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BREELHE (S) AFEAFERETE (nBma) 935V WM TARNS
(Maa) A%k 85 (Man) £%, AGARKLH (PS) ARFARBRT
& (PBma) # LS5 RIATHRAARRRAARER, #1454 KH SMaa.
BmaMaa. SMan & BmaMan. #id X%t RH5 3 Xk L2588 T4 4
BAap B XS (Ionomer) RAXRY. &sbti# (IR), E2TFEBEFRE
(DSC) Ai##bsk (TEM) 9L RAN, LRYBUSHEFRAF ()
B, EARRRHEEER.

X@iA ERY. LR, ME% HMAER

N A LR A XLRY R4 FREGEREEERESEN RERR Y 89—
4, ARFISSCHRGERMERLRY FIIABTHEER T EHNPIRER. Eisenberg
FUIWERYHLBYWEFRTKENR,. REATET - ErHELEANEEN
WAYN, BPREFHSIATERMEN AL TRRERTLMA. HE, EMBIHF
HRERER D, HARBSRYEHSREMEN R, BLRAamEfeafn
ERBANREANEERS . XTERYBETREXSH, RPEREFET,
R EBUS—E 3R, B TREEEME TR Z RSHRRENB%, B FER
BREER - EBEENRER S (Fh multiplet X cluster)”¥. RATAEARB I+ R i
HEER, RS FREAA SHETHMFE/MIBEXER, SHRGUWE#HR
ARF R, REQFEAHFIEMR, EEMTRERMB/NE FRMFET, B3t
FAHETFRERE. XHFAFSHARRGYRETE—ENEAER. EXRs, #
BYWBAS BN EHILRY, EIRARFTE F IR N SR AR R F T
(IR EFNHK Maa, DXMBE Man HIZBEMEV, F), EBSFNREEE €
MBW T EARMEFNE L. HHARIERESZERAMRRE (DSC) ME
ST RME (TEM) EEEK.
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1. X5

BE_FTH (AIBN) B 95% MZEESHR. BEAF23RSSATRERBL
B, SRR (AR), REAH.

2. HEY

SMaa. BmaMaa. SMan #l BmaMan) ¥ I ER ST EHBY. LRy
EMREEN S REIME PR THE. 2P SMaa 4 13.7mol % # Maa, SMan #
% 13.4mol% ) Man, BmaMaa $ & 20.2mol% ¥ Maa, BmaMan #4 16.4mol%
i) Man.

3. B¥Y (lonomer) RRERY

BEY (lonomer) RHEMBYMHESHECLHE"Y. EEAXPETHEER
AB ek B0 Maa (5{Man) WERSHEERRK, 10S-0.14Maa—-0.5Na &
# Maa 9 50% & Na* prpfn, B Na* 5 23BEEK Tmol%.

4. R4F

(1) BBRE: UBBCHIERA,. B0 1gEANERYBTHE /BX (KRK
174) sHF®¥ /THF (kR H1/4) MEwE. B2 Edm NaOH Bl mE e, B
BRI REARHNEE.

- (2) g4k (IR) Wik: ¥aMMLRY. BRYLARILERY, AHEE /THF (A#
t1/4) B SYENIER, B S% MWEH, BT KBritkh b, aiMNTTFRT. BEAkE
a5 KBriBEWHSIEE . SRS 7E Perkin — Elemer 9830 L 4F Y64 Lk, 43
&N 2cm™.

(3) ZrEMENE (DSC): BulH (BEMmEK) I0mg£h, ETHEMEH P, &
130 C AR ER | /PiE, BRBLHZEZEE, 8 RNHRGEMR. 2 Dupont
1090B # AT EFHE#EE 20 C /min &4 T#70E, B DSC A RKB A E XK
BRAT,.

(4) #EHHEE (TEM) N BREARYELBEYHRE, 7 CQR-1RBEHY Hl
FHEBHED A, FEUABE 1% £H8 RuO, KBE®RESR 3 /Mf; KRG, 7 Hitatch
HS500H 24 5 s 85 EVE R4 M.

% R 5 it

1. AR E R ERWORIE

AR RN, RBEREEPHAREEE THHEEMNARYNERY. slm,
T SMaa, 5 PS MMM, 7E 1700cm™" 4 HI T -1 RE (C=0)
MR IR SR g, 55, £ 3500cm ' Z 2500cm ™ Z 1A — R e B, AT
BHNREFRE (O—H) HERsIMig, X 55 P 25 ML BN RRRAER.



