CHAPTER I

INTRODUCTION

1.1 Statement of Problem

Development™® ation of solid substrate is of

crucial importance™ hnology such as modern
electronic and nane shes is recognized as one
of novel routes fo gntiopally, polymer brushes are

prepared by adsorptiondof @log lg block is strongly adsorbed to

the surface with the othaf'b ayer. The non-covalent nature of

this grafting strategy 1§ a ¢'desorption of the brushes can

subsequently occur. In additi rfgla- § block copolymer synthesis limits the

choices of funct10na1 groups :#-’é A mer structure. The other approach,

in principle ma Cf—-mz' ------------ n=or the “surface-initiated
polymerization” telh dn18 initiated from initiators

'I
coupled covalently<t

polymer brushes on & sabstrate us% theslatter method, %proper conditions are
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varlety of functional monomer render ATRP an attractive method for surface-
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 the surface. One should be abl@ to grow very high-density

initiated polymerization in producing well-defined polymer brushes. The process
allows a better control of target molecular weight and molecular weight distribution.
The success of ATRP in synthesizing hydrophilic polymers provides an additional

advantage over the traditional living ionic polymerization.



From both theoretical and practical perspectives, several aspects related to
the graft density of polymer brushes and surface properties are very important. In
principle, the graft density of polymer brushes depends upon the density of grafted
initiator on a substrate surface. In this research, chemically grafted
tris(trimethylsiloxy)silyl (tris(TMS)) monolayer on the silicon oxide substrate is used

as a nanometer-scaled template for controlling the graft density of polymer brushes.

By controlling the kinetic of a.& ol Bevgen silanol groups on the silicon oxide

orodithn® sTMSCl), surfaces having a range

of tris(TMS) coveragemeam™bes cenfateds=Phe™meomplete reaction between the

sluggish tris(TMSCI) angdesil]

surface with tris(trimethylsioxy)

ows a mixed tris(TMS)/silanol
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surface to be formed. @b
residual silanol gfoupg ate. Polymer brushes of 2-
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BMA) which are i@pre; 1 ¥ ophilic "and hydrophobic monomers,

methacryloyloxyethyl™ pldosphory i?a;. (8 [\ rert-butyl methacrylate (-

respectively, are then p#€pa ) 061 RP from nanoporous surface.

Effects of the chai the substrate surface and the o-

bromoester groups, so he efficiency of polymer brush

formation are inyes -a-r---;——-----=-m-i-i-ﬁ--a-mm--—;F.4' oraft density of polymer

brushes and surf 77’5 . , -;;.‘o that chemically grafted
'w

mixed monolayer > tris TMSy/silanol groups can B€ used as nanometer-scaled
[
template f ﬂﬂﬁlﬁﬂ ﬂfﬂ ﬂyjﬂoﬁl@bic and hydrophilic
polymer blﬂ; Tdstwell'as tuhing' stirface tdp h surface properties of the
“AWIANN I U AN
q
1.2 Objectives

1. To synthesize poly(2-methacryloyloxyethyl phosphorylcholine) brushes
and poly(zert-butyl methacrylate) brushes by surface-initiated atom

transfer radical polymerization from nanoporous surface.
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To study the correlation between graft density and surface topography

and surface properties of polymer brushes.

1.3 Scope of investigation

The stepwise investigatio
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To inves [ ate the o density of polymer brushes on the
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surface topggraphy and surface ‘plropemes
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