3 [ S S No.3

199346 A ACTA POLYMERICA SINICA June, 1993

LE-ARARYRE L ERYEITR
1. BREWHE BRI

B R Rz RIK HAHZ

CHILVKRZEM TR, 1M, MBS, 510278)

B RACAERBGRMERT UH-ARARDARAR RS, 8 X
HERRPAT R B RAKGLOERT TAE SR TLEZXFS—T mol¥
W, B X Wiy LAXD 88 L& F49,DSC 4k T, & Bl &, H&TF®FR
BREGBRBYTHEAZILEAL. Ak h B FRATHRRS R FEATHR
R 7AW T k.

XA HRY.ZARDWMRLIL KA X-FLAT5.DSC

ARYRESALOBRBTEONRESY, RO FE#E BB LREN. WX RNA
B R AN ET — ROAR RAEHR N Z5-PIRE R R R o 8K, 3R U
FBAER BFIAT RS REE. 4 3GES WL Z R WK #, @ RAREF& R
B RRY) F = FOT R T AR E R K& B, F X AR YT R AL

L B W 2

1. EREWHE R

WL Z P 35 R 4 (CSEP) ¥ | BR 1L 2 B W 1, R A W MR R 9 25 BR. (1)CSEP
7 NaOH B W b R Ris/hed, I BE70—80°C, BB Z W H B WM A1k (EPSNa) ¥4
FAK, FEL BN, ik THREB 2 E 4 EPSNa; (2)CSEP &R, BT LR KR &
4 T18%) EPSNa JBi. X # & B0 A & 35 0 B T B 2% ¥ (2 MgCl, 8% BaCl,,AICI) K
NBME %, SPMENEE TR,

2. EPSNa R ¥ 0L o & |47

(DERBPECY RELERRES B, H BaCLERKE, BAR TR TR,
H Hg(NO,). BB E , BAETEHTE.

QOXH|AERES AL mol/l HCl BB ¥ HER A, A1 mol/l NaCl B#
H*, Pl NaOH #R¥ER MR & BB R AR AL PRI E.

e 19914E4 A28 H B R A RN ¥ XL RN H

2R8Q



270 .1 &2 F ¥ i 19934
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BREYIRAESEEERARL N E, EP53SNa (M FERRIERWHRBAKY
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Tab. 1 Conversion of chlorosulfonated ethylene-prapylene copolymer to

sodium salt of sulfonated ethylene-propylene copolymer

Before hydrolysis CSEP53 After hydrolysis EP53SNa
S (as SO,CI) Cl (as C—CD S (as SO;Nat) Cl (as C—CD)

(wt%) (wt%) (wt%) (wt%)

3.0 7.2 3.0 7.6

5.0 9.7 5.1 9.9
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Tab. 2 Sulfur and chlorine content in sodium salts of sulfonated ethylene-
propylene copolymers determined by different methods
Flask combustion 1IEC* AAS'
Sample Cl SO,N H* SO,N: Na*
o o y SO,Na (mol %)
(mol%) (mol %) (meq/g) (mol%) (wt%)
EP53SNa-2 23.8 12.0 — — - —
4
EP53SNa-1 24.7 10.4 - - - —
EP53SNa-3 12.9 7.4 1.75 7.9 3.53 7.0
EP53SNa-5 8.8 5.0 — = — -
EP53SNa-4 8.8 3.9 1.05 4.4 1.94 3.5
(a) Ion exchange capacity;
(b) Atomic absorption spectrometry
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Fig. 1  Electrical conductivity of the

dialysate as function of time for sodium

salt of sulfonated ethylene-propylene

copolymer

« —+ EPSNa, —+— H,0

3. MRYNERE

EP22SNa 584k EP22/) WAXD IR L2, FiE B T3 BB A, EP22SNa H XK
AR RE Y TR, ST RE O, RARBILR A BEZEED
BT 3T, T R BOR R 4 R E B HN. RIMEBIEZBSE SEFIRNRE
B, I o 32 & 110(13. 9),040(16. 8),130(18. 7) AT HNAS B B M. 0 L1 I
BEYPEBY LA P %=60), BFIRMMNEFE « RN HEBHAB (LA, A
2N DSC M EARZIRAIBH S RAME, £ « RENSRENREHARRAE
SBSREAMI. X —REAEFH L.

A4 EP22SNa ffy DSC #i1 £k, ¥4 R5| F &3, AR R H LB HEERY
HmBERIEw. UMD T8 E—SO;Na AWML, L BRY LR E TR, 4—SONa &
B2 10 mol % J5, S FHEM G R LMWK, 5 WAXD 4R —H.
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Tab. 3 Influence of sulfonation on crystallinity of ethylene-propylene

copolymers determined by DSC

SO,Na T. Crystallinity
Sample
(mol %) Qo)) %)
EP22 0 121,139 20.1
EP22SNa-4 ) 4.3 120,139 13. 8
EP22SNa-1 11.0 - 0
EP33 0 119 4.2
EP33SNa-4 2.5 120 4.2
EP33SNa-1 11.8 - 0
EP53 0 119 3.2
EP53SNa-5 5.0 121 2.1
EP53SNs-1 10. 4 — 0
EP60 0 122 2.3
EP60SNa-4 3.7 125 2.0
EP60SNa-1 12.4 - 0
A 040
110
B 130
C
\
{ 1 ] 1 1 | D
8 12 16 20 24 28
20(°) { 1 1 1 ! |
8 12 6 20 4 2B
. 20(°)
Fig. 2 WAXD curves for EP22SNa con-
taining different concentrations of ion A: Fig. 3 WAXD curves for EP60SNa con-
0, B;4.3, C:11. 0 mol% taining different concentrations of ion A0,

