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N X OBET—FEM SBS(SEBS) ¥R, I BH T —HET SEBSHEE
Y, HF PSIREERA T RRBEE. A SXBENNEEEIET £ T SEBS AR RN
FHRBERDEFREBHNTOGSTN, S0 THEHATNTRAG AR THER
I SEBS MBI RREBSSMRENTANRBERBRAAAKPEER S FRNES
1, XA SRR E R A AR T, (B EM BRI TER. AR EE EHET
BRAREMIEL T SEBS RMAVRRWIEK 7] LATE L2 09 Bt 4 B BUK B T 9 R

HETEARBE.
XN SEBS, REBEXYW,. S 4,55

ESOPHEFRELEHREERER B TFRE GBS HIEM. X TFa
HEFANERRMNEFRT W AMHSTHEAARTREMNRETFZENRESYX
(Polymer Pair)!! 2] 1y BN i B PR B A9 B 26 Z 88 (P50 PSOH) &5 3 F 270 4%
BREEPMMAMRAERT, B THRETUSHREERBIR RESIAREY
2mol % AR AT U X R A HANREGWERIHE. RIRA T EEHEREB LR
HHE . WM RO B, NMR $EEF B, R Y PSOH FREE TR A T 7~ 10mol% A,
BEHHBSRRER —RHENTF-REASHIHE. B, THSES T AE5-H5-%
AHEX MR RN TR S B, XMl —RASRESNESHARSY
REELHRATREERIEANERTREIE, RETEE>Y.

REVERESBEERAT(SF I0mo %) FIHABTFEANEBRERSY. £F
RYHE, RIMEWELRAHRRERFHERYIRER>", UE PSEEWER
BPR BRI S F RN SEBS BEDR —MEHRBEEEY, h & SBS, B
SEBS #if%. H etk B[ B R Z 8 A 1-T 45 B 7 3 3L B ¥ (Ethylene-co-Butylene ), T
HPi% PS RBF LU EREIIAT S B (DT 10mol% ) BT HEH . SEBS BEHE —%
BH R RETR A F

AR+, SEBS BEM B TR TEANBEME/EAT R EE K85 e
WAL P, SEBS BRYH EB RAEREMKSS SEBSHED S AWM ENEAYE
KEBHTER, TERBAHENESY A RMHE, H 00T EEHRES NN S
B FXFEHET SEBS EREYHHERH=MEEFANHRLR.
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1 SEBS EEDHH&

SEBS ¥£ 5 % Shell 2 T 7 &, H2 % Kraton G 1652, M, =52, 500, M,/ M, <1.06,
PS &% 28.6wt%, EB Brf AR E X 0.8mol% (MM FT HEX$ET). X T SEBS
(Y &k WSTR[ 19].

RS20 P T ERS TH. B 2.4 5.9 AYN R T SEBS BRERE
.7 SEBS () PS BYeh3| A TR, B2, SMRib 45 £ R pRH B4 T A 20,

SEBS ] EB £ #3558 & A 2 1mol % B XL, ¥ Friedel-crafts R B+, X/ BH
ko 5B 2] R {1 B o bR X B & SEBS #EAT T AL M. AR TR AR
WI7E Friedel-Crafts IV B {5 & S BBk, SR X AR L@ BH#R & SEBS FHRRT
=oteAshm FEMBEASEEEH, W5 SEBS i'H-NMR P FEAEH 6=5.0~5.4 8
BAVREN =B AT .SEC MM &M, o T RS TR M 5K LE SEBS
HEEETL, ERXMHENEIBERIIN.

SEBS 9y EB B {t Friedel-Crafts [ 5 # 5 2 AL v fi4m, 2 F i f AL 0l = W4k
L (AICL) B8 55 EB BB HE. B WRSE RN, RITEEXMI2Z2IABRAELER
Xt PS ZBiAL Rk — B FE S B AL TR 20 26 10 T 0 38 0 OB A 4 S 5 L B 46 PS
B2l BT AICL/BEEE AW ARELN, MR T SEBS 7= 49 2 BB R N 52 S

1 EFRARN G BRE.
S|
_PHNO/AIC, __NeOH _
GﬁOD(J T craB

Fig.1 Synthesis of carboxylated SEBS and SEES ionomer

£

KBNS TERARE M 0~ T0mol% ¥ Z.8t bk SEBS, # A FTIR, 'H-NMR, DSC,
SEC B H LM 7M. fi'HNMR P Z AR (5=2.55) WREHAEFA(5=6.2
~7.8)EAZ ETUHHERARE. S HE ZRRRERLEA(s=7.60)WERE
HEERAERZH, $ESRAREHE, P ZBETEEAR L.

