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Octadecane Fixation via Photocrosslinking of Polyethylene Film
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Abstract— Polyethylene(PE) films were photocrosslinked by continuous UV irradiation. Benzophenone addition as low as 1wt%
into the PE film increased the gel fraction up to 96%. The photocrosslinking was attributed to the recombination of PE radicals
generated upon UV irradiation, which was enhanced by the hydrogen abstraction of the added benzophenone. Also the crossliked PE
showed higher thermal stability and decreased crystallinity with increasing UV energy as shown by TGA, XRD and DSC analysis.
It was also possible to fix 5.4% octadecane into PE by the photocrosslinking. The crosslinked PE film containing octadecane showed
lower tensile strength and modulus coupled with higher extension compared to that without octadecane, which can be used as a new
plasticizing method for the crosslinked PE film.
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Fig. 1. Effects of UV energy on the gel contents of PE.
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Fig. 2. FT-IR spectra of the crosslinked PE films
containing 1wt% BP.
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Fig. 3. XRD spectra of the crosslinked PE films

containing 1wt% BP.
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Fig. 4. DSC diagrams of the crosslinked PE fims
containing 1wt% BP.
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Table 1. TGA analysis data of crosslinked PE films containing BP

Photointiator UV energy GF Tos Tso Ts DTGA peak
(Wt%) (I/em®) (%) (C) (C) (C) (0)
0 0 0 437.7 484.0 506.4 494 .4
1 30 88 440.4 485.1 507.8 494.8
1 70 96 506.4 507.8 508.1 4959
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Fig. 5. DSC diagrams of the crosslinked PE fims
containing octadecane.

Table 2. Fixation of crosslinked PE films containing
octadecane (Pl 1wi%, UV energy 70J/cm?, impregnation
time 2h)

Treatment Octadecane AHt
(%) (/g

uv 0 -
Octadecane + UV 54 0.5
UV + Octadecane 2.7 0.2
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Fig. 6. DMA diagrams of the crosslinked PE films
containing octadecane.

Table 3. Tensile properties of the crosslinked PE films

Strength Elongation
(MPa) (%)
Untreated 17.1+1.6 30243
uv 19.1+3.6 14443
Octadecane + UV 15.3+1.9 226+2
UV + Octadecane 20.0+2.4 188+4
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