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Table 1 Effect of ethylene oxide monomer concentration on the polymerization®

EQ
(ml)

Yield

Run (g)

PEQ incorp orated in PE-g-PEO*
(mol% }

M, of PE-g-PEQ®
{ x 1073 g/mal)

Graft length®
( x 107 * g/mol)

21.8
35.8
45.7
52.8
58.7

1.0
2.0
3.0
4.0
5.0

2.85
3.70
4.58
5.41
6.33

h B W R

1.54
1.99
2.43
2.9
3.41

1.42
2.80
4.15
5.66
7.17

* 2.0 g PE-pMS-g-OK{ M, = 1.08 x 10°g/mol, M_,/M, =2.4); 30 mL THF as solvent; Polymerization temp = 80T ; Polymerization time = 48 h; Graft

density = 3.25( calculated by Eq.1)
" Determined by ' H-NMR
¢ Calculated by Eq.2
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Fig. 1 Scheme of anionic ring-opening graft-from polymerization of ethylene oxide
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Table 2 Effect of polymerization time on the graft-from polymerization of ethylene oxide®

Rumm Polym time Yield PEO incorp in PE-g-PEG® M, of PE-g-PECY Graft length
(h} (g) (mol 9% ) ( % 1077 g/mol) { x 10~ * g/mol)
6 1 2.12 1.6 1.09 0.3
7 10 2.90 2.2 1.56 1.48
8 24 4.10 40.0 2.21 3.48
5 48 6.33 58.7 3.41 7.17

* 2.0 g PE-pMS-g-OK(M, = 1.08 x 10°g/mol, M_/M, =2.4); 30 mL THF as solvent; Polymerization temp. = 80°C; Ethylene oxi
ml.; Graft density = 3.25( calculated by Eq.1)

* Determined by ' H-NMR

¢ Calculated by Eq.2

ide monomer = 5.0

TERI2HRINLBEMN S, MENERL (PE-pMS-CH,CH,OH) L EW (a) B 2 W/ B H 4k
LN TERESEAZBRENHARUEESR ZH(EEEALZH 21 .8mol % )PE-g-PEO T E#

HAMRERER. BT AT ERMeEHER  BEEEYO NEREE.

REmERAEZERARDNERA RN ST BEHRBRMT:0 =147 AR ZHM
B —CH,—,8=2.35456=7.0~7.1 RXHBEEZ

B2liRASERENBZANRREEZE HONEPE—CH MEF—CH— E£RZE-
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Fig. 2 'H-NMR of PE-pMS-¢-CH,CH,OH (a) and
PE-g-PEO (21.8m0l% PEQ) (b)
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Fig. 3 DSC spectra of graft copolymers PEQ concentration
a) 3.6mol% ; b) 58.7mal%
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Fig. 4 SEM image of PE/PC blends
a)1.0 wt% PE-g-PEO as compatibilizer, PE/PE-g-PEO/PC = 75/
1.0/25( weight ratio) ; b) PE/PC = 75/25
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SYNTHESIS OF GRAFT COPOLYMER PE-g-PEO BY A NEW ANIONIC
GRAFT-FROM POLYMERIZATION

LU Yingying', CHEN Shangtao'*, HU Youliang', CHUNG T.C. (Mike)®
(" State Key Laboratory of Engineering Plastics , Center for Molecular Science , Institute of Chemisiry , Chinese Academy of Seiences ,
Beijing Laboratory of Catalysis, Key Laborasory of Catolysis, Chinese National Petroleum Corporation., Beijing  100080)
(? Cradugie School of the Chinese Academy of Sciences, Beiiing  100039)
(* Department of Material Science and Engineering , College of Farth and Mineral Science, Pennsylvonia State University ,
University Perk, Pennsyloania 16802, U.5.4.)

Abstract A new route for synthesis of amphiphilic graft copolymer PE-gPEQ containing hydrophobic polyethylene
as the backbone and hydrophilic poly ( ethylene oxide) as the side chain has been discussed in this paper. The
structure of the copolymer(such as graft density and graft length), the molecular weights of both polyethylene and
poly(ethylene oxide) side chain,as well as the molecular weight distribution of the copolymer can be designed and
controlled easily by this route. The molecular weight of poly ( ethylene oxide) side chain is proportional to the
polymerization reaction time and the ethylene oxide monomer concentration, which indicates the “living”
charactenzation of the anonic polymerization of ethylene oxide. The graft copolymers PE-g-PEQ synthesized have
been characterized by ' H-NMR and DSC tests. And the SEM result shows that after adding the amphiphilic graft
copolymer PE-g-PEO as the compatibilizer for the PE/PC polymeric blend, the compatibility of the blend improved
greatly . Therefore, this kind of amphiphilic graft copolymers can be used as the efficient surfactant for the polyolefin
blend and composite materials.

Key words Polyethylene, Poly(ethylene oxide), Graft copolymer



