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Application of Polypropylene Tribrock Copolymeric Ionomer to Adhesive
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Abstract: Glass fiber is used as reinforcement for plastics because of chemical resistance and non flammable material. But some kind
of glass fiber reinforced plastic (GFRP) has problem that is caused by weakness of interface between glass and plastic. To solve this
problem,we focused on ionomer. lonomer is known for heat bonding to different materials such as glass, metal, and polar plastic. In
this study, telechelic polypropylene (iPP-Br) with bromine group at both ends was synthesized by esterification of o, -dihydroxyl
polypropylene. We were carried out atom transfer radical polymerization of t-butyl acrylate using iPP-Br as a macroinitiator for the
preparation of polypropylene-triblock copolymeric ionomer.

1. =

eI T AT v 7 LI AMENIA S 0 TR, DFE VR Y ~—ICHFERELAS L7 b DO TH 5. il & il
EEALTH I ETTIAT v 7 BRE BRI % @, miEEs S o5, SR, BTG rRETH Y, BRE
{LZEILD Z L DABOBMME L L CHBNHEOREEACHIZERM M I DI TS, 77 AF v 7 i8fbAN T RE
Wt 77 —MilE, T AR ENRD D, REMHESC T 7T —iliME TR SN ARIE ACM (Advanced
Composite Material) & LT, #EiL7z @@k, m%% PESRZFFD. T ARBHE AR A AL D, WoKPEAMEWY,
RETH 5, Ll TH 578 E DR B b — iR 77 AF v 7 kAl LTHER STV, L L8005
AMHETAL T T AT 712X, BT AWML 77 2F > 7 OFEHMEIINEE WO ISR H D, Z D720 7 Ak L
TTAF w7 OEEEEED DT, KRRG-S %, REAEEIIH v 7V TR EMEE, VT ALER
ERMERH NS,

— R T ADE [T 3.5~4.6GPa T 5 DIkt LA 7 Aisa 77 2AF ~ 7 O [3ER1% 120~180MPa (2
LEFY, HIGAKRDORT ¥ VEFRETE TR, LERSTH T ALBIEE L 0 IsEICEET L2 L3k
LD, ZORBEORROT=DIZT A F ) ~—IZEB LT~ 7TA F /) ~—38 M BE R 5T 2 B En, 5
WCHT A, M, RYT 2 RREOWMNET T AF v 7, BT AEOMMREA T U C R EE 2R 2 L3
EnTn5.

AFECIEmARMRFARY e Ly (PP-Br) ZJFEHE LR TBEIZ U VESR (ATRP) ZF|HLTKRY 7'e
LT 7 VU7 F v (PP-PBA) &Gk, NIKGIER DT b Y LA F L DBEANCLS>TRY Fme L MY
Ta sy VILEASERRT A F ) ~— (PP-PAAINa) AL, HTA~DEEMNZHET5.

2. FEEhik
<ATRP T X % iPP-PtBA D&% >

iPP-Br XUV CuBr # v = L o 7 BT LA, SEREHE L7 T o-F 2 L (10ml) & NNN,NN' N -_Z 2 F e
F L b7 I (PMDETA)Z N2 C 120°C T iPP-Br 2@ 7. 2Dk, 77 VB 7 F(BA)Z Nz 5 kg
L7, BOSKETH, AX ) — W L AFIERE R 2T, TREM 28Rz L, iPP-PIBA 21572
<iPP-PAA D&Y >

iPP-PtBA % 7 m AR /L A(5mINZIEfR S, U 7 A aFE(TRFA) 212 C 24 Ieflfdee L7, ROSH T4, ARk
U 7= IR 2 IR L, iPP-PAA 21537,

<iPP-PAA-1.0Na D& hL >

iPP-PAA ZtikA (12ml) CHiHE L THE B AL /0 BAHEIZ 5N-NaOH /K& % PAA 7' 1 v 7 $0> COOH J&7% 100%
BRI D BA M, o Uiz, $RIBUERZE L, iPP-PAA/L.ONa Z157-.
< BT ST E >

FIERBRZATV, S-S L 0 T R & R A L 7=

SR T ey

iPP-Br iPP-PtBA  R:COOC(CH,),
Hydrolysis PP-PAA Neutralization iPP-PAA-1.0Na
R:COOH R:COONa

Scheme 1 Synthesis of Polypropylene lonomer.
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Table 1 Reaction Condition for ATRP, Hydrolysis and Neutralization.

ATRP

Hydrolysis Neutralization

iPP-Br
[mmol, g]

tBA
[mmol, ml]

Run

CuBr
[mmol, mg]

PMDETA
[mmol, ul]

TFA
[mmol, ml]

NaOH
[mmol, ml]

1
2

0.0218, 0.5011
0.0218, 0.5014

13.8,2.0
342,05

0.404, 58
0.401, 58

0.401, 83.6
0.401, 83.6

131,10
131,10

23.0,0.432
12.4,0.232

Fig.1 |Z Run 1 @ iPP-Br(Mn =23K), iPP-Pt
BA(Mn =23k-7.7), iPP-PAA(Mn =23k-4.2K)
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Fig.1 IR spectra of iPP-Br(23k),iPP-PtBA(23k-7.7K),
iPP-PAA(23k-4.2K) and iPP-PAA/1.0Na.
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Fia 2 TG curves of iPP-Br and iPP-PtBA.
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Table 2 Weight Composition of Each Block Chain in the Resulting Copolymer.
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Run Molecular weight PAA
iPP-PtBA iPP-PAA [wi%]
1 2.3k-7.7k 2.3k-4.2k 16
2 2.3k-5.1k 2.3k-2.8k 10
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