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Tab 1, Gel fraction and DSC analysis of irradiated LDPE

1st run 2nd run
Antioxi-
Sample dant/phr Gel/% Heating Cooling Heating Cooling
code )
T./C AHg/Jeg™! To/C AH /Jeg! Tno/C AHp/Jsg ! T/°C AH./J-g™!

2-1-UIR 0 0 108.9 108,1 97.3  86.8 108,4 102,1  97.4 83,7
2-1-IR 0 72.07 106,2 103,1 95,8 79,5 106,2 98,4 95,7 77.9
2-3-UIR 20 0 107.6 104,9 97.3  81.5 107.7 98,9 97,3  80.8
2-3-IR 20’ 65,56 106,7 101,0 95,2 79,1 106,6 96,3 95,3  78.5
2-4-UIR 209 0 108,9 107.5 97,2 81,8 108,3 101,6 97,2  83.9
2-4-1R 2(0 40,16 106,1 03,7 96,1  80.5 107,5 101,8 96,1  82.6
2-6-UIR 1.5 0 108,0 106,4 97,6 82.5 108,2 100,2  97.7  80.5
2-6-1R 1.5 65,28 106,1 100,1 96,6  76.6 106,0 96,1 95,5 76,2

UlR-unirradiated, IR—-irradiated

T.-Peak melting temperature; T.-Peak crystallizing temperature; AHy~Enthalpy of fusion; AH.~
Enthalpy of crystallization

11,1,3 tris(2-methyl-4-hydroxy-5-tertiary phenyl) butane (Topanol CA)

())N-phenyl-1, 4-phenylenediamine (PPDA )

()(Tetrakis [methylene B-(3,5-di~t-butyl-4-hydroxyphenyl)-propionate) methane(Irganox 1010)
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Fig 1. Ist heating DSC thermograms of unirradiated and irradiated LDPE
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Fig 2. 1 st cooling DSC thermograms of unitradiated and irradiated LDPE
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Fig 3. Enlarged cooling DSC thermograms of unirradiated and irradiated LDPE near 60°C

Tab 2, Exotherm near §0°C on cooling DSC scanning for LDPE, showing the crystallization
of PE segments rich in branches

Peak crystallization Enthalpy of crystalli-
Sample code temperature/°C zation /J.g~t
2-1-UIR 59,686 3,133
2-1-IR 59,505 2,356
2-3-UIR 58,698 2,589
2-3-1R 58,333 2,027
2-4-UIR 58.806 3.478
2-4-IR 58,171 2.398
2-6-UIR 59,337 2,668

2-6-IR 59,003 2,006
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Tab 3. X-ray diffraction analysis data of LDPE heat-treated at 100°C for 10 min

[110]
Sample code - Crystallinity /%
Crystal size/nm Plannar spacing/nm
2-1-UIR 17.5 0,4167 63.9
2-1-1IR 17,1 0.4143 58.7
2-3-UlR 18.2 0,4160 62.4
2-3-IR - 17.5 0.4154 57.6
2—-{-UIR 17.1 0,4160 60,4
2-4-1R - 17.8 0.4154 \ 60,2
2-6-UIR 17,5 0,4167 61,7
2-6-1R 18.2 0,4169 57.8
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MELTING AND CRYSTALLIZATION OF LDPE
CONTAINING ANTIOXIDANTS AND IRRADIATED

Xiao Weiwei Chen Kegiang
(Polymer Research Institute, Chengdu University of Science and Technology, Chengdu 610065)

ABSTRACT Gel fraction(%) of LDPE containing antioxidants and irradiated
by fast electron beam(200 kGy) at ambient temperature and in air decreases by 6% —
30% as compared with the control specimens. DSC measurement shows that the peak
melting temperature T,, enthalpy of fusion, peak crystallization temperature T. and
enthappy of crystallization of the irradiated LDPE are somewhat declined relative to
that of unirradiated specimens. The second heating and cooling DSC run demonstra-
tes that the T, and T. of all the samples studied in this work are not changed, but
their enthalpies of fusion and crystallization tend to decrease, The cooling DSC re-
veals no influence of radiation on the blocky distribution of the branches in the
LDPE used in this work. The X-ray diffraction analysis for the heat-treated sam-
ples demonstrates that irradiation does not cause appreciable change of the crystal
structure and crystallite size of the samples, but the degree of the crystallinity of
the irradiated samples is somewhat lower than that of unirradiated ones.

KEYWORDS LDPE, Radiation crosslinking, Melting, Crystallization, DSC an-
alysis, X-ray diffraction analysis, Branched chain distribution,
Antioxidants



