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Abstract This
k is of vital importance that most medical devices are impr.
sterilised prior to use. However, sterilisation performed by betw
jonising radiation can cawse significant damage and enha
degradation to polymers due to the energetic secondary mech
electrons relessed from the primary irradistion event. In this resul
present work, low density polyethylcne (LDFE) was ident
subjcted to a cmmercial gamma irradistor and a high aoss!

energy electron besm irradiafor (combined 10/12MeV unit,
30KW). Characterisstion was performed on the non- ¥
irradiated and irradisted LDPE samples by several analytical quick
methods. X-ray diffracion (XRD) revesled that the Anoﬂ
percentage crysbllinity and crystalline size had no possl
signifiant alterations. Scanning electron microscope (SEM) solid
imagery illustrated a rougher sample surface subsequent to Kho:
electron beam irradistion at 40kGy which was perhaps How
attributed to axidative degradstion. In addition, the fracture cffect
behaviour of the cryofractured surface spacimens was highly degr:
influenced by electron beam irradistion. Colorimetry was
employed in quantifying the effects of electron beam and
gamma ray processing on the colour changes of LDPE. This
technique identified that the gamma ray process leads to perhi
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and s
radia

more disolourstion of the LDPE material, indicating that appli

the electron beam process was more user friendly. Suare
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Crosslinking of low density polvethylene (LDPE) recon
without the addition of crosslinking agents or other alkyl
special additives can be achieved by exposing the radic
material to various forms of radiation such as electron 1972)
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Abstract

In this comparative study, the effect of gamma rays on poly(ethylene-co-vinyl acetate) (EVA) and poly(ethylene-co-vinyl acetate)/carbon
black mixture (EVA/CB) was investigated. EVA, containing 13% vinyl acetate (VA), and EVA/CB, containing 13% VA and 1% carbon black
(CB), were irradiated with gamma rays at ambient conditions up to 400 kGy. Sol-gel analyses were made to determine the percentage gelation
of both virgin and irradiated samples. FT-IR measurements were performed to follow the chemical changes, which took place in the samples
during irradiation. Dynamic and isothermal thermogravimetry studies were performed for determination of the thermal stabilities of virgin
and irradiated samples.

Sol-gel analysis results showed that both EVA and EVA/CB have tendencies to form a gel under gamma irradiation. As a result of FT-
IR measurements, some oxidation products were observed in EVA and EVA/CB upon gamma irradiation. Thermal analysis experiments
exhibited that the overall thermal stabilities of EVA and EVA/CB do not change, whereas, the amount of volatile products, formed during
gamma irradiation, increase with irradiation dose both in EVA and EVA/CB.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction the changes in chemical structure and physical properties of
polyethylene upon irradiation with gamma or X-rays. Forma-

Restricted properties and limited use of homopoly- tion of crosslinks, main chain fracture, and unsaturation were

mers alone, has given rise to exploration of composites,
copolymers, blends, etc. Copolymers such as poly(ethylene-
co-vinyl acetate) (EVA), poly(ethylene-co-butyl acrylate),

poly(ethylene-co-ethyl acrylate) (EEA) have wide range of

usages in different industries. Among the numerous ethylene
copo]vmers. due o ifs w1de rance of pronerties denendine on

beam and gamma ray (Sharif, Aziz, & Hashim, 2000). some materials. This is due to the radicals produce

among these changes. These experiments were done also in
the presence of oxygen.

In a study, carried out by Geuskens et al. [2], the influ-
ences of gamma rays and UV light on poly(vinyl acetate)
(PVA) were investigated and compared. They estimated the
oroducts of radiolvsis and nhotolvsis of PVA. Thev also oro-
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