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Abstract

Atom transfer radical polymerization (ATRP) is one of the most effective methods to polymerize
avariety of monomersin aliving fashion, yielding polymer swith predeter mined molecular weight and
narrow molecular weight distributionsand with well-defined structure. M oreover, because of itsradical
nature, ATRP istolerant to many functionalitiesin monomers leading to polymer with functionalities
along the chains. Therefore, ATRP technique isrecently applied to develop various polymers, which is
suitablefor different applications. Thisreview article describesthe fundamental of ATRP and provides
examples of polymeric materials synthesized successfully by ATRP.

Keywords: Atom transfer radical polymerization, block copolymers, graft copolymers, functional
polymers
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Figurel. The mechanism of ATRP (Davis
etal., 1999).
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Figure 2. Synthesis of carboxylic acid terminated polystyrene by ATRP (Malz et al., 1999).
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Figure 3. Synthesis of anhydride terminated polystyreneby ATRP (Malz et al., 1999).
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Table 1. Molecular weight of polymer prepared by ATRP (Garamszegi et al., 2003).

PS-Br PS-SH Degree (%) of
functionality
M, M /M M, M /M
2,200 1.16 2,000 1.19 95
4,500 1.17 5,000 1.15 95
17,500 1.14 21,500 1.25 -
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Figure4. Synthesisof amphiphilic PS-b-PEG-b-PStriblock copolymers(Jankovaet al., 1998).

Table 2. Characteristics of the PS-b-PEG-b-PStriblock copolymers (Jankova et al., 1998).

PS content in PS-b-PEG-b-PS (%)

Macr oinitiator Polymerization M /M Theory H NMR GPC
CI-PEG-CI Bulk 1.29 83 91 90
CI-PEG-CI Solution 1.28 58 67 58
Br-PEG-Br Bulk 1.36 84 87 85
Br-PEG-Br Solution 1.42 48 55 41
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Figure 5. Synthesis of macroinitiator PEOBr (Mahajan et al., 2003).
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Figure 6. Synthesis of PEO-b-PHM A diblock copolymer by ATRP (Mahajan et al., 2003).
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