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EFFECT OF HALS ON RADIATION DISCOLORATION OF PE

WANG Huiliang WANG Chun CHEN Wenxiu
( Department of Chemistry, Beijing Normal University, Beijing 100875)

ABSTRACT  The effects of hindered amine light stabilizers (HALS) on the radiation™in-
duced discoloration of polyethylene (PE) are studied by measuring the yellowness index (YI) of
PE. It is found that all the HALS used are effective in preventing PE from radiation —induced
discoloration- The YI of PE added pentamethyl HALS (PMPM., PPMPM) is a little higher than
that of PE added corresponding tetramethyl HALS (TMPM, PTMPM) when radiation dose is
lower than 100kGy . but when the radiation dose is higher than 100kGy . the YI of PE added pen-
tamethyl HALS is lower. Pentamethyl HALS is more effective in preventing PE from radiation—
induced discoloration when radiation dose is higher- It is also found that polymeric HALS is more
effective in preventing PE from radiation — induced discoloration than corresponding monomeric
HALS when radiation dose is higher than 200kGy . The formation of alkyl free radical. carbonyl
after irradiation is measured- It is found that the relative concentration of free radical formed in
PE added TMPM is higher than that of PE added PMPM when radiation dose is relatively high-
The carbonyl index of PE containing pentamethyl HALS is less than that of PE containing te-
tramethyl HALS when radiation is relatively low , but the result is contrary when radiation dose is
relatively high- It is believed that HALS prevents PE from radiation —induced discoloration by
scavenging free radicals formed in irradiated PE-

KEYWORDS  Polyethylene (PE). Radiationinduced discoloration, Hindered amine light

stabilizer (HALS)
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