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Tab. 1 The related NMR integrated area and FT-IR absorbance ratio of 10 different EEA samples
FE i Iy.cag I 2 (EA /% Al s Az A2 /Ao
1 36. 80 1. 00 5.01 0.122 0.124 0.984
2 27.30 1. 00 7.46 0.263 0. 159 1. 654
3 24.95 1. 00 8.18 0. 254 0.133 1.910
4 23.50 1. 00 8.70 0.203 0. 096 2.115
5 23.33 1. 00 8.76 0. 180 0. 080 2.247
6 21.06 1. 00 9.73 0.213 0.082 2.598
7 16. 91 1. 00 12. 19 0. 239 0.071 3. 357
8 17. 39 1. 00 11. 84 0.234 0.074 3.171
9 30. 11 1. 00 6. 75 0. 080 0. 066 1.213
10 21.53 1. 00 9.51 0. 205 0.069 2.526
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Fig. 3 FT-IR spectra of EEA709,hydrolysis product of EEA709 and EAA5980ICA), and
'H-NMR spectra of hydrolysis product of EEA709 (B)

BRI, 153 EEA-AA =Ry B 3(B) K
EEA709 JKf# 7= ¥ 19 'H-NMR % [& , 4 % i 19 )& 1 14
IR L5 e W ECIE TR EEA709 119928 28 5 AH
e B N T HLAE 6= 9. 98 Kb HY PR T B, R A
A R R, i — DUEW] T E-EA-AA =0T
LW HE R

T EEA 78 K fif o #2 of 32 8% 25 44 9 AS 2 9l ik
WL K 45 B8 E-EA-AA =oAL B Y47 A 5@ i
FT-IR U E 5] A, 1y /Ay » PG AT 18 BT EA %
& FT-IR brifE TAEMZAS 2] EA 1Y BE /R 43 8%, 730 5
O TR 3 2 W5 MK EE (o)

h=[x(EA) gy —x (EA) ge 1/

2 (EA) gy X 100 %. (D

2.2.2 RMEMH3 EEA709 7K fi# B K S0

T ST H 2 XF EEA709 K fif BE 1Y 5% Wi 5
SV 60 °C L e B E] 2 h, 2K 25 mL, Z % 35
mL,EEA709 % IN& 8 g, NaOH I EA FICEE /R H
2. 21 AE MR A b CRP4E 37 HAL S BOR B 1 55 F) 43
SR B N B TE) L RN iR B NaOH fl EA B 6 B8 /R
Lo DL R 2R BEAR R, 7% EEAT09 /K ff B 5 45
BRI, il 4 iR,

B 4CA) 7 T R BB X EEA709 7K fift BE /9 5%
Wi AT DL B N7 Ao T A 84 T, 7K R 04 K5 X
N SR B 4 h J5 L R 2L AT K B[] 7K i B2 I B K
RARAE. X J2 th T Bl B S#E4T . 4K R NaOH ¥
JFEW /D, I ELAT 50 %) TR i i P e vs /b L TR O
FEW /.

& 4(B) g B EE XF EEAT709 7K fif B 1 5% mil . 52
W28 R S AR T 40 C R, R Gk E AT T

% 50 “CHE, s B AT & A= B AE 2 b S g B[] P 2
Do i B ATY SR AR 8 AR Bl BN I R R 1 KL K R R Y
KAHIREE S T 80 CJF AR RN LB 5 (78.3 °C)
HY 2 ) 7K i BE AN AR Ak

& 4(C) K NaOH Hl EA FAITEE R X EEA709
KA BE RS2 T LA L FEAR R EEAT09 YR EE—
i, NaOH Fl EA 5T FEE IR b X K fif BE A 488 K5 .
NaOH B T 7EK it 2 i 2 bR T 16 2 5 B Ak
YR Z T NaOH #il EA BASTEEJR L/ T 3. 31 |,
BE & 2% L6 AE I 3 O, B I B RE 1S R, K i BE 4 K 2
NaOH Fl EA BLICEEIR [ T 3. 31 Ji » K fiff BE BE A
AR .

P 4D I B il 1 B I Ak & v B R 2 BEAR B LE
X EEA709 7K fift 42 FE B 52 e 0. AT LA - FE SR FR
P47 60 mL AT, Bl 5 H 2R R B B4 0, 7K A R 1
K5 76 2EARFUR 45 mL B, 7K i B 35 B d5c KA. A6
MR Z 2R AR S EEAT09 B BRI ) L VA 23 1k
VR A8 2R U T 45 mL W)L B 2 BB 84
EEA709 #4347 i AR R N AR A A &R EEAT09 1 43
THEA & & A H] T K A SN 08 HEAT 5 T Bl A R
RN, ZBEARFR D AR R E D ] B AR R K,
EEAT09 1) fife B2 38 <, SO0 3 B2 4 vmr o K A B 1 K
24 R KR I 45 mL J5 ., R IR R E A, HE
T 2B 5 D NaOH Bl /b B 778 78 790 1 He e
B S BOK i RE WY ).
2.3 EEA709 KBEFE¥pZmimalE

