o a— R

$36% B B H F i (BRPFR) Vol.36 No.4
199748 A Journal of Fudan University (Natural Science) Aug. 1997

SEBS Mt R BRBYERBEFRNGEGSITA

s T S A x F EiE
(E B K% (FHER LKE)
#H OE MR TATSEBSHMEBEEEEYEEERTPNSSTH BERXYPRELRBI LR
M ERARE BEY(TNEH®(THF)P)ERMEEHER L 1 g/dl 6, FRFT S
FAaBAR SR ETEAMNEBEESESY TEMNGES. WAEFE Co™ e N 6. 8RS
ITEHEHNSRS SEBS/THF Hif S EMEE . 1 g/d HEERERZEBT . X RBT 4T
RS EFE. HIEEHMNNREZA NMEEEYHNHAEA N ZXER ERX NG S H7 0

b o3 5] {4 3% o R0 B SR T o O o R R NV ER T I T PR BE.L X B 4 F A) 4 & BD A 6 TR IR
¥ 7% P (0. 005 g/dl) B s FR7E.

xPE PBEEEY: %4 FE, MEE: ShERHY
hEZESES 06311

HEY (Jonomer) — M BIEF VB (B LRAEGEF /DT OB TMENRSY. BB
HEDERNE F- ARt RBRIE FrB4AdRANBKEXEY. G EF#EmA
HEETH HARRBESNSTE EFEAFE B A XXX REEREYNHREF
EEIINRET A D SRR I REABRBEA - IR I R HBRAR. G#
FALREATHTMETFTRED 5. AR EEXBEFREYHARAE L. KiL. Weiss
HORE T ET SEBS WA B A — sk 4 5 5.

BB A SEBS Wi BIEBY A B TREMR . EARF XL EEEREEN P W 4
BETRNUEENSSWMERANBRAYEEBTENEKEKPMELST R RNEARESE R
[m) Xf N7 B F Ry 46 SEBS R X%, BHF AT LA (1)SEBS B % B 8 19 45 #9148 (9 48 X 4
FHRB>H(OEXMDBIF.CHA AT BA KB EERBEEN PN AT E(HETF
EBmB P ARETHITREEY . .FBTEHERY SEBS £ THF F 8 % #.

1 SIS

1.1 SEBSHIEEYHEE
SEBS R 8 2 8] (Shell Co. Yt . P EB BEMAm PS BN FERE S

P H R 1996 —09—24

B—EEWEE, M E-HRE I EERERTTHER . BXEERSY S TILEAMEIRE .
# 200433

« EFREMHFROE BEXARHNE RS NE FREREF LW LR CTE &4 T ENHR A



380 ¥ B % ROERMER L

) 2A 37 500 1 7 500. DA ¥y SR &8 Z BERBEER/E A EIIL N BB RN 8 70 g SEBS
MA700ml 1,2-—_®ZEF, A A WHETMHRB S0 C,ZLBEME, F2h ABENEH
HHENZHMERR. RS . MATOml REMPIEELN. BEY2RETH, —HEEH
ALEPIRE. R )L a0 A RMEME/Z2MERTR.EERARZBIE, AH
KERUE vk ¥k SEBS iR &L B AR MEME REAZRRULR . S S~ S E
S50 CES &G TTRIJIARERTERBE T THF D HRY 22U EREH. BEYES
S E L6 9Cu-S-SEBS $8#iX T PS B BR i BR Eh L O BE R4+ 80 28 0. 069 . XF I B F 9
Cu’ BB 1k SEBS, HAR LI 28 #E. 5K IEL T ESEBS B REY ML E AN EE.
1.2 HEEPSXAHSF DL AE

BEDE THE HEWe0m M A S R ETE 20 CIE WX 250 I
bits Jc3 2R 27 e R

K M B E R DLS 5 (ALN/SP-150,% % — 4 ALN-5000 % = =X B [8] 48
(B, U E AR, METIER 00 mW AR m)ENEBE. S RBEEREE
25,0 C. X EE B WA) THE W4 0.5 pm 2 0. 1 pm BRI IE. MB L RUR SR A
NEXBRHW ZH0H L(ROMEHSTA fu(R)ER.

