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Table 1 Effect of EOX concentration on conversion

EOX/tcluene [EOX]
(V/V) (mass%) {%)

2/1 69.6 98.4
1/1 52.5 96.0
1/E.5 43.0 90.5
12 36.8 74.8

Conversion
State

Homogeneous phase, transparent
Homogeneous phase, transparent
Twao phase

Two phase

[MeQTs] = 1. 5mol % , 100T ,60min
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LEVHE Al A, ki i >50% X 5205
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M, RHAM R AR, BEMER T, %
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Table 2 Effect of different slvents on EOX polymerization

Reaction condition

l Convesion M
Solvent [MeOTs] [EOX] T t (%) (g/mol)
(mol% ) {mass% ) {(T) (min)
CH,CN 1.5 69.6 80 300 94.2 16700
Toluene 1.5 69.6 100 60 98.4 9700
2.2 EAASPEOXMBRABEEN W ER . EHEOX HEFHAAES RS EAA
2.2.1 EAA-g-PEOX WZL b 434 LA MeOTs  EEIKBMEMHBRR.
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..... ?HCHT"“ . RI_GNCHICHT).TT
C
COOH o E
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HERELE 1L AES amf IEN EAA &
1704cm Y4 — COOH RIFFAER M. M b AT LUK
# PEOX 7E 1639cm ™ 'Ab 4 42 BE B 0 $F1E R W M .
RE2cBER UEFONOL)EHE &
1639cm ™1 4b 5 A AU Bt B AU KR IE R MK, &
1704cm ™ 145 —CO0H 1) W W, 13 8 8 43 —COOH
SRR T RN AR R TR R Y.
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Fig.1 IR spectra of EAA a) .PEOX b) and EAA-
g PEOX )
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2.2.2 BREERSHFMAMNER"=YHER
2.2.2.1 RERENER HR3IULUEFLHME
ERBESE S KIS m, R EREENKE
W XBLHRAEEZHEA  XRATHER
EemmEBEN AR EZEKEEN PEOX
TEHEBE AR R RSk BT S EAA EfTREBR
R, W0 B3 T b 3 0 3 8 0 0 T S B R AW B
ERHESHREIER , PEOX KK, A
5 B 90 S0 8 15 B39 m, R 0 K, B[R R
PEOX #% W B RS i Wi 1 K, Hitim 5 EAA
ST REBRR LSBT/, KRR, A
T EREXAB/NNBE B EaEEEMY
4 R B b R B T OR & LA 8] ) 3E 4 St
KISW/N, MW R A KRB E) % 70min B,
EEPBEKXHK25.7%.

Table 3 Effect of times of fires-step polymerization time on graft
copolymer

£ (min) d(%) AA(%) DP,.,
30 21.6 4.34 16
50 23.6 4.66 39
70 25.7 4.7 74
95 25.2 4.78 81
119 24.6 4.83 84

First-step polymerization: [MeQTs]=1.5mol% ,[EOX]=
69 .6mass% , 100°C ; Graft copolymerization: 110°C ,10h

2.2.2.2 BIEANMEENEHEENER HE4
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R BEERIENMEKENEEENERSR
Bz i 1B (Y A 2L 8L, LR T 2K AL B & PEOX
B HIE b0, B R AL A9 A PR LB A0, B2 R e AR X
M FREEHE—TRE.
2.2.3 BERMNMEFMNBEEENE®2.2.3.1
B AT S R BEX R RGEN &
2 REMKENM#TD oh, ERFECHEH
23.7% , BN, EEETALA K X
7 R A BRG] B, PEOX B BB T 1
EehEsT, B SHAXME LD, i PEOX &
AW N, for B8N 2 8 3 K, AT (3 e B R
WHRBA.

Table 4 Effect of initiator concentration on graft copolymer

[ MeOTs] (mol% ) d (%) AA{%) DPp,
2.9 24.9 464 47
2.0 25.0 4.74 67
L5 25.7 4.7 74
1.2 21.4 5.10 95
1.0 17.1 5.44 113