SHEBELNGEEAGTHRMNEN, ZREXTENRE. B H FTIR, 1H-
NMR.DSC. TGA.SEC, JE AR & HH 4T T AW RIE. R4k SEBS #9'H-NMR i+
T BRI AR(5=2.55)4% T, 6=10.95 AT — P REEAHRE, XF
HELE R HFES T KRN BNRAEENERTSHUIRER. SECHIT
b R, LA R RS, B B AR

£ | Bk, ¥ 58231 A\ SEBS i PS B oh, & R, RE LTI H XL, SEBS
A4 T BRI BB B N, BB T A R ER.
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2 SEBS ERDEFRIEBHNINHETH

it %t SEBS BB EWM IR, Weiss S\ FERHARKFRHESE, IR
FRERMGHEEALI BN TFHETFEA SR AERNHFRAN S FEARES 1
Sh, b {T4RGE, SEBS B R MR BB M R BF R E LA B TFLM SEBS H B EAR,
HRETESAE FREAEEREENPHES.

RAX SEBS AR EFREBANPHESTIURENS SHRENRESYES
WHAKPHESTHHT THEPS ST SERS BEYS 4 ki e REIE.

2.1 SEBS BR¥W3A% 410U

2RE—HFEE(6.9mol% ), FFE A3 N B F 8 SEBS Bk L & SEBS #
THF 998 S8 - i 2 XS 2R E P — 1 B B 47 E &, SEBS Bk Ik SEBS
BEMK RS RMEEERY, K EERY 12wk ERE SR
# EF, B EEHYAR, IXAHTEARET SR FRSS.

ME2HETGUEL, KEMMAEER

0 R T B TR, dy e o7 LA Lo B2 3 R 8 T8

. FEF, R4S B AR 4k B0 W B HE R 45 & S8 BE 69 R
o FX Cu?t >Nit* > Zn?* > Co** > Mn?* >
. MgZ* >Na* HBEBRYREBRMA NS, 8
¢ £90.1g/dL B, 2L fu R 3R dh R Wy R4 SR
o - B#5 SEBS M, MERBABRRD, %
.l 0 BEWAK S BS54 SEBS B /h.
nio 9 EALNHE A ERRBERPTEEY I FRE&S

0.5 L 1 : L ETE%#H

0.0 0.5 1.0 L5 2.0 25 2.2 SEBS !ﬂ-ﬂ!ﬁ%-ﬂ)ﬂ‘]%ﬁ
L FIZA M (DLS) BT T SEBS REY
g2 Roduend sivontycommmmtmtion reton 1 TETFBAERERI MG S LR LU F R T &
SEBS(M) and the sulfonsted SEBS with different -9 6 9mol% i AR G0 55 B 3R 407t 2 BB %
counterions: Na* (W), Mg®* (&), Mo?* ([]), co** G BRI TRXHEROHEEOT A ML &
(0), Za®* (®), Ni* (@), C* (O), sulfonation (B 3) X BH M FERAAUEEL. K
level: 6. 9mol% , solvent THF B T7E D {H4 7 X107 "em®/s, B4R 1 2 2k 22
Ry, 4 8nm M SRR B Y2 FH XM MES, ZEE /MY D 15, 7580 R, 5% SOnm BT
B, EEXLERTHTRREY. XARRENYR T RERHNHKE KB, %
B R, AR B TR, FHARRERN AR m AR Sz, B
SEBS BIRWMX Fra & BT B TR, .

G A4 SEBS BN R, HE ~7~8 nm M A5 H T4, BRELEARYE
BEPHEEKAAY 170. 7 SEBS BEYH R FEAFE TSRO RE L, BEFE —1
FF LAWY PSBETTUS SFR A RAR B FIHE. RN SEBS BE
YIE AR PR R RNV RIS T 52 EB BEEN, i PS EREYR AR M B R4
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— W TENAS LR EER G FXRAMTBA AW #78 SEBS RRYA S FiH
B4 AT RS SRR B TR B WD AR MR M B PS B
RUNHERE(—RY 1w BERE.

