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Study of Effects in Polyethylene Terephthalate Films Induced
by 35 MeV/u Ar Ion Irradiation

LIU Chang-Hong, ZHU Zhivyong, JIN Yun-an, WANG Yan-bin, SUN You-mei, HOU Ming-dong,
WANG Zhi—guang, LIU Jie, CHEN Xiao=i, ZHANG Chong-hong
(Institute of Modern Physics, the Chinese A cademy of Sciences, Lanzhou 730000, China)

Abstract: Stacked polyethylene terephthalate films were irradiated with 35 MeV/u Ar ions at room
temperature. The ion induced effects were studied by ultraviolet—~visible spectrometer, Fourier-transform
infrared spectroscopy, X-ray diffractometer, X-ray photoelectron spectroscopy, electron spin resonance
spectroscopy and differential scanning calorimetry. Bond breaking and the formation of alkyne end groups
and free radicals were observed. The bond breaking processes occurred mainly at the ethylene glycol
residue of the trans configuration, C—O bond of ester and at the para position of benzene rings. The
benzene ring structure is found to be more stable under irradiation. With increasing absorbed dose the
crystallinity of the material was gradually decreased from 41. 7% of the virgin material to about 15% at the
highest dose. The cross section for amorphous transformation shows linear dependence on the mean
electronic energy loss. It is found that the induced effects depend mainly on the absorbed dose. A

threshold of about 4.0 MGy is determined for all the observed effects.
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