B:3.7, C:7.5, D:11. 7 mol %

4. WP MBI M X-HER5TH (LAXD)

KRB PR TR FREME (onic aggregates) B i FIH LR FBR X-H4
it MRAE<20<° KM B — AT RER B KXE, FFE F. S H AR BT
BEHZHIERYBMME LAXD . BF 3 BiAH7. 4 mol %, E20=2. LR FFE—
BT, 398 B RE BT M A0 4R R T 23 5 T RS F & B 3. 9mol Y4B RE IR 2R AR B ik
B X EBEE B FREN AR, ARYM SRR ET L. X, RITEEEETT.4
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3.9 mol MR Y B TFREARUEETE, 5

—SO, Na* ERLIFERRFMBAFEEL C—

LAXD g2k b4 5 3B k. 80 100 120 140 160 .
BPHULERRHEIAFYRLUERES reo

I'a']m Bragg 8] BE ds. %4?{3& ,%%H%mgm% Fig. 4 DSC curves for EP22SNa containing

E9E EPSNa H?ﬁ?&lﬁﬁbﬂé‘]ﬁﬂff’da %ﬁi‘mlj\ different ioncentrations of ion A0, B:4.3, C;

20 A0, RESRBFmMe AR T

MZARYBRE L BI RS R, ROBFRE M, 5 ERRY PR EAERN

HEPE /A F.

600[-

Intensity(cps)
T,(°C)

—SO;sNa concentration(mol%)

Fig. 5 Low-angle X-ray diffraction patterns Fig. 6 Glass transition temperature as a function of ion

for sodium sulfonated ethylene-propylene concentration for sodium salt of sulfonated ethylene-
copolymers (propylene=53~60 mol%) with a :
series ion contents

A.7.5, B:i7.4, C:3. 9, D:3. 7 mol%

propylene copolymer
®EP53SNa, OEP60SNa

Tab. 4 Bragg spacing(dp) and relative intensity (J)of ionic peaks for different
salts of sulfonated ethylene-propylene copolymers (propylene=60—100 mol %)

7.5 mol¥% Acid 11. 1 mol% Acid
Cation
dz(nm) I (cps) dy(nm) ' I (cps)
Na 3.96 435 3.31 1050
Mg 3.82 280 3.52 359
Al 4.22 258 3.80 318
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MR DTS R CE, T REBEFENER R AT, XE LN SR
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BEAE, T, WA TR B 7, XA B EE T X FEEM—SO:Na B X BEAER IR
BT AFEEMNEE. YEFEREEDS mol ht, T, FFE AR AR, UL FHBES
FHEEM T ZBRIEAEBRMIER MM A BRAR Lk LAXD 4R, Ik ER
BB O 3 8 e T 3 IR, R MK DX FPE P ST AT RESR B IR E TR B F 3R B IRk
W EE, —SONa kK BB FH, T BB KB F X8, FrUEe T, AR,

Tab. § Glass transition temperature for EP22SNa determined by DSC

Sample —S0,Na(mol %) T, (C)
EP22SNa-4 4.3 52.5
EP22SNa-3 5.0 42.8
EP22SNa-2 10.7 52.5
EP22SNa-1 11.0 50.6

Tab. 6 Comparison of the glass transition temperature among chlorinated

and sulfonated EP53 determined by DSC

SO,Na cl - T,
Sample

(mol %) (mol %) )
Efsa 0 0 —43
EP53Cl 0 25 —13
EP53SNa-1 10 25 66
EP53SNa-4 4 9 T —18
EP53SNa-5 5 9 —8

MAREDHHEBZETHER/NT50 mol% (I EP22SNa) , IR HA AN T, B9
EmMAREM. RoGRFY, ¥ EP22SNa BLBE I, — T EERERHERE
7T, TR, W B—FE—SO;Na IEM NS HANBFRENET, L7t

BEEWS> TELERE—SONa £, thF—Cl ZA. ZeH LT EHALZANLEY
(CEP53) } EP53SNa 9 T, B 45 8. Cl BN 0%F|25 mol %Bf, T, A—43%]—13 C,{X
F+#530 'C ;T SO:Na & # M 0310 mol % (Cl & & K25 mol %) i, T, A—13F66C, R H
iX79°C. BH Cl & %9 mol %#y EP53SNa, SO;Na & &#HN1 mol%, T, S#EH T 10
C. AW, —SO;Na ¥R E W EPSNa BiB{L AR FHXRBEX.
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STUDY ON IONOMERS OF SULFONATED ETHYLENE-PROPYLENE

COPOLYMERS
I. THE SYNTHESIS AND CHARACTERIZATION OF IONOMERS

FENG Ke, LI Zhuomei, HUANG Yuhui, LIN Shangan
(Institute of Polymer Science, Zhongshan University, Guangzhou, Post code: 510275)

ABSTRACT

A series ionomers of sulfonated ethylene-propylene copolymers containing — SO;Na
group from 0 to 12. 0 mol % have been prepared by hydrolysis of chlorosulfonated copolymers.
Three methods were used for analysis of sulfur and chlorine contents in ionomers. Decrease in
crystallinity for ionomers with increase in —SO;Na group concentration was showed by DSC
and WAXD curves. The ionic peak in the LAXD curves and the marked increase of T, with
ion concentration were observed only for ionomers sulfonated above 5—7 mol %. These facts
were considered to be evidences for the existence of ionic clusters in samples sulfonated above
the critical concentration. ’

Key words Ionomers, Sulfonated kthylene-propylene copolymers, LAXD, DSC





