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diblock copolymers: direct ATRP synthesis and characterization
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Abstract Diblock copolymers consisting of methyl-

methacrylate (MMA) and N-hydroxyethylacrylamide

(HEAAm) polymer were successfully synthesized via

direct two steps atom transfer radical polymerization

(ATRP). At first, poly(methylmethacrylate) (PMMA)

macroinitiators were prepared using methyl 4-(bromo-

methyl) benzoate initiator and were used for synthesizing

PMMA-b-PHEAAm block copolymers. PMMA homo-

polymers were synthesized in N,N0-dimethylformamide

(DMF) using CuBr/2, 20bipyridine catalyst system at

110 �C temperature in nitrogen atmosphere. Block

copolymers were synthesized in mixture of DMF/water (8/

2 v/v%) and in pure DMF in the presence of CuBr/

1,1,4,7,10,10-hexamethyltriethylenetetramine (HMTETA)

catalyst system at 85 and 100 �C, respectively, while argon

was used for deoxygenation and inert environment. Puri-

fication of block copolymers was conducted through dial-

ysis against deionized water using a dialysis tubing

(MWCO 3,500, cellulose membrane). Molecular weights

of PMMA polymers (Mn = 4,400, 6,200 and 8,400 Da)

were determined by size exclusion chromatography using

tetrahydrofuran (THF) as eluent. The chemical structure

and actual copolymer compositions were determined using

elemental analysis (EA), attenuated total reflectance

infrared (ATR-IR) and proton nuclear magnetic resonance

(1H NMR) spectroscopic analysis. Phase separation of di-

block copolymers resulting in two glass transition tem-

peratures as detected by differential scanning calorimeter

(DSC) proves their amphiphilic behavior. Thermogravi-

metric analysis (TGA) also showed that diblock copoly-

mer, with two-step decomposition has higher thermal

stability than PMMA.
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Introduction

Block copolymers are macromolecules generally defined as

linear and/or radial arrangements of two or more different

blocks of varying monomer compositions. The increasing

interest in block copolymers arises mainly from their

unique thermal, surface, solution and associative properties

as a consequence of their molecular structure. In particular,

their surfactive and self-associative characteristics leading

to micellar systems that are directly related to their seg-

mental incompatibility and appropriate design of block

copolymer architecture with segments of various chemical

composition results in interesting physicochemical prop-

erties [1].

Poly(hydroxyethylacrylamide) (PHEAAm) is one of the

common hydrophilic polymers studied which has potential

applications in variety of fields [2, 3], including biological,

biomedical, surface chemistry, and electrochemistry, due to

its unique properties, such as solubility and flexibility of its

chains. It is used as a carrier polymer because of its
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