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Fig. 1 High resolution TIC pyrograms of N-

methylaniline modified polyethylene ( NMA-PE )
pyrolyzed at 160 (a); 200C (b);255TC (¢) for 2 min
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Fig- 2 High resolution TIC pyrograms of aniline
modified polyethylene (AL-PE} pyrolyzed at 160°C {a);
200C (b} :255T (c) for 2 min
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Fig. 3 High resolution TIC pyrograms of
phenethylamine modified polyethylene ( PEA-PE )
pyrolyzed at 255C {a}; 280°C (b); 315T (¢} for 2min
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Fig. 4 High resclution TIC pyrograms of 9-
aminomethylphenanthrene modified polyethylene ( AMP-
PE) pyrolyzed at 255°C (a) ;2B0C (b);315C {c} for 2

min
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Table 1 The yields of decomposition products (NMA, AL, PEA and MPH) following heating at different temperatures for 2 min

Yield of main decomposition

Derivative group lost from

Polymer Product pruduc; (( .;(::L) L™H its mod;fl(e:: I)’E( %)

160 200 255 280 315 160 200 255 280 315
NMA-PE NMA 223.3  305.5  448.2 — - 11.79  16.13  23.66 — —
AL-PE AL 590 973 982 — — 6.87 11.33  11.43 — —
PEA-PE PEA 0 0 15 20.5 25.3 0 0 0.11 0.15 0.18
AMP-PE MPH 0 0 0 20.0 1838 0 0 0 0.1 9.99

NMA: N-methylaniline; AL :aniline; PEA: phenethylamine ; MPH:9-methylphenanthrene; AMP: 9-aminomethylphenanthrene
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THERMAL DECOMPOSITION BEHAVIOR OF CHEMICALLY MODIFIED
POLYETHYLENE IN THE TEMPERATURE RANGE OF PROCESSING

HUANG Liyan,SHI Yi,CHEN Liusheng,JIN Xigao
( Polymer Physics Laboratory , Center for Molecular Science , Institute of Chemistry,
Chinese Acaderny of Science , Beijing 100080)
LIUR.H. WINNIK M. A.
{ Department of Chernistry and Erindale College , University of Toronto, Toronto , ON, Canada M55 1A1)

Abstract The thermal decomposition behaviors of four chemically modified polyethylene were investigated
by high resolution pyrolysis gas chromatography-mass spectrometry (HR PyGC-MS). The results revealed
that substituents attached to maleated polyethylene as amides formed from secondary amines are
significantly less stable than imides formed from primary amines. N-methylaniline amide-derivatives of
maleated polyethylene undergo significant decomposition at 160°C and substantial decomposition at 2007 .
In contrast, the imides (except aniline imide) derivatives of maleated polyethylene are stable for long periods
of time at 1607 , and the decomposition of phenethylamine imide-, 9-aminomethylphenanthrene imide-
derivatives is initiated slowly at 255C and 280 , respectively. The effect of different modified groups on
thermal stability of the polymers was discussed based on the qualitative and quantitative determination of the
products. The thermal degradation pathways for the above chemically modified polyethylene were
suggested.

Key words Modified polyethylene, Amide, Imide, Thermal Stability, High resclution pyrolysis GC-mass

spectrometry



