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Irradiation stability of polyethylene products
incorporating spent granular ion-exchange resins

Shigeru DOJIRI, Yuji HAYASE
and Noboru MORIYAMA

Division of Environmental Safety Research,

Tokai Research Establishment, JAERI
(Received June 13, 1979%)

Experiments were made cn the irradiation stability of
polyethylene products incorporating spent ion-exchange resins
(granular) from LWR nuclear power plants. The absorbed doses
of the products incorporating actual spent resins were
estimated to be about 108 to 108 rad by caluculation. The
polyethylene - ion-exchange resin products were prepared with
a twin screw extruder and irradiated with an external 60co r-
ray source up to 102 rad.

Although the products turned hard and brittle at doses
above 108 rad losing their toughness, no significant decrease
in the compressive strength was cbserved up o 109 rad.
Swelling of the products was not observed up to 109 rad.
Radiolysis gas generated in the products was mostly hydrogen
(81-97%) which evolved at a generation rate of about 2.5 x
1072 cm3/g.Mrad. For this generation rate, the posibility
of hydrogen explesicn in storing the polyethylene products

in enclosures is discussed.

Keywords : Irradiation stability, Spent ion-exchange resins,
Polyethylene products, Radiation doses, Gamma
radiation, Compressive strength, Swelling,

rRadiolysis gases, Hydrogen explosion
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Fig. 2 Effects of irradiation on compressive strength

and modulus of elasticity of polyethylene products
containing 50 wt% of resin
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Fig. 3 Effects of irradiation on stress-strain curve of
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Fig. 5 Radiolysis gases from polyethylene products
containing 50 wt% of resins
O @ : Cation-exchange resin
O @ : Anion-exchange resin
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Fig. 6 Amount of hydrogen evolving from polyethylene,
cation-exchange resin and polyethylene product
containing 50 wt$% of cation-exchange resin
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R ic> 0T, BRFRICETIBMARHTASL &, BiEOSD 2 ERATBERO 60%
ERELIES, FAFNIS ABLURRA LN b Ff2, CORSS, ARITER TIRIC
ET ST LA OEIMEORSEBEL RS &, LAOETRE L P Cs OBEI LT
X107 Ciskg . %72 © Co DHAI 45X107Ci kg £780, AL, FNENHMEER
B 1.24Ci/ml L0311 4Ci/ml OFFAZEIESE L LIcBEIIMET 4,

LIE®DCE, BEEBESIAD OB T OBRAE, & 288 LRECELRLER
LT bRFREA S O REZ bhs, RBGRBENIALOEN 0BG, #l2EEE
DOPWRE{LZEHFRIEE2SCELIKDES (45 <107 Ciskg ) id, BRZOM, R
HOERINTREBRAL OSLENH LI LFR LTV A

Table 14, 107° ~ 1 Ci/kg DEHERE % SOBLAORRTRICET SHMEET L
7o

H
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Activity concentration of spent resin { uCi/ml )
ot 1 10 102 10°

—
o
]

(m3 )

Amount of hydrogen evolved

1 ]

¥
i
|
i
]
1
|
I
f
1

1 1 1 1

10 1073 1072 107 1
Activity concentration of product (Ci/kg )

Fig. 7 Amount of hydrogen expected to evolve from
200 1 of polyethylene products containing
50 wt% of spent resins in infinite time

' Table 1 Estimation of time for reaching the lower
explosion limit of hydrogen in enclosures

Activity concentration Time
Product*(ci/kg) Spent resin (pci/ml) {days)
1073 0.69 P
1072 6.9 3000
10-1 69 270
;B 1 690 27
0 wt% of

* polyethylene product containing 5
spent resin contaminated with Cs-137
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5. G

FEEERIE - ) = F L vEESKE TSI AREREIL 10°~10° rad TH O, BKRT
Ha4x10rad AT 25T LIV EHETE SN B,

FITF L rBELEOEBEELH 230kg cnf THEH, 10° radI TORBAZITH
EERSEBETFTRADSAMLL, UL, 10°rad U EOREB T, BULEOHEED, #HOML
BB s 5 Mgl < TR OEEE ICE LT B,

BT F LBk, KEESTERS (8197 %) LT AMBRSBI R ARET L, O
HAREREBRIREIIDZHA L, 2KkRORERITH 25X107% e, /g - Mrad TH
%o 200 LR ORAEKER, e LEBARBRICEVLT, 1HH2OKAET LI’
L0, COFEEEER LRETHBRLCAAET 545 8 BTKRDRRTRICET 4
LichioT, TOL9IKEEREOSVE LK (45x10" Ci/kg, 312u4Ci/ml OFEAMA
FREA 50 %% a4 ) AR T ABAIE, BEEOMEBRE OBRICTAER FH S4
Tk B, T/, BELRECHR LS TORRTRICET 2 LML 0ENLE OB
BEBEEID, 2 ~5X1073 Ciskg TH Y, THIFW T ~3 uCi /Ml O AEREEAE L L
AL T 5,

BV F e vEEE, cOXINTrBHEFCLORBI RARET B, KEEBRIEED
My Chid, 107 RUFOBHTHRBERESETET R 7 74 MEMLGKEEETSLL, 10
DK EFHRTH 5o |

o 2

Kﬁ%%%ﬁﬂ?%t%t@;E&®®%§%%bvti§ MRELAAMELE, MER
BE L~ VEEYLABLSMAZRICEH 2L E T
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