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Abstract

The aim of this thesis work is to study the physico-chemical properties of
poly(ethylene oxide), PEO, based brush polymers both in solution and at solid/
aqueous interfaces. The importance of studying the surface properties of brush
polymers can be related to a broad spectrum of interfacial-related applications
such as colloidal stability, lubrication, detergency, protein repellency to name a
few. In many applications it is desirable to form brush-like structures through
simple physisorption. In this context the surface properties of PEO based brush
polymers differing in molecular architecture were studied, using ellipsometry
and surface force apparatus (SFA), to gain some understanding regarding
the effect of molecular architecture on the formation of brush structures. The
molecular architecture was varied by varying the charge/PEO ratio along the
backbone. This study demonstrates that the formation of a brush structure
at solid/aqueous interface is due to interplay between the attraction of the
backbone to the surface and the repulsions between the PEO side chains.
An optimal balance between the two antagonistic factors is required if one
aims to build a well-defined brush structure at the interface. In this study the
brush-like structures are formed when 25-50% of the backbone segments
carry poly(ethylene oxide) side chains. Scattering techniques such as light and
neutron reveal that these brush polymers are stiff-rods up to a charge to PEO
ratio of 75:25. These stiff PEO brush polymer easily replace the more flexible
linear PEO at the silica/water interface, the reason being that the entropy loss
on adsorption is smaller for the brush polymer due to its stiff nature.  Polymer-
surfactant systems play a ubiquitous role in many technical formulations.
It is well known that linear PEO, which adopts random coil conformation
in aqueous solution, interact strongly with the anionic surfactant, Sodium
Dodecyl Sulphate (SDS). It is of interest to study the interaction between
SDS and brush PEO owing to the fact that the PEO side chains have limited
flexibility as compared to the linear PEO.  The interaction between brush
PEO and the anionic surfactant SDS in solution are studied using different
techniques such as NMR, tensiometry, SANS and light scattering. The main
finding of this study is that the interaction is weaker compared to the linear
PEO-SDS interactions which poses an interesting question regarding the role of
chain flexibility in polymer-surfactant interactions.
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