43 REAE: BRYERLREROHR 465

SMan# 1854cm™". 1779cm™"' #1 173lem ™' &4 HI B T /R TME K C= O MAX
FRATFRIE S R e, [FRELE 3500cm ™! & 2500cm ™! ZEtA T O — H 4Rz 4
e, XARESRMEMIS KEAX.

%t PBma R HILEYK IR ik #1T TH5R, PBma £ 1725em™ &£F -1~ C=0
B IR SR, T BmaMaa 75 1726cm ™! #1 1700cm ™' b5 H AN H 2> EEMH C= O
fh4E PR3 R Weig, o 1700cm ™' AL #IE 28 T Maa . BmaMan 7 1856cm ™.
1781em™' & 1723cm™" () 4bH =ARdges, HBREHC=O0 MGERNNWER, X4
REELEFEBmaF C= O WHM. FHEMNBERYWHT TAIRIE, Y EMaa i)
KEUERBERY G, HEWEET —ERTAL,

(0] 0
I + Va
—C—OH —C. -M*
Yo

iy TR W05 A LA B 8], RS RS, B 1700cm ' 4R F Maa 9 C — O f#
55 S 5 TR 2K T 1500 —1570cm™! 4tk BT — cig O % i 45 5 K o

1410cm ™! ZATHIT — CT0 © XTSI, 7 NaAc 1R PHHEFTE (L

B—8. H3250cm™ ' EAXN T O —H # BEFHERIRTEK.

XF& Man HEEY,. FRORFRIKEEHEAIBIELR FRANERTSE
YRAH [ B P T e :

BEREYHBOIESRERYMAPHBOREZ—. A, ¥ TFTEFRELRET
8 (cluster), BETHEMNEH. Rt ME%, HFEHENEESREA LRGN
wiew, MEENREEE FROR TR/ (H SAXS £HE, BEJLDS om EE). #
NS FEEEENEN, HTEFNFERREMBEERESR. THROERRS.
1% Eisenberg 7 #f 1 iy #% ' (multiplet — cluster mold), BRYHHFER LN E T
EBHRSHUHZ A LA nm 4 multiplet, B4 T AR B, Bl TR TR
BE. BFHRERER, XE)THEHZRAMRBEERE, BWRRTER T nm
MRASETFXASZRANESTHN K, RN cluster. X2 cluster RSP &
hZEAREREBHRE, Bfis TBERENEEEARER. RIMNEYERDHY
AETHR, MAREDHRNAREENEL. RITXEMUREN T SMaa—Zn &
RUMEIW—MFES. AR TRE /THF (ABK1/4) BRPraFRNEH
PH. ¥F S-0.14Maa—0.28 Zn, RITREBMLEHWE 1 iR, REFEREE
HARER, BB/ BEMKAREFETHAY, BEXERY, EBAE —4R
KR (~10nm) $BEAMK. ATFAKRENE—MHESY, TADAREHNBEHKX
AANRB FHEE (ion—rich) K. BAHAIBGEFFATRHRE, KUT X
BEFHER (lameller) g2, DL ERHERREER R 2RER.

2. SMaa/BmaMaa S RHEAIMMAR '

SHTFHEZRMPRERER TR SFENRRNERYABNLEE R, B T
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Fig:2 IR spectra of blends of SMaa/BmaMaa

{w/w 50/50) with difierent contents of Na*
Fig-| Electron micrograph of 5-0.14Maa -0.28Za MNa*moi% based on Maa units: 1.0;
(film formed in methanol/THF } without staining 2.5.3 L.21.1; 4. 507

AR BRBCR o b A SR B B BRI A R ey, LOShEE (E 2) &L M
¥ Na' S ROHMI, HETREF C=0 #MERS (1700cm™') EHE ], IR T
— COO — MAFR#R(1566cm ™' ) Bxidr (1400cm™') JEshBdrkpNis. R4 80N
RORERE.
H3IAPRTARRSALENEYN DSCER, £8A Na* FEH. SEEAR
AHRN T, (1), BRENG AT SMaakiaf BmaMaa Wi, 4k RPIIA
A& (5.3mol%) 8 Na* 8, ERA T, (H482), HHE Na* FENETXER.
BEOFL. KM, Na' FRE-FRMIIE T AEFERKCAHEL W Na' TRE
# 10. 6mol% BHER AHR—THEHN T, (BR3); S5, M¥ Na' T ROSLEN
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m, ERGEERAHA—T,, BENES
ERTmBH (HER4 5 6).