MRS 7K B 42 il ff BB AE — 8 B EE b U] R K
SRR BE T, R B o BN R KR B SR 2
Rl DLE 2l LDPE 50K 9 32 il ik 31 104, 37, 3



.+ 320 - JETT R 24 CH AR O 2016 4F
[ (A 601 (B
o™ ®)
L 50k
401
L 40+
L}
30F -
S =
E | . < 30
2()? 20l
10- 10
Or 0
0 1 2 3 4 5 6 4IO 5I0 (;0 7IO SI() 9IO l(l)() liO
7 50 i/°C
- (©) YT (D)
. 45+
L]
401 40t
L]
30t 7
= £ 30
< i <
25¢
10} 20r
ol 15
0 1 2 3 4 5 25:35 30:30 35:25 40:20 45:15 50:10 55:5
n(NaOH)/n(EA) V(totuene): V(ethanol)

Bl 4 EEA709 /K 5 5 R CA) LR 3R BE (B) \NaOH Fil EA BAJGEE IR L (C) L H2E I 2 BE R BLEL (D) A 6 R il 48
Fig. 4 Curves of the degree of hydrolysis of EEA709 with reaction time(A) ,reaction temperature(B),
the molar ratio of NaOH and EA unit(C) ,and the relative volumn of toluene and ethanol(D)

2 ARSI B ik Ay ) A 2

Tab. 2 Contact angle measurement results of related resins

B g h/% w(EA) /% w(AA)/ % e fh /(O
LDPE 104.342.6
EEA709 0 28. 4 0 93.641.8
EEAT709 K it 7= 4 25.3 21.7 5. 90.042.3
EEA709 7K f# 7= ) 32.0 19.8 6. 90.5+1.7
EEAT709 7K 7y 33.2 19.5 7. 89.9+1.5
EEA709 /K ffi ;=4 38.3 18.1 8. 88.4+0.7
EEA709 7K it 7= ) 40. 8 17.4 8. 89.142.4
EEA709 /K fff ;=4 44.0 16.5 9. 88.0+2.9
EEA709 7K it 7= ) 47.9 15.4 10. 87.241.9
EEAT709 7K fi# = ¥ 47.6 15.2 10. 87.242.0
EEA709 7K fift 7= ) 50. 6 14. 6 10. 87.341.1
EAA59801 0 20. 83.042.1
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Tab. 3 Results of adhesion test to PE

w(EA) /% w(AA) /% h/% 7 71/N
0 20.5 2. 658
14.6 10. 8 50. 6 2.933
16.5 9.3 43.9 3.987
18.1 8.0 38.3 4.028
19. 8 6.7 32.0 8. 674
21.7 5.3 25.3 9.197
22. 6 4.6 22. 2 11. 739
27.7 0.5 2.6 11.573
28.3 0 0 7.436
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Hydrolysis Reaction of Ethylene-ethyl Acrylate Copolymer
and Characterization of the Hydrolysis Product

XUE Huiyun,ZHENG Jin, LIN Dexun, LIN Caifeng,LLU Jia,

YANG Hui, WANG Xiangpeng,ZOU Yousi”
(College of Materials, Xiamen University, Xiamen 361005, China)

Abstract: In this paper, macromolecule chemical reaction of ethylene-ethyl acrylate copolymer (EEA) was studied. Ethylene-ethyl
acrylate copolymers were hydrolyzed in strong alkaline conditions to ethylene-ethyl acrylate-acrylate acid (E-EA-AA) terpolymers,
which are amphiphilic. The effects of different reaction temperature. reaction time, molar ratio of sodium hydroxide (NaOH) and
ethyl acrylate (EA) unit,the amount of toluene and ethanol on the hydrolysis degree of EEA were studied. And the hydrolysis prod-
uct was characterized using Fourier transform infrared (FT-IR) spectrometer and nuclear magnetic resonance (NMR) spectrometer.
The FT-IR standard working curve of the composition of EA in EEA was established through FT-IR and NMR measurements, which
can be used for quick and quantitative tests. Contact angle with water and the adhesive strength to polyethylene (PE) of the hydroly-
sis product were measured. The results showed that with the increasing degree of hydrolysis,carboxyl content increased,and contact
angle with water decreased,which indicated improved wettalility of the resin surface. When the mass fraction of EA and acrylate acid
(AA) were around 22. 6% and 4. 6% respectively,the hydrolysis product had the highest adhesive strength to PE.

Key words: ethylene-ethyl acrylate copolymer (EEA) ;alkaline; hydrolysis; terpolymer;contact angle



