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SYNTHESIS AND ADHESIVE PROPERTY OF STAR-SHAPED POLYSTYRENE FUNCTIONALIZED WITH
CARBOXYLIC ACID END-GROUPS
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Star-shaped polystyrenes functionalized with carboxylic acid end-groups were synthesized by means of
living anionic polymerization of styrene in THF initiated with a multifunctional initiator prepared by the
reaction of 1,3-diisopropenylbenzene and potassium naphthalenide (KNaph) in THF at -30 °C followed by
termination with CO,. Adhesive properties of resulting polymers were investigated by tensile test under the
condition of thermo compression bonding between polystyrene and PET films. The star-shaped polystyrene
showed high adhesion with PET as compared to linear polystyrene.

Key Words : living anionic polymerization, carboxylic acid, star polymer, adhesive property

1. #8

R ~—0iEE, S FESEHOEESE KT T
LT EBMBNATWD, ZTHITMA, ITHEOHIEIZE -
THRY ~—SRIBIOEA SR EREENEE Y RN DT
MTHLTHARY v —DOYEIZET D LR LI
o TETWD, TTIT, SHRMmICT I 7 FEoKERIE,
TNVRFVIEER T HREE R LAY ~—NE kS,
RIEME T LR E VT 4 7Ty 7 L LCOFHRH
HEINTWD, RIFETIE, KREREEAERY) ~—D &
IRAHEEE LT, EENWTICHEER Lz, Fix N HEEHIIZ
FHLTHWARY ZFLURPETD L 5 & TMEH %
AT DI, MEHRICESEAZ V2 0ERH Y | B
RSO HIETIE D BEEDIRBIRFCER Y, 22
TARMFFETIX, WHEEM B O TR ICERE, WmikE
RERAE AT DI L CPETIZREEINAWMERY ~— &
DOEEENRBTHZ L2 MLz, S DICERERD
HMEBRE LT RIS VRST U EEZAT DA
BIEEDR ) AF L 2GR L, PET OBEEMEIE LT
DFIH % ME Lz,

Scheme 1

2. =B
2.1 HRHALRFIMEREZ—RYIFLUDERK
R EZE T, THE 1, -30 “CT 90 min [#]
naphthalenide & . 1,3-diisopropenylbenzene (DIPB)® )i %
TV, ZERENT =4 VBRI 2R L=, RERIC,
divinylbenzene (DVB)%& A\ 235413, -60 “C T E iR
(5, 10 min) S & AT > 72, HEW T, styrene DY B 77 =
FUEEETV, AY—HIRY ZAF Y ALT =A%
7o 2 DEMRZE RTA T A AEEIAT, CO, & HEfilth
HCI THfnd 2 Z & T, KU ~—SRI I VR * 0k
ZHE AL, B ®OKY < — (DIPB-star-COOH .
DVB-star-COOH) % 75 7= (Scheme 1),

olymer film
polm Cutting adhesive surface ﬁ
' ﬂ into 1 emX 1cm
f

i =L 3ET fitm

. potassium

. Tensile test
Thermo compression
Fig. 1. Tensile test
1.CO, O = COOH
> ~ \ =PS
2.HCI

DIPB-star-COOH
(DVB-star-COOH)



2.2, ¥EEERTE

BonizARY ~—& PETHIEOBEE MM T 2729
2. BlIERBRAITo7-, R ~—7 4L ATTF L AR
A2 HHWTRY v—K% 240 °C. 5MPa T/ERE, #
A E BAT - 12412 10 MPa TIEME LR HHEI L TE
L7 BN RY~—7 4 VA% PET 7 4 VA THE
FirFx, T VAR E S HWTHRY v —% 240 C,

1 MPa TJEME, B AR & 4T > TR MG L7228 B A,
PEAAWEAEDS LemXlem & 702 X 5, BIHI L CHlERER
AV T s L7 (Fig 1) . 5IEREIZT 7 1o
AR EACEE L. 100 mm / min TR EZ LR ST
A LIMEEAZRE L, BIRRBRE &R Y ~—I22n T
S5EATWV SR EOEEEZ RO THREMEZE LT,

3. fERLEBH

31 BERHHAILARFOEARE—RII—DER
AR LEERBEIALREF AL —R) AF L v
(DVB-star-COOH, DIPB-star-COOH) 0 ## 1 fiF 41 o ik 5
Z Table LIZR T WTHLOR Y = — b EEE 5+ &M, =
11100, 147000, 131000)235at 27 A > T+ DEFEL Y T8 (Mn.ca
= 4400, 10400, 33000) L ¥ H K& el &R LTz, A X
=RV w—=BELNTZEEBEZTWDE, KERTIIZERE
T = B AI ORI DVB & DIPB % H\ /-, DVB
ZAWTER LIZAZ =R Y = —0D5F 8B4 HDIE
(My/M,, = 154, 1.81) ®IZxf LT, DIPB & H\\\ /=& Tl
BRSNSy B AT (MM, = 1.11) DR U ~—23 5%
L7z, &> T DIPB DAMGNKIGITELS . ZEREMET =4
VBRI OFREAEIE Lo W2 E BT, — .
HNMREIEL W, WFRORY ~—DEFEAICONTH
ANRF HOBEA T EEBRRDO T 7 TR 3.2 ppm
fHEWCHE SN0, HEM~O D LR EOE A
PR L, M, ARLERNY ~—Do0FEREWZD
NMR 2 & 2 Ko HE BE1C KL D EMEZNE AR OWREIZH
HThoeh, TTIZ, REM T CEEMICHLRF Y
EPBAINDZ ERRFEINTHDZ Enb, SEIEG
LA Z—RY ZAF L AT LT HITEEENIC AL
REVENEAINTNDEEEZEZTND,

Table 1. Characterization of end-carboxy lated star polystyrenes

arm star

run -3 -3a = f ’
Mpcax10?  Mx10°% M, /M,
DVB-star-COOH-1  4.40 11.1 154 25
DVB-star-COOH-2 104 147 181 14
DIPB-star-COOH  33.0 131 111 4.0

? Determind by GPC, b Average number of arms.
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Table 2. Tensile test of end-carboxy lated polystyrenes

applied force[mN]

x -3
run M,,x10 D 2 3 @ ® average
PS-COOH 50.2 2.07 1.94 1.33 1.48 2.49 1.86
PS-(COOH), 206 1.96 2.64 1.23 2.05 1.90 1.96
DIPB-star-COOH 145 6.23 2.72 13.2 7.45 1.72 6.26
APS 231 1.27 1.45 2.67 1.92 2.80 2.02



