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Table 1 Physical properties of primacor 1410,3002,3003 copolymer

EAA1410 EAA3002 EAA3003

Comonotmer content {wt% ) 9.7 8 6.5
Melt Index, 190°C/
1.5 9.8 7.8
2.16 kgl g/10 min)
Density (glem” } 0.938 0.936 0.935
Melting point( €) 9% 100 100
Crystallization point( °C) 80.6 85.6 87.2
1.2 REENS&

A EB RN et ath X FE—
THHFIERHFEE EAA 71 DPE TREH,RE,
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DCF30/7-IA) Nt 4 h B RS , E BB
EAA/DPE A AT 2B — R B %%, BLE, 7
B E #13 EAA/DPE R B9 ;T BGE YR
BRMR AR AP 2 180°C F AR I
B 10 min; /R PRORESRME— RS
EEYSRE FHEREAE BaE, APEX HFER
3B AW, HBKY6 h;ESOCHSHA( @I
RAELT ZK-20) AT T4, 14 h ERG
RN
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2.1 EAA EMANNE

IMARAKRRSENZENERLAERY
FEMAMKERLER 2 in SREREH . A
RIS EAA RIS H AA S BAR, B
M EAA B A 38/ T 90°, UFHA EAA WIS T C
H—FMEKER S FHE LR RAIEE,EAA
PREEWRESRE AASEMHMME K EMAE
HRIRE /D, B ANE.

Ak = x 100%

Sigmascan M 22 B {4 9 H IR FL B &
Table 2 Measured contact angles of EAA
Measured contact angles { degrees) Average (degrees)
EAA3002{ acrylic acid content:8.0 wt% ) 77.3 77.7 79.2 78.1
EAA3003{ aAcrylic acid content:16.5 wt% ) 81.1 78.9 80.1 80.0
EAA1410{ acrylic acid content:9.7 wt% ) 73 70.8 72.8 7.2

2.2 EAA/DPE kEfh%¥EE
B 1 & EAA1410.EAA3002 . EAA3003 5%
MEZNRAFHE I MHBERERBI ML L
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MBEESNER LT WX, &K 2P B-HAH S
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ERBZH . R —BEER-EHIB, MYUE o S ERRTEE. LRI EINAEH,
RHVBEKERT SO %t , EEREDEES LRI E X 40 wvi% ~ 50 wm% , HLE 5
VAHHBEBEPERL R, mETHABRBER B ,  BILEWREBEHER D RIB/ET
RE-RAETE AE1FETUED, ERESS FEOAREENESL SN AOTLER. &
ZE L BTMAENERBREREHEY, XHUEWET Lk BERE R 1, B & A 25 00 0 o 3 A%, 9t
H-BHEHIBEESYEHAN EAA NKELREN ZIE RN KNI R ERRERERN
BREFHER  BEARB THRABSANE, RS 5 nmzEie/ .

Fig. 1 Dynamic phase diagrams of three EAA/DPE systems

EAA1410 weight fraction = 10% EAA1410 weight fraction = 20% EAA1410 weight fraction = 30%

EAA1410 weight fraction = 40% EAA1410 weight fraction = 50% EAA1410 weight fraction = 60%

Fig. 2 Micrographs of cross-sections of EAA1410 membranes ( x 1000)

U EMXMEALAERR THERRKE N BREHERN HFAB-BHEIBX ., EREEY
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MO HIBERZESBERE ERGUHE
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AN EZHE P REERAEREN, &
BT ERRR.

Table 3 The pore size and porasity of EAA1410 membranes as a function
of weight fraction

Weight fraction (wt%) Diameter (pm) Porosity (% )
10 8.69 78.12
20 6.23 68.45
30 5.73 41,63
40 4.17 13.37
50 2.01 3.31
(] - 0
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LW m WE 3 TREEEAEE R AL
B 1 X3 /M IR F 2 EAA1410, EAA3002,
EAA3003 . 50 WE 1 IEIG BB, - WA H
X B 25 B th 52 3 B EAA1410, EAA3002 ., EAA3003
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EAA1410 weight fraction = 20% EAA1410 weight fraction = 30% EAA3002 weight fraction = 20%

EAA3002 weight fraction = 30% EAA3003 weight fraction = 20% EAA3003 weight fraction = 30%

Fig. 3 Micrographs of cross-section of 20 wi% and 30 wi% EAA membranes ( x 1000}
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FORMATION OF HYDROPHILIC ETHYLENE-ACRYLIC ACID COPOLYMER
MICROPOROUS MEMBRANES VIA THERMALLY
INDUCED PHASE SEPARATION

LUO Feng', ZHANG Jun', WANG Xiaolin’, CHEN Jianfei' , XU Zhongzi'
(' College of Maserials Science and Engineering, Nanjing University of Technology , Nanfing  210009)
{* Department of Chemical Engineering, Tsinghua University . Beijing  100084)

Abstract Hydrophilic microporous membranes were prepared via the TIPS process using three hydrophilic ethylene-
acrylic acid co-polymers with different co-unit contents and diphenyl ether. These co-polymer were confirmed to the
hydrophilic by contact angle measurements. Cloud points were determined visuall by noting the appearance of
turbidity under the microscope.The relevant crystallization temperatures for the thermodynamic phase diagram were
determined by differential scanning calodmetry { DSC}. The crystallization temperature curves shified to lower
temperatures as the amorphous acrylic acid content of the co-polymer increased. The membrane structures were
investigated by scanning electron microscope and related 1o the initial polymer concentration and acrylic acid
content. As the polymer concentration increased or the acrylic acid content decreased, the pore size decreased.
However, at the concentration above 50 wi% ,the films had no microporosity .

Key words Thermally induced phase separation, Microporous membranes, Hydrophilic, Ethylene-acrylic acid co-
polymer, Diphenyl ether