First-step poymerization: [ EOX] = 69. 6%, 100°C , 70min; Graft

copolymerization: 100°C ,10h

R iR SR R NIRRT B Em,
B 100TC 105 \110C i, B R d, % 5+ B KA
16.3.22.5.25.7.
2.2.3.2 PEOX 5 EAA WEE/RECH ({8 ) X
BERNKER G FEBERME PEOX ME&
YEREREBKEN B 75 EAA FRERAEM 111 )
B, ARLZREET PEOX 5 EAA PR AA B
IR (RS ) X R R M R . ch T 3 AT AT, X
PEOX 5 AA BE/RE N 1: (5~6)Bf , BRI RE K,
HERLHER T &8 2T K. Baker 20 5
OPS(& 1% BEMM PS)5 CPE(AA S &K 9%
BRIZ &Pt REY) WILR &R, iR AE
e 55 50 B RN AE R B UK B R . Baker A
Sy 7 4 K EB o3 B R R B W o S R Y [ IR T B
B DBEBREEAAYNIHAS AHERI T
HRAEMNRENGHEMEE. 2)) PR 46E
EAAY S FMRKBBRER S TR H BN 5 %
MR S N , i B B4 fE EAA £8 ERERE
ofrBRRE R M LS . R R R B FF B AR
.
2.2.3.3 BHBAMBRESESEERNME
MW OB TRMAA% N 6.7%# EAA 5 PEOX i
ITHEERBS, A EREFRT AA% R 22.1%

WEAMA ERBESEE /I IMEALRELER
(CPEW) (B2 {& 4 16.4mgKOH/g) 5 PEOX K I
MR BT CPEW A SHATAFBR, AT
% —FRIE, =FHAH COOH% KR .

30

dy (%)

10

1 i 1

1(h)

Fig.2 Plot of grafting degree versus time

119 1.7 16 1:5 14 1:3
Molar ratio

Fig.3 Effect of PEOX to AA molar ratio on grafting
degree

&S OB, B EN COOH % # K, #H
B R K, HI%E S COOH% A B #,
CPEW I TH COOH B KK, EHBRMRE M
AT BAERRMNAILERN BHERK. H
EAAARHER T =51 EAA U EAA #1T
BEEE R, EREHHERT 20%.

Table 5 Effect of different carboxy group content of raw polymer on

raft coplymer

CPEW  EAA EAA’

COOH% (Raw polymer) .32 419 13.8
COCH% ( Graft copolymer) 0.99 290 9.43
Nexox : Nooou{mol) 1:1.5  1:5.5  1:20
d, (%) 3.1  24.9 28.9
DPy,, 29 47 41

[MeOTs] =2.9maol% ,110TC ,7¢min
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2.3 EAA-g-PEOX % PBT/PP £ B RN E .24 PBT/PP = 8020 B}, B 25 1 7 77 I & i 388
R . b, ehit B SRR L — P REY

FAA-g-PEOX B89 8 MIEHBHEM PE, REEMARS 2--3phr, SRAEMHAERHHE
FEAWER PEOX, M vl fE ARt SR ¢ b, it o B SR A 80 % , 25 h . f 3R BE IR A A
REyHLBEMHEN, AL PBT/PP REBHK R MR . XESYE IS AR AT EA XN
d, W BT £, EAA-g-PEOX BB A M B % RIEEARXEE.
PEBT/PPHIEEZMHEEFE, B R AR AR
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SYNTHESIS AND CHARACTERIZATION OF GRAFT
COPOLYMER OF EAA WITH POLY(2-ETHYL-2-OXAZOLINE)

CHEN Ruizhu, ZHANG Ying ,ZHANG Yuncan, PAN Enli
(Department of Polymer , Nanjing University of Chemical Technology , Nanjing 210009)
OU Yuchun, YU Zhongzhen
( State Key Laboratory of Engineering Plastics , Institute of Chemistry , Chiense Academy of Sciences , Beijing ,100080)

Abstract The title graft copolymer was synthesized by a two-step polymerization process. In the first step
the monomer of 2-ethyl-2-oxazoline (EOX)} was polymerized by cationic ring-opening polymerization with
MeOTs as initiator in toluene. The prepolymer of poly{ N-propionyl-ethylenimine) (PEOX} having living
propagating end of oxazolinium ion in toluene was obtained with average molecular weight less than
10,000g/mol. Then the EAA (ethylene-acrylic acid copolymer) was grafted through the reaction of pendant
carboxy group of EAA with the terminated living oxazolinium ion of PEOX in toluene. The effect of various
parameters such as reaction condition of cationic polymerization, grafting reaction time and temperature,
reactive group in EAA and PEOX molar ratio, and carboxy group content in EAA on grafting degree and
average degree of polymerization in the graft chain were evaluated. It was found that there was a maximum
grafting degree of graft copolymers, when the EAA/PEQOX molar ratio is in the range of 5~ 6. The graft
copolymer EAA-g- PEOX with grafting degree>>25% can be obtained under some specific conditions, such
copolymer can be used as compatiblizer in PBT /PP blends tc improve the compatibility of the two phases
and the mechanical properties.

Key words 2-Ethyl-2-oxazoline, Poly( N-propionylethylenimine), Cationic ring-opening polymerization,
Grafting copolymerization, Ethylene-acrylic acid copolymer



