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Summary : It is investigated the crosslinking of polyethylene (LDPE) by elecron beams
With
help of IR-spectroscopy, it is measured the consumption of cross linkingagent according to

in the presence of crosslinking agent f.e. acrylic ester of multifunctional alcohol.

irradiation dose. already in low irradiation dose (5Mrad) spend 45~50% of added crosslinking
agents, but in spite of high dose (12Mrad) about 60~75% in maximum. It shows, that in
irradiation dose of 12Mrad «the ratio of consumed and added crosslinking agent is according
to sort of crosslinking agent different, it is measured TMPTA:(0.74, PETA:(.58 and PET-
RA: 0.5 respectively.
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Table 1. Physical Properties of Polyfunctional Mono-

mers,
Physical properties | PETA! | PETRA? | TMPTA3
appearance clear liquid (clear liquidiclear liquid
molecular formular | Cy7HyOg | CrH1sO7 C1sHz0s
;lnol}fcalar w(eig})lt 352 298 295
ash point (°C
(Cleveland open cup) 17 220 >150
oo, cps) 1600 780 150
density (250(:) 1. 18~ 1, 185~ 1.11+
1.19 1. 20 0.01

1) PETA: Pentaerythritol tetraacrylate
2) PETRA: Pentaerythritol triacrylate
3) TMPTA; Trimethlolpropantriacrylate
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Ze]o el BASF (Badisch Anilin soda Fa-
brik w. Germany)¢] A %41 Lupolen 1800 (&
A 10°%g/mol, FAFF D 9 F Bkl
7F < 20°]™ melt index¥ 20g/10min)o]t},
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Figure 1. IR-spectrums of low density polyethylene
(LDPE)-++.-- and LDPE with polyfunctional
monomer (TMPTA) —.
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Figure 2. Change of extinction (1405cm™1) of polyet-
hylene (LDPE) films in presence of polyfu-

nctional monomers.
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Figure 3. Change of extinction (810cm™!) of polyet-
hylene films (LDPE) in presence of polyfu-
nctional monomers.
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Table JI. Composition of Polyfunctional Monomer!?
Zg;ﬁ;_ acryl- triacr- oligoanc-
alcohol component | ster est'er ylester Ipolymer
(wt- (v&t/— (wt-  part. ’
%) %) %) (wt=%)
pentaerythritol — 8.1 61.6  30.3
(PETA)
pentaerythlitol 30 20.6 350 41.8
(PETRA)
trimethylolpropane — 5.8 67.0 27.2
(TMPTA)
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Figure 4. Change of extinction (1405cm™!) of PE-flms
with polyfunctional monomers to irradiation

dose.
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Figure 5. Change of extinction (810cm™) of PE-films
with polyfunctional monomers to irradiation
dose.
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Figure 6. Change of extinction(1405cm™Y) of PE-films
with various concentration of TMPTA to
radiation dose.
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Figure 8. Relation between concentration (g/100PE)
and consumption (g/100PE) of polyfunctional

monomers at 12Mrad radiation.
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Figure 7. Radiation crosslinking reactions scheme of polyethylene with polyfunctional monomers.
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ot & Fig. 82 24} 12Mrad =AHAZ & oA 7
wzA Y Avtegst el fAE Hehig
ot ol & AA (y=an)¥) 717l (@F AR ¥l
sted ¥ TMPTA=0.74, PETA=0.58 PETRA
=0.524 TMPTA”} 7}& == PETA % PET

A
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RA9] £Ao]t}, o] Table TolA olun] =9
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