2 HRE5ITE
2.1 SEBS BEMMMERE

fE& iz A EEAMSE AR rEESRORERE N — R RH A R A
B F oy SEBS B R 0 W B AT .

2. 5k
2.5F
a7
4
2. Ot ;3 5
2*-'&"
v o
T 1'-5' -2 -
? 1“1 1H o .
E; iqn %1.5- +5
s o ¢ o @3
v Lol o ¥ I
i W
1 i L i i 0_5 i i 1 i i
%% T.0 1L.§ 2.0 2.5 ¢ 0.5 1.0 15 20 .5
C/lig «dL™") Cilg - dL=%)

&

M1 SEBSHEWETHF PHreMESKE B2 FRAMNATHSEBS BRI o

xHE FEHEEXR
1. SEBS; 2. 6. 9Zn-5-SEBS; 1. Ma*,; 2. Mg 3. Mn'* ;4. Co*t,

3. E.4Mn-S5-SEBS; 4. . 4Zn-5-SEBS 5. Znft 6, NiFt 7, Cutt



wr

My WS SEBSHIkBMEYEBREIMNESHT R 381

| RETEABE /RSN 0.069 F 0.084 #) SEBS M e sh Mg 2h LA & SEBS #
THF Ry ir &M - R, X s fh 28 2 B AY — 181 B BO 451 2 ,SEBS BB £ & SEBS
B S AR A B R AT, X BT R B R 4 30, 084) 9 SEBS BB Eh kiK%, E A
HE HEEHEE 1Y~ 2URETEABL LA IEEFEAREM SN ST
FEWHEIFE. SEBS BT HEREARTIEFTHTHSER. XBPUEHARELL
SEBS B EHIER M Weiss FRGHM , BRI Zn H (B/RH 0. 4D H K
HHE®H T SERS,BE 1~2g/dl MR BEHREA EERMEEFEERN LS/, XRHT
18 KRB FE A S B B S&E.

2RAFMMMEFUERTEY YN 0.069) 8 SEBS MRt aESREX
FHMEH FEMAENIREKEALEA . ERYN TSR EES K T 2E& (B SEBS
AEFERPOELAR) XTDEETHE FTEAMEFERATERN T TERSS. AW, 5
RN EESABMEBE TE TER. GSEENMF R Co®” >N >Zn*" >Co™ >
Mn""~Mg""~Na”". T ERE F T REBNES. BT AR, 88 FHEZT IR K,
Flan . W R 2 g/dl 8 ,6. 9 Cu-S-SEBS Wi & ¥ E KX 252 SEBS # 2.5 £, 6. 9Na-
S-SEBS &4 1.2 &,

HAESNRE . B SEBS MM HMRBE 1 g/dl KEZ LERKMUITSKE,H
SWEHNPT 1.0, 0.7g/dl b, ENTMKEE N TEHBREMEE. XREN EREE
B Co b MINi S Zn S B A E KW FHRES. 20 F oF — 5 B, 76 78 1% 69 9% 1 B
£70.1 g/dl 8},Cu #EFI Ni E iR RPN HE, B A 5 SEBS Hi R R (¥ 382 WA
D.BARBTEMRERENEEANEZRERAKR AEMAZTENESIN . BERMNAN.ERE
RUGH. BAECRREAEREKE THBRRAMBERMEN KR P,

Xt F X AE TN Nat,Co™ ,Mn" " M Mg B R RE.BRE SEBS M EL. ENTHY
ARSI, BEEME LTS SEBSHTH,. Al fEHX. BB EM S K&
MR A TANRERBERE THERRYN S FASS 5 S HAH TR,

