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Abstract Nitroxide-mediated free radical polymerization

(LREP) was employed for the first time to prepare graft

copolymer by having arylated polypropylene (Cl-PP) as a

backbone and polystyrene (PS) as branches. The graft

copolymerization of styrene was initiated by arylated PP

carrying 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO)

groups as a macroinitiator. Thus, maleic anhydride was

grafted onto polypropylene by peroxide-catalyzed swell

grafting method (PP-MAH). Next, PP-MAH reacted with

ethanolamine to produce a hydroxyl group containing poly-

propylene (PP-OH) and the obtained PP-OH was treated with

a-phenyl chloroacetyl chloride and converted to a chloro-

acetyl group containing polypropylene (PP-Cl). Finally,

1-hydroxyl-2,2,6,6-tetramethylpiperidine (TEMPO-OH) was

synthesized by reducing TEMPO with sodium ascorbate and

this functional nitroxyl compound was coupled with a-phenyl

chloroacetylated polypropylene. The resulting macroinitiator

(PP-TEMPO) for free radical polymerization was then heated

in the presence of styrene for the formation of the graft

copolymer. The prepared graft copolymer was characterized

by Fourier transform infrared spectroscopy and 1H NMR

techniques. Glass transition temperature of grafted copolymer

was investigated using thermogravimetric analysis and dif-

ferential scanning calorimetric techniques. This approach

using nitroxide-mediated macroinitiators is an effective

method for the preparation of new materials.
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Abbreviations

NMP Nitroxide-mediated polymerization

GPC Gel permeation chromatography

CRP Controlled radical polymerization

XRD X-ray diffraction

Tg Glass transition temperature

DSC Differential scanning calorimetry

TGA Thermogravimetric analysis

FTIR Fourier transform infrared

ATRP Atom transfer radical polymerization

PSt Polystyrene

SA Succinic anhydride

iPP Isotactic polypropylene

PP-g-MAH Maleic anhydride grafted polypropylene

PP-OH Hydroxyl group containing polypropylene

PP-TEMPO TEMPO iniferter group containing

polypropylene

PP-Cl Chloroacetyl group containing

polypropylene

PO Polyolefin

Introduction

Recent advances in polyolefin chemistry have led to the

creation of polyolefin based polymer hybrids between

polyolefin segments and other polyolefin or polar polymer

segments, which are prepared by several post-polymeri-

zation processes, such as radical [1], anionic [2], cationic

[3] and coordination polymerizations [4], or a polymer

M. Abbasian (&) � M. Shahparian

Department of Basic Science, Payame Noor University,

P.O. Box 19395-3697, Tehran, Iran

e-mail: m_abbasian20@yahoo.com; m_abbasian@pnu.ac.ir

S. E. S. Bonab

Laboratory of Materials, Islamic Azad University,

Bonab Branch, P.O. Box 55518-134, Bonab, Iran

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2013) 22:209–218

DOI 10.1007/s13726-012-0120-4

https://link.springer.com/article/10.1007/s13726-012-0120-4