3 SEBSHIEATH

BT SEBS BEY SAMEN THILRY, R ZHB/4- L HERRETRLRYD
(StVPy) 81 LTI R TR/ 4- Z M EMBET IR B (MVPy)FLRIER .

oy
=)

w
=)

Reduced viscosity (dL/g)

A 20
5 0.60+
0.30F 1.0 d
Q.00 A sl FEPTETT: L 1§l '
10 107 10 0.0 : .
Dics) . 0 26 40 60 80 100
Toromer weight (%)
Fig.3 Translational diffusion coefficient distributions Fig.4 Reduced viscosity of blend solutions of 6.9Ni-S\
of 6.9Mn-S-SERS/ THF solutions | SEBS/StVPy () and 6.9Ni-S-SEBS/MVPy (&) in
(----)4.88E-5, ( -+ — ) 1.5E4, (—+—) 2.53E-4, THF ( 1wt% } versus the blend composition { jonomer

(——4.88E-4g/ml content in wi% )

3.1 SEBS BRHOESAR

MBI, SEBS R ENEkM TR A% S, BRPANEERATERDSTH
B ERYA FARNESKE. A, DEATFRTRA, REZHERRY SR ER
FERMSAEAS S RIE—$XENEER SEBS MEYERE P e R
% &% 2 EIRHE . RN SEBS NGB RY IR H DLS NE T &R
B9 5 StVPy I ABEMB R P, RN 0.01g/d P £WASREN R, RNEA
1= StVPy &8N 10~20wt% R B X4 /Y F SEBS MEM+ B AR BRI HEH S
24 R, HE LRGN, PR RR YIS S RRES SVPy A THRRHE
Y, WA KRZ A HRREN M RRESH".
3.2 SEBS WRBNE W AR

RFIRS R ik, £ 8 T SEBS BB Na* Mg . Zo’* (G N M Gt RS I S
MVPy #l StVPy fEWREE R 1wt % i U0 S nk e 14 40 AR FS B A 0 BE AR b, S RBIL AR
B%e &, BTELIR SRGEE LU I 400 BE A R PE LA K B E W IEIREE, A TTES T B3R
SR T B A X FRLR KR S, SEBS MMSHE MM & BTE 60~ Nwy/ %
B R T R, HR A BB K 4885 B 4 R SERS ik 5 StVPy I MVPy R3LR KR
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HIT AR BEX LR B X R XK R, —MEEEY ER XSS A R (T &
AR RN B SEIR R A 25 £ R BT RO L, TR 178 B i L X R A 4
BTHEAECH 4. ZF LSS WML FARRE - ERMAE, SHEAVE, BREER
L8954, SEAR N, SR GE F N R WA ER TP,
3.3 SEBS RRDEFHDNE SR

F DSC #F R T %A ko SEBS HEH 5 MVPy, StVPy 2 BH &S # K (& 5).
SEBS #§ PS BE 80OCEAE — 1 T, BTLEXA T, &A% . SEBS BRY5 MVPy
(T, =90C RWERMETH N Cu’ " B 7 120~ 130C B T,, LR BRELSH
BREH=12E HERETFERY PORBRI LA SR ey oz £ H S 4+ TR
GIfER, IR RIER T YR ERM L. E A X Hac ik oh i 4 & B0 0T B Ry it
S&RETHRBEMAERTSEAS FRERBEETASS, EEBANHER, A48T HE
B[EFWMNE, HFBAE R h SEBS BEMA S U R IR WE AR oY,

4 SEBS BR YA MK R EFIEE 5B

#E SEBS SR OY AL BUR W0l &3 2 o, (BAR 2% LK P 2 A0 A [0 40k W 056 ST\
KPFHBEVRE™ . 5T EB BARER FLA PSBMEM KM, X—REgHF&
B BAR RN IR IES T SEBS IRYEAM Y RER £ THAERY En
HORS BERIE A B F BB TEM) B3 S50, SESE T 53X 2 — M B S 3 400 69 B it A ot
B ARYBRYE TR R KN RE, F2 6 T RARE I T 60 H 1 8 R
THRRAREY.

80
SEBS
__\/\ o psSCTa
—e—SEBS-SC8.3
\N .
\/\w

EXO ==
n/C (enid-g )

-100 0 100 200

('O
Fig.6 Plots 7,/C against water content for SEBS-
SC8.3(0O) and PSSC7.3(@) in THF at a fixed
concentration (2g/L and 1g/L, respectively)at 30°C

Fig.5 DSCcurveaof 6. 9Cu-5-5SEBS, MVPy and
their blends at different compositions (indicated in
the figure)
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4.1 SEBS ERMWMIMAZGHEILE

W9 T SEBS BIRY /£ VY Sk mi/ KiE 4 W PR, X2 N SEBS BE®H THF
BWAEKE, RABHEREERTEX MBS SERS BEMMH AL, FEHATHE
FHEESFSRENPSERY HEEY.

