CHAPTER I

INTRODUCTION

1.1 Polymerization
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§n only one species of monomer is used to build a
macromolecule, the product is called a homopolymer, normally
referred as a polymer. It is often found that homopolymer have
widely different properties and one might think that by using
physical mixtures of various types, a combination of all the

desirable properties would be obtained in the resulting materials.




Unfortunately, this is not always so, and instead it is more likely
that the poorer gqualities of each become exaggerated in the

mixture(5) -

An alternative approach is to try to synthesize polymer

chains containing more than one moncmer and examine the behavior of

a polymer chain incor] hésE mbriomers can be prepared, and
results in products ties than the parent

homopolymers. This p¥oce€sfia/ khown as ymerization (5).

Usually, copg jore complex than those

in a hmnopr.':-lymé zagion. attempts toc polymerize
styrene and vinyl 5 containing only 1 to
2 percent of vinyl dce te-m{ e @emall quantity of styrene will
tend to  inhibit  the iCal polymerization . At the
other extreme, a'—_ ide and stilbene are

extremely difficklt to 1y .4}"- form ccpolymers
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IH1] and [H2] are the concentrations of each of two monomers. The

guantities r, and r, are the relative reactivity ratics defined

more generally as the ratio of the reactivity of the propagating

species with its own monomer to the reactivity of the propagating

species with the other monomers. The ratio [M ],f[H ] (feed ratio)

varies during the copoly :’, ause one monomer may be
consumed more rapidlyw ; it can usually be

assumed that instantas : 2d ratic 'Z Mediot change significantly

from the initially® roefl /54 if the copelymerization is only
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the chain from a given
reaction mixture of feed Ches actil ity ratios are known. It

shows that if monomer _'cti.ve than M_, then M1 will
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and E are abvif::-ual the factors which control the

composi tion aﬂdﬂﬁw m%aqtﬁ ‘Ejlmble values of
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analyz;n the compecsition of the copolymer formed a number of
comonomer mixtures with various l'H,‘F 1/ [H2] ratios. The reactivity
ratios are remarkable insensitive to enviromnmental changer such as
the presence of solvent, chain transfer agents, inhibitors or

different types of free radical catalysts. Thus, the copolymer



composition will depend only on the relative monomer concentration

in the feed (7, 8).

1.2 The composition in paints

This research work ssed on the copolymerization

between each of four fungit : .- 1l acrylate monomers with
vinyl acetate. Such reS&tion wil 'éa incorporation of the
chlorophenolic fungi BS _af et poll v (o) ' ate) which is commonly

used as the binder g 5 " Therefore, some background in
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chemistry of paints s ned here.

AuInenine s =

AR RATAIRAINIANY

Paint consists of pigment and varnish (Scheme 1). The

pigment may be divided intc two categories, namely prime pigment and



extender. Prime pigments provide color, hiding power and protection
of the substrate by corrosion inhibition. Extenders are cheaper
than prime pigments and are used as fillers. Thus pigments have
both decorative and protective properties, but they rub off. Thus

most paints contain the other part called varnish.
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characteristics, and nntisfactory film properties. These are

materials auﬂ ﬁ gﬁﬁ&f&fﬂ ﬁ;w E‘H ﬂz%:der pigments,

preservatives, Yantirust agen%a funglﬁides. etec. B mﬂingly, a

paint fﬁmﬁa@ ﬁﬁfaﬂaﬁ%ﬂ 'q ’3 ﬂ H q;adgntsrmj .

1.3 Polymer containing chemically bound fungicides

An ideal fungicides to be added in paint should be 1)
highly toxic to fungi but of low toxicity to humans; 2) soluble or

readily dispersible in the paint, so that it will not agglomerate inp




the drying £ilm; 3) nonvolatile, to avoid vaporization from the
paint film; and 4) low in water solubility, to avoid leaching from
the paint during rainy weather. None of the commercially available
fungicides meet all of these requirements. Furthermore, the other

disadvantage is their finite lifetime in the film since they are

simply added to the paint. to sun, rain, wind, heat,

etc. will cause eventu by leaching, evaporation

Recently, mu dign the development and

use of polymers c ‘:i?b\' gicides. There are

several advantages g the fungicide to the

binders, as compared w d \ dinto paint.

Since the pol# gicide would be dispersed

molecularly along the poiw ﬁﬁ;ﬂz a‘ puld not agglomerate into

discrete purticlfiﬁ-n- the Ti. 1 fedd, it would remain
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disperse in the ftﬁi o ",_Elailahla wherever it

eliminated because g, fungicide gwould be part of the polymer.
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percent of the pnlymar and forethis reasgm, would not(greatly affect
the ,,hma oI BH Vol B Blsince ene
fungic:l.de would be part of a macromolecule, humans would not be

exposed to toxic vapor(15).

Fungicidal compound may be bonded to the polymer through a
functional group which later can be hydrolyzed to free the

fungicide. Some attractive functional groups include amide, ester,




and glucoside linkages. potentially,
cccur in twe ways. First, environmental conditions might foster
slow hydrolysis and liberate the fungicide. The rate of such a
reaction, however, might be negligible, and it might be found that
fﬁngicide ‘release would accelerate only under conditions of

microbiological attack on In this concept,
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extracellular enzymes (such as amidases and esterases) from the

microorganisms would, themselves, cleave the fungicides (Figure 1.1) (15).



A detailed literature search revealed that little work had
been done with the concept of polymer-anchoring a fungicide. Drisco
and coworkers prepared paint resins containing tri-n-butyltin
acrylate (Figure 1.2). Laboratory tests indicated these resins were

resistant to some microorganisms and that fungicide leaching frem

the coating was considerabl
blended fungicide. f these coating resins on
pine and redwocd tess ‘nelg begamsEe, show microorganism growth

after three mon
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Pittman and his coworkers are the only group who worked on
the copolymerization of ethyl acrylate, vinyl acetate, n-hexyl
methacrylate,n-butyl acrylate, methyl methacrylate and n-butyl

methacrylate with nonmetallic  fungicidal acrylates. The




fungicides which were used for their study were as following;
pentachlorophenol, 8-hvdroxyquinoline, 3-4-5-tribromosalicylanilide,
o-benzyl-p-chlorophencl, salicylanilide, 2-(4'-thiazoyl) benzimidazole

and 2-mercapto-pyridine-N-oxide (27-30).

U& fungicidal monomers were
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1.4 Objectives

In this
prepared for subseg d copolymerization with
vinyl acetate. Th&se Opg éﬂuﬁﬂ" Y- uiﬁmw- for possible activity
against mieroo yl ‘acrylate is solid
with high meltinggPoidt &4 c i Q -y o the other fungicidal monomers
reported, it wasy chb: n ~&imodel cGompound. The other three
fungicidal monomer s ] i I: 44 ,6-Erigl lorophenyl acrylate,
2.4,5-tr_;i.¢h1ﬂrophenyl actislar s ah loro-3-methylphenyl acrylate

which are the nove d by literature. However,

whether they ;;iji_‘”"” = h?* he investigation of
copolymerization lﬂini~. . #"ehlorgphenyl acrylate - vinyl

acetate is desired. reactlvity ratios obtained for each system

o i mwm 8] vabfeh Yore not mencionea

in the 1:|.teratur&, excepty for pentachlorophenylysacrylate-vinyl
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