MF N SRBEEMERE @
SMaa /BmaMaa—0.53 Na i£ # T & §|

B /THF BRBERENEH L ERNEK. &
egERes, XEZmlHde, ZERTN

W

B KRR RSNELRRN N AN K X
RAER IMTRFRAEL. BUEN B
KIHENEREN. ©F RuO, 3 F X5 7e0)

AERREER. RINFE—E 0 ENT Fig.3 DSC curves of blends of $Maa/BmaMaa
A& RuO, RAaGHEEANRE. SR0M fo'er SO/50) with dilent coutsnts of Na™
4b, REEXE 4a B BTN FREXS 2 (fim formed in methanol THF )

fe. 3F RuO, 94E/. BENE A iliEpg No mol% basd on Maa units 1,0; 2.5.3;
BT, MT Na' BFERER 3. 010.6 4. 21.0; 5 31T 6. 52.7
REEFMEE AREENR BSA5e, BRI RN FRRES 480 Mins
B - SEXTHROYERATHHERN DSCEAR. Al ZXRREH
SMaa-Na fl BmaMaa-Na X B HR EPHE MW FHE A FHLH
W— COO™ ¥, HERAMMOHEEEFATMSBRESUHENERYNEE. B
—MmER.

By h o
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Fig4 Elctron micrograph of blend of SMaa/BmaMaa - 0.53Na
(fim formed in methanol/THF )
8. without staining; b. stained with RuOu
HNa 4Ll LIZn™ Joxd 5 T i A S #E 30 BEN Zo™ X A M I A AR
ARDBEBL. A XARSHDSCHR (HS)HEANS MEEZLAR. WFg
Zo* 3RO R RYBRGNT, . RV KRGS RHESH, X — iR BRaNiR
A3, *SMaa/BmaMaa—0.26Zn FRELHRE KB THAAHER BRIER
FEFH, XN 2 W SMaa—rich # LM TBma Maa— rich %M. &
FXHEFORBR R FERFOT I T R B IE B SR A ML L RS 7 i . W



Fig.5 DSC curves of blends of SMaa/BmaMaa
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Fig.7
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00 1 140

{wiw 50/50) with difierent contents of
Zn'* (film formed in methanol/THF ).

Zn'" mol% based on Maa units: 1.0;
2,26 3.5.3; 4. 10.6; 5 15.8; 6. 26.4

20 40 60 B0 100 120
o]
DEC curves of the samples preparsd at
difierent heat — pressing conditions
heating at 180 — 200 T for 4min and
then pressed at 60kg/om® for 1 min;

PR
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A
140

ls Shlul-&MZn: 2, BmaMaa - 0.257n;

1. SMas/BmaMaa; 4. SMaa /BmaMaa
=0.262m;

heating at 180 — 200 T for 10 min and
then pressed at 60kg/cm’ for | min:

5 BmaMan —0.258n; & SMaa—0.24Zn;

7. 5Mas/BmaMaa; 8. SMaa/BmaMaa
—0.26Zn

Fig-6 Electron mucrograph of blend of SMaa/BrmaMaa
—0.26Zn (fitm formed in methanol/THF}
stained with Ry ;

Ti%)

1400

1800 1600
rlem -1}

2000

Fig-8 IR specira of blends of 5Man/BrmaMan
(whv 50/50) with difierent contents of Na’.
Na® mol% bused on Man units:

10, 2:6-1; 3.24.3; 4. 608
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BRI DSCERLA T, REZEALBRYHERFEA T,, MEA T, 5 51 F0H B8
B ®Y SMaa—Zn #l BmaMaa—Zn %2 —3, ZHKR E T LM EK, ZEF
ERSBRDRAELTRE, XM TS SRRaTIEEN. HARHEERER
BEMEE ) b T R, Mok, fERIR T EEE, Maa 2H A RES K KA RRE,
TSR EE M, AR T, RERRENREL.

ERMLRIFS, REMXTEE T (Na*t M Zn?") LR HBEEFTSIEN T
HRAFER. AHE—-PRBERE SE0E RIMNEMHEE —RIINEF M Mg™.
Cu**. Mn* #1 Co™ EMBEYWMMIT TUH B, XK DSC Mikss R &M,
% Mg?*. Co™* #iMn*" BT &R KT 26.4mol% i, hEFRHB -1 HEH T,,
- WHMA Mgt MR REA S Na” BRI ARER, M Cu?* ERBERGT, HHAH
T, 5 Zn™ K.

REARKMMNEE FHEAENERAR, RITEFEEBIBFENRE K,
XTPA Na* #1 Mg™* I B TR, RIBILUBBTE FIANKEAER &
ZFAERE - THIHER. A3 8, MU4RRSPHHEREM BAR
MHEFEEMNTESNBHEME/ER. Eisenberg Exf FXMEA R MBHHIER,
REFEHAEHORE BEREFEEALNY, XMPNAMNIREREIHXS
BT Hlt, AXBREMNE-DHER. ETRMEREMEAEBES S,
RINBAIMELE BTFEANKRSFHEBNHER A RETEFHREEKNER &
BRMES FEAUERHES FRIN, BENERMESFHEEEAERIER, X—F
HEBRERREBHETERARRY.