HEEREY (B rEENEEEWLIBBRINERTH . B0 FANS FESSH
FHEUREMNMEEEROE, STERPREVPS THAHEYEFMHLYU R, N
MAEPFEERARNEN. BEEREPSHBRELZAX RSB R EEREBRPH
AR EMEELAFINAOERBEER S FEXBEOKREN PSS EEYBENOITAR
FHBERDNTRBEALPSHER . XEAE FHNRES BN THRHSSAE. KM, 4%
EAED lg/dl o, ERYBAVFTEEERARNBAST . IEAFHTFRSGAELHT ERH
fi. NAPFHEHEGCANSEHE LI ENXHH LA HRBATHEXEREYSHESHNE
HEMAMFHAMGEE. N, Pedley ¥ RE, T THEFNHEGS, PS EBRH
COBBDW_HENERBERFTFHEER T KA EAEME PS B8 R~/ 1/4. il
DLS Bt B R, AREFEREEENEN AN BEENRENMET. KEEEY
A R BE il 28 AR 3C & A 7E LR AL PS MR AU MR BE (29 0. 1~0. 2 g/dD). #4158, ik B B B
My TFHEASHBES FTSFHAUNOREFE.LBLPSEEYHRFOL ERS



382 2 B ¥ REARER % 36 ¥

£V RIVARN XS5 HBMHEE X EZHRBEERY P . B FRAGFE T WS IK
B A, MG T LW AN PSBEA USSR -1 SHARHEFIHE X T
FAEBBREXR LELATARNB FHEASB CHKSEH”. AL, ERKET BN
AT LA SO R B M K T4 4

1.3 £. 00

3. 00f 2
1.0k

p/dL « g~}

FI

!
0. 7F {

r
1|. n':ll_ f ]
r ]
I} / V]
i 11

. : . ole N\ \ ,
0 0.4 0.8 1.2 10°* 10°7 1074 107%

C/(g »dL™") D/Cem? »s71)

0. 4

B3 EREEX.FAEALMETHSEBS BE &4 SEBSETHF # ¥ Sy M EH S HE

MM ESKEXER 1. 0.098 3 g/dl; 2. 0.202 g/dl
1. Naty 2. Mg?*t;a Mn?t, 4. Colt,
5. Znt; 6. Nift, 7. Cu?t

2.2 SEBS B DLS Al

ﬁzﬁﬁtﬁmﬁﬁiﬁ%mﬁ%dhtﬁmﬁmcPﬁﬂ%uﬁ?ﬁ%EﬂEﬁfﬁE.zb:mﬁia'r
SEBS B 54 THF @) DLS W45 2. B 4 %2 0.5 pm B 38 /5 894 SEBS/THF &
HBEOFHT BABSH COVE. BERBRTEDMEN 7X1077 cm?/s 245 8 £ M 4h, 24
LRE D EAH PR AR S Bh GO BRNENZLBH Z 50 1
(ROE A BEMBRED f.(ROK B EWR. B 5(ABFEEBEIHE (R)XA% 100~200
nm B REEMFE, M SEBSH R, & S nm £ 4. HTFBRHERFEETKTHRBENTEY,. B
R TREFN G BN THREEEE LM, B, CO6kHE Z-pA PR, W
DR O3 A R R R 2 (8 5). SR, M4 0.1 um RBET RS, BE T2 KA K
LROLE 6). B 6 P ERERFRENIEBRS, TWES 1, BS5E 4 £p—
2ERURKREBRTECHRIERT. 20 BE, KR FHWL, 8 T SEBS & & 1 &
RUEZEEARAFEETH IRERTERERARLEMT B d =4 8. b, g F

