECESD2VTVEPFBHEABOLBIFENKEVIEES
BHERSRBOLRSED KEVERPR O, ERFABICHMLA M) FTAHC
PBEAD M) FIABRIZIAIDETEZE, R)VTIVIUVOKREOEHEHRKS
(0.033cc/cc-atm) 5 CPBEAD M) F Y AOBBEEIIHTICHE L TL.OMBq g &
b, ZOMEIXFig. 55 BEECIEHMOREUNAORBOMEE L BT 5, B b,
5 BRI R O LOBE R LI O FE ST AR OB EIE PV F T LADCPBANOBRIZLI A LD
Thodrlwz b, M, 5EMKEUIER OB CIIERFENENLEN26RU2S
MBq/ g LD 2L ETH o7z, DL 2HEBESTFHHE TOXREDEBEORIMNIK
HE L TRBEBAEOEENFHONTWDEY , RERTHEHL-BERINYEXTH S,

85



B E%E-&R # =% ¥ EIER

$pecific aclivity / MBq.g'
~
T
|

Specific activity / MBq-g'

t / Hour t / Hour

Fig. 5 Change in specific activity with Fig. 6 UV irradiation time dependence
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