3. SMan/BmaMan KRBT

B 8 MLISMEIE R, MIRE R Na® FEAWH M, ARPERNEREY T
BEZIEn. FEARRPSIAKME I Mg, Zn**. Co** M1 Mn** %, MHLSMEIER
AT HH B, Rfixt FUCo® AXMNE FHFER, 4ot (A9) BEH
BAME, BIfEER D Cut #in® 30.4mol % At, RN, XFXHEMZEEEER
BT HXAHRF Cu’t 5BEFRIRE T R4 A 18 F M a] itk

XfF SMan/BmaMan &% Na*. Zn*" EHoPHNBERYN LB BN RS
B, T TR DSCRE. SR TR Na* # Zn* I EFHFER. RITH
WMEZBUX T BmaMan &M T, 8 _EFHf SMan EH T, W&, REHEXRBEL “FH
Freafif” MISAIER, AT, BATERSTREN T, X5 (100—120 C), DSC #i£
BERERER, FRTHAEENERATZ. Adx SMan/BmaMan REEKE 7L
FEYRILYIIEY . BAARBE (4 5508 10 4040 BIRJRRIESB, JFiEmisEsT DSC
B, 88T RERBRHER (B 10). RITEEEHR, EKEHEE, BT, 84
HEREL, REKREMN4IEERRBENSEH. ERYKNEBYHEARTS
T,. MR T2 MM K EEY SMan—Zn fl BmaMan—Zn %42 —8, &
AR BEN, X—4 5 SMaa/BmaMaa R H Zn 85 b =YL I FE 8 E R
BAEERLL. 554 REREBAETNS, XEWHEYN T, (15T, £ 4, 6)
BEHERYHEBEYHN (125C, #4 S, 7) & 30C. X—&5 SMaa/BmaMaa &
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20 40 60 80 100 120 140 160 180
e,

Fig.10 DSC curves of the samples prepared at
different heat — pressing conditions
1, SMan (film formed in methanol/THF);
heating at 180 — 200 T for 4min and then
pressed at 60kg/cm® for 1min:
2, SMan—-0.29Zn; 3, BmaMan—0.32Zn;
. 4,SMan/BmaMan; 5,SMan/BmaMan

2000 1800 1600 1400
p{cm 1)

-0.30Zn;
Fig.9 IR spectra of blends of SMan/BmaMan heating at 180 — 200 T for 10 min and then
(w/w 50/50) with different contents of pressed at 60 kg/cm? for 1min;
Cu®*. Cu** mol% based on Man units: 6. SMan/BmaMan; 7. SMan/BmaMan
1,0; 2,3.0; 3. 12.2; 4,30.4 —0.30Zn

HZn #MGRTLAR. HEETEIESRMEST, AFPS# LK Man #2504
BT ¥ MIBRET M L LK. AFIT PS #BRMiEs). FB T, AR, MM THERERYY
HRAER, Zn HhTREMS R T XS FEREFOER Bl T, RRE. £
X, BABEFIH T SMan BRBHBK T,, RA100C, XXHBLELES, B
ATRER A TRRAT SRR Y, Xt R e o5 L) DSC W B A B R T, X8 B F 41
JRRA.
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STUDIES ON IONOMERS AND THE RELATED BLENDS

I.Compatibilization by Introducing Like Ions into Component Polymers

ZHOU Chunlin, ZHANG Zhongquan, JIANG Ming
(Department of Macromolecular Science: Fudan University, Shanghai> 200433)

ABSTRACT

Styrene (S). butyl' methacrylate (Bma), methacrylic acid (SMaa) and maleic
anhydrate (SMan) were used to produce éopolymers of SMaa, BmaMaa, SMan,
and BmaMan with minor components of Maa and Man. The blends of the corre-
sponding ionomers of SMaa/BmaMaa and SMan/BmaMan with a series of coun-
ter metal ions produced by solvent casting and moulding were examined by DSC
and TEM. In the blends both the polymer components possess negative charge. It
has been shown that introducing metal —ions to the blends of SMaa/BmaMaa ap-
parently improves the miscibility. This miscibility enhancement dependes on
the nature and amount of the counter ions. For the system of
SMaa—Na/BmaMaa— Na, even a single phase blend can be produced. A

Key words Ionomer, Blend, Miscibility, Compatibilization