AKEFHRERDERRIHPRMAE, B e 0.5 um BT EMOBERD, B EA
REANTE DR WRENS N,



g % SEBRSHEREREDARATNG LN 383

4. 00 6. ool
3, 00k 2 4,501
> o2
% 2. 00 ~ ~ 3. 00
Ny i \ My
1 !
\
1. 00 1 ta 1. 50} X
! 1'," !
.r'r \ b rl
0 s ,J i ~"-.h - e T~ 0 / 1
10° 10! 10° 10° 10° 10
R-L,lrl'lm
A B
B 5 SEBS Wik h%¥B4H M
1. 0.098 3 g/dly 2. 0. 202 g/dl
3. 20pF
\
f__ﬂ
Ji
2. 40f
1. ok
2 1. 60k L. 05¢
T
2 0. 70p
Y
0. BO}
0. 35
0 ! ) 1 H"w'l. 1
10°" 107" 10" 1077 10y 107
D/(cm® + 87" D/(cm* « s™1)
e FAEEEHSERSHEHTHERSTST B7 MnSSEBS#E THF # ¥ # T BAEARST -
4 i E
---0.102 g/dl;- » - = - = 0. 245 g/dl, ---0. 004 88 g/dl;-+ -+ 0.015 1 g/dl;
~ew e (0,348 g/dl;—0.494 g/dl 0 mee e 0.025 3 g/dl; —— 0. 488 g/dl

2.3 #HEEREWs DLS E

EARMNEEFHREEEYD BHEEEY (W FRERDSEN 0. 069 ER L
BEPFRREPEHFSEABH—H4E DLS ME.

P 7,8 4 B2 HE N 0305 R Boor 7 B BodE L B Z-4 A R R e B (LS 384
THER. XHHARI AFTENBERAEFNEGEER. B9 TH4HME DESN 7X1077
em®/s B Ry 18 nm LW (SEREY 4 FHRSEEPRN D ERMEXH R, HiLE
KT H - R, EE.FERTYFREEY. BRE Z-4fHH, KR T &R AR
PEHGHERABAEFHEEREERTSM. HK, & R, ) E& 2 & (B 8B) . # L



384 ¥ 8 ¥ f#ABRBER %368

MBI — 1T H RIOAZHB PR LA EENE X B 27 8K E KB . 2
feROBMG AP, YRGYHOEBEE  SHARETAUNEA  BEE®, REE®
RN THREGEX, FAEREEGHUERNART OB f8OR, ERERTR
5X107° g/dl B ,Mn £ 5> FHEIREAR T R M B  ZEEEHEL Ni#M Co XY H
HEERMERNEAD 2 A HER, T NL,CoRREMn BEEHAREE. XITWARKNE
. BERARBTHEEMNERE FHNEFFIIEN. AT G ERT (RO, EERT
M, B DLS ¥ RB FRHNER MEEN M FRESRR ABMRESFE AR
g, ERBEBAT ~107" g/dDP  REEMHBBEBRA LA, HEEEEAERIMEE.

1. 40F 2. 60F

0. 65} N

cead, 004 BB g/dly -0 -+ 0,015 1 g/dly- s 0= + 0. 025 3 g/dl;——0. 048 8 g/dl

Bakeev &M T 1. 3-Zn-S-PS ) — HEEMAY DLS MR MM 2, Bk m
REANETREEERERAN 0.1%, X HELEMMAE 6. 9Mn-S-SEBS £ THF #
MIPREER 20 5. MR ARMNMWAEAD BFEATRELBE . TS %25 R
M BNUAANIERANETETPSHERYMET SEBSHERYERME LA
. EZAXHFREMRP . BENMREXRY S FRRYAEE XML 4 BT X8 PS &
BLENEEH AN BTFHETUABEYE EBRBEFTES, T ERBORSURET,
AT LR 4 K. 6. OMn-S-SEBS M REKM M N E ¥ 42 RORERBER/ N KA R
50 nm, i L&KM R, RE 7~8 nm (A 8A) MR HMMAIT TR, REEPRENE KA N
170. MM R EZ WA XY . B EEE AL R 8~10 AHEY I T



