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Fig. 1 Synthetic scheme for the preparation of CPE-g-HEA
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2.4
GPC CPE  CPE-g-HEA HEA
4 1. 2 BPO 1%
. HEA M, 2
CPE  CPE-g-HEA HEA
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2.5.2 CPE  CPE-
16 . g-HEA GPC
12f 3.
% a
= Table 3 Branch number comparision of different methods
2 0.8
% Calculating methods Branch number
0.4L 1.6.1 Formula 6.5
Ikada '® method 5.4
040 56 52 23 24 Ikada
lgM GD CPE- g-HEA
Fig. 4 GPC trace of CPE a and CPE-g-HEA b with TDI D1 HEA
chlorine content 35 wt% CPE- g -HEA 35 wt% HEA
5 wt% HEA GD 2.98%.
Table 1  Average molecular weight and distribution of polymers
o ’ eht and ditribution of poom CPE-g-HEA  HEA DI
Samples M, x10* M, x10° M,/M,
CPE 9.01 1.29 1.43
CPE-g-HEA 9.48 1.34 1.41 5.4
2.5 CPE  MMA
2.5.1 1.68%
20
HEA PE PFE, PE
HEA
GPC 2. 2
M, 730.
2 a
=1
:
z
g
E
Table 2 Average molecular weight and distribution of polymers 4
1 |c 1 1 1
Run M, x10° M, x10° MM, 10 20 30 40 50 60
1 7.30 7.40 1.01 20()
2 7.30 7.40 1.01 Fig. 5 X-ray diffraction pattern of polymers
3 4.13 4.14 1.10

a HDPE b CPE chlorine content 26.5 wt%

1-Homopolymer seperated from grafting system 2-HEA chlorinating ¢ CPE-g-HEA chlorine content 26.1 wi%

polymerization product 3-HEA bulk polymerization product
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6 X-ray diffraction pattern of CPE

a  Chlorine content 26.5 wi% b Chlorine content 30.4 wt%

¢ Chlorine content 36.0 wt% d Chlorine content 41.9 wt%
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Fig. 7 X-ray diffraction pattern of CPE-g-HEA
b Chlorine content 30.4 wt%

d  Chlorine content 40.9 wt%

a  Chlorine content 26.1 wt%

¢ Chlorine content 38.0 wt%

HEA
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PREPARATION OF HYDROXY-FUNCTIONALIZED CPE via in situ

CHLORINATING GRAFT COPOLYMERIZATION
——STRUCTURE CHARACTERIZATION

ZHU Xuezhen' YIN Qingming' ZHAO Jiruo' > YIN Jinghua’ FENG Ying' WANG Yuling'
U Key Laboratory of Rubber-Plastics Ministry of Education  School of Polymer Science and Engineering
Qingdao University of Science & Technology — Qingdao 266042
% State Key Laboratory of Polymer Physics and Chemistry ~ Changchun Institute of Applied Chemistry
Chinese Academy of Sciences  Changchun 130022

Abstract A grafting copolymer CPE-g-HEA  composed of poly 2-hydroxy ethyl acrylate PHEA as branched
chains and chlorinated polyethylene CPE  as backbone was synthesized by in situ chlorinating graft
copolymerization. No any initiator was added in the system.The process of in situ chlorinating graft copolymerization
comes from continuously introducing chlorine gas into the reaction mixtures composed of only high-density
polyethylene powder and a little amount of 2-hydroxy ethyl acrylate HEA . When heated a chlorine molecule
decomposed into two chlorine radicals which can lead to chlorination of PE grafting of HEA to PE and
homopolymerization of HEA as well. The structure of CPE-g-HEA was characterized by FT-IR 'H-NMR GPC and
WAXD. The results of FT-IR 'H-NMR and GPC indicated the existence of grafting copolymer of CPE-g-HEA . It
can be found that the side chains of the copolymer were very short compared with those of HEA by bulk
polymerization according to the GPC trace and also the copolymer had more branches compared with the aqueous
suspension graft system CPE-g-MMA

Key words Functionalization CPE-g-HEA in situ chlorinating graft copolymerization Structure characterization