He REFSESI N 8.3mol/% Fl 7.3mol/ % i SEBS & B 44 35 B ¥ (SEBS-
SC8.3)F1 PS B Gy B B4 (PS-SC7.3) 7£ THF/7K (0~ 57wt% ) iR & T 7 o & 38 Lo kG
B MFARBEEY PS-SCT.3, EMTEKEMHEM, XML EHNK, EEKEN
15wt ZZ A SRR XE. BRYERERH P, BN EBEMLZER LS HE
F. RAEVEN T FRFEFHHEFERTEGRGE. HRANHEERBELE
KB BRI i Bk B A K. XK & B — 25 i nest, PS-SC7.3 B R W& I 35 W
4, PlIKEBIKF) STwt% i, ¥ HOR BE (9,,) FEAEE 0.005, #:35 T H Einstein A R
ROB B /NERE 5, fH(0.003). B, HhET PS-SC7.3 HERFENRERE.

R, 5 PS-SC7.3 AR, SEBS-SC8.3 #£ THF/KEH b, MK S BN LR
A e . SEBS-SCR.3MEITH X EH EBRIYWASTH I RE. Y¥KSBIET 8wt%
AR MR EREE 0.003, 79 SEBS-SC8.3 ¥ EBRELERFEREMAT. RN
PS-SC7.3 & THF/7/KiR & % 947 0 #0, 7 EB B B S 45 R 3 % 69 &l i, SEBS-
SC8.3 ¥y PS AR W B 4b 7 B B0 b, Bl 2% THF/ K& SEBS B R MM S FER .
X & T, SEBS-SC8.3 R& B HE MK RN & 4. 4K & BIH*F—5 Wi, PS BE
WEME TS, A FEANSETER THEIEREN EB R RE, MREMEFE
A T HAESE . RS R EBH P E THF B, PSERYEER TR E
5. BT RAFRMNEE AT EE . ER N TRREEN ST EHEFERRIE TR
RIEEKPHREEE. '

PS Shell

EB Core

Fig.7 Transmission electron micrograph of the SEBS- Fig.8 Schematic representation of a aggregate formed
Sc 8.3 aggregates by SEBS ionomer in aqueous media

4.2 SEBS EXDS S PR TEM HR
/7 & SEBS BB MK SYWe TEM BE . WUE R FFBNERBEREN.
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B FBEHOR T BOEE 49 EB B IHA PS BUARAYFEMR, REE A RIS ENE
FERSH—H MM FELRH R QS EE, REHS WU . EHARA
THF W AT, BRGNFFHERR 110 nm, HRBHHHEY 1.42, R HB
¥— ZRYT SEBS-SC8.3 MM S BA4H MM A VIE. X T SEBS BR BN WA %
WA EEAK T RN B ER B RHATT IR AN RERL RS ERB AT ER
HHRHLE.
4.3 —HFENEKFRENMASSH

SORR e GE ) BT R ACH P RRE IS & B A LT h P, — R RE TR,
THRUMABMEREE. AIMEZR/4- 2R EE FEFLBR B RYEKDH
HEP; F-HRER TR, &4 KB ERMEAREE. MR 5 R APEL-
FRZZREHRWEKTHG Y. ROBAWEKTRES SEBS HEYULG Y
S LEFMHEGWE R LFRGRE. 55—, Frd 0 Rk BE MR Y, RE TR e W R
RERY: B2, BT IRERRYEAFKE, BANHSWHHENT, TWRERHKY
7. Bk, RITRBIE R —FHHNEK PR 5 RO M ARRHE, XEEKHEPBE, R+
B—M R EREEENORKWR, ELY ¥ HYRB BRI ESTRRA BN
L 0p- 3

Bl A THETHERBHARRETETXAFUFRREREOLRETHTH, BRHE.
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PREPARATION, ASSOCIATION AND COMPLEXATION
OF BLOCK IONOMER
JIANG Ming, LIULu
( Department of Macromolecular Science, Fudan University, Shanghai 200433)
Abstract A novel chemical modification of triblock copolymers of hydrogenated poly

( styrene-block-butadience-block-styrene ) (SEBS) was developed leading to a new kind of
carboxylated SEBS ionomer. The behavior of hydrophilic association of sulfonated SEBS

jonomers with different counterions in nonpolar solvent was studied by viscometry and

dynamic light scattering ( DLS) presenting quantitative measurements of the associated
aggregates. Meanwhile, the behavior of the complexation between the sulfonated SEBS

ionomers and pyriding-containing random coploymers both in dilute solution and in bulk was
evidenced by an abnormal increase of the viscosity and T, . Finally, it was found that slightly
carboxylated SEBS ioncmers could form stable oolloidal dispersion in water due to

stabilization of the ionie groups on the surface of the hydrophobic particles.
Key words SEBS, Block ionomer, Association, Complexation