48 W5 F SEBS MBI M B Y ERAFPHISESTN 385

10

11

12

13

2 F X W

Desjadins A+ Eisenberg A. Colloidal properties of block ionomers:1. Characterization of reverse
micells of styrene-A-metal methacrylate diblocks by size-exclusion chromatography. Macro-
molecules, 1991 ,24:5779~5790
Desjardins A, Van de VT, Eisenberg A. Colloidal properties of block ionomers:2. Characteriza-
tion of reverse micells of styrene-b-methacrylic acid and styrene-b-methacrylate diblocks by dynam-
ics hight scatterring. Macromolecules 1992,25:2412~2421
Weiss R, Sen A, Willis C, el al. Block copolymer ionomers: 1. Synthesis and physical properties of
sulphonated poly (styrene-tehylene /butylene-styrene). Polymer,1991,32;1867~1874
Weiss R, Sen A, Willis C, et al. Block copolymer ionomers ;2. Viscoelastic and mechanical prop-
erties of sulphonated poly{(butylene-styrene). Polymer, 1991,32.2785~2792
Wu Chi, Woo Kafai, Jiang Ming. Light scattering studies of styrene-(ethylene-co-butylene }-
styrene triblock copolymer and its sulfonated ionomers in THF. Macromolecules, 1996,29;:5361 —
3364
Jiang Ming, Liu Weifeng, Wu Chi, et al. Complexation of SEBS-based iononmers with pyridine-
unit-containing copolymers. Polymer,1997,38:405~409
Lundberg R. Solution behavior of ionomers. ¥ Sulfo-EPDM-modified hydrocarbon solution. J Ap-
pl Polym Sci41982,27:4623—~4635
Lundberg R, Phillips R. Solution behavior of metal sulfonate ionomer., I efforts of solvents, J
Polym Sci Polym Phys Ed,1982,20:1143~1154
Lundberg R,Phillips R,Peiffer D. Solution behavior of sulfonate ionomer interpolymer complexes.
J Polym Sci Polym Phys Ed,1980,27:245~260
Pedley A, Higgins J, Peiffer D, et al. Light scattering from sulfonate ionomer solutions. Macro-
moleculess 1990,23:1434~1437
Bakeev K., Teracka I, MacKnight W, et al. Single-coil to aggregate transition of sulfonated
polystyrene ionomers in xylene studied by dynamic light scattering Macromolecules,1993,26:1972
~~ 1974
Gabrys B, Higgins ], Lantman C, et al. Single-chain dimensions in semidilute ionomer solutions ;
Small-angle neutron scattering study. Macromolecules,1989,22.3746~ 3751
Dowling K., Thomas ]J. Characterization of the solution properties of a 1. 7% sulfonated
polystyrene ionomer by fluorescence probing. Macromolecules, 1991,24:4123~4130



386 ¥ B % BREREZR %36 %

Association of block ionomers based on poly
(styrene-b-ethylene-co-butene-b-styrene)
(SEBS) in solution

Liu Weifeng, Jiang Ming
(Fudan University)
Wu Chi, Wu Kafai
(The Chinese University of Hong Kong)

Abstract In this paper, study the association behavior of SEBS block ionomers in solution
has been studied, in which polystyrene blocks contain slightly sulfonate substituent. The re-
duced viscosity of the ionomer solutions shows a dramatical increase when the concentration
is increased to about 1 g/dl. This is caused by intermolecular association due to aggregation
of the ionic groups. When Cu**and Ni** are used as counterions, the reduced viscosity
curve shows a crossover with that of SEBS in the low concentration range of 0.1 g/dl, which
suggests the presence of intramolecular association. A dynamic light scattering investigation
shows that the manganese sulfonate ionomer possessed a bimodal distribution of the hydrody-
namic radius Ry and the two peaks represent single chain and aggregate, respectively. This

intermolecular association occurs even at a very low concentration (0. 005 g/dl).

Keywords block ionomer; SEBS; association; viscometry; dynamic light scattering
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