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Functional Materials Synthesised by Controlled Polymer Chemistry

Lian R. Hutchings

Department of Chemistry, Durham University
The seminar will focus on two themes. The first is the synthesis and characterisation of model long chain branched polymer architectures using the ‘macromonomer approach’. Model polymers which are well defined in terms of molecular weight, polydispersity and molecular architecture have proven invaluable in helping understand the correlation between the molecular structure and the physical properties of polymeric materials. However, the synthesis of such materials is often demanding, time consuming and can result in relatively modest quantities of products. Nevertheless, the tremendous contribution model polymers have made (and continue to make) in this field of polymer science makes the synthetic effort a small price to pay. We will also discuss the synthesis and characterisation of HyperMacs and HyperBlock – long chain branched polymers with a less well defined structure but equally interesting in terms of physical properties and potential applications. 
The second theme involves the synthesis of multi-end functionalized polymers as additives to modify surfaces and interfaces. Fréchet-type poly(aryl ether) dendrons with different peripheral groups ‘X’ can be attached to a variety of polymer chains by modification of the functionality at the focus of the dendron (figure 1).
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When ‘X’ is a fluoroalkyl group these additives, when blended with a bulk polymer adsorb strongly at the air/polymer interface to modify the surface properties. The extent to which these functionalised polymeric additives adsorb at the surface of the bulk polymer have been investigated using ion beam analysis and the effect of these materials on surface properties, for example hydrophobicity/hydrophilicity/lipophilicity has been assessed by solvent contact angle measurements. However the concept is generic and structures of the type shown in Fig 1 can be made from a variety of polymers and with a range of functional groups for different applications. In addition we shall demonstrate a further attractive possibility associated with the use of such additives - namely that whilst it is possible to saturate the surface of the bulk polymer with additive molecules, as evidenced by surface excess concentration data obtained by ion beam analysis, a significant concentration of additive molecules remain in the bulk and this bulk concentration could be viewed as a ‘reservoir’ of additive from which the modified surface may be repaired, should the original functionalities somehow be lost.
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