CHAPTER 1

INTRODUCTION
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Paint is e Sees esmm cOating which have both

decorative and e | o — (1). Paint consists of

two main ingr h. Pigment is any fine

solid particlec extent it protects,

but it rubs of] the other part called

vasnish. The vargflsjff ! 24"\ % pder, volatile solvent,

and various addi/ the film former and is

usually a polymer Wts that form a polymer on

curing. Therefore the '_ former binds together the

pigment pnrt,i 2 5 rface. If the pigment

is left out, y\ rotecta the surface,

. difficult to attach

decorated it b g‘l\f].

coating that ar" ot fluid t gsany flat or gently curving

surface. ﬂewlﬂi’}ﬁ&ﬁswgqﬂﬁnnn into the most

intricate eﬂcea It ia‘ achieved b;r diannln the binder in

QR INTUNAIINENGE v

urtMermore, there are other additives which are added into

paint in a small quantity to carry out special job(2).

Enterior coatings supplied by the paint industry must
provide a pleasing appearance, as well as protection, to enjoy

continued acceptance by the homeowner. Defacement of painted



surface by the growth of a wide variety of microorganism,
however, continues to be a major problem for paint industry (3).
Thus it become wmore of appearance factor since considerable
microorganism can be growing on the surface without serious

deterioration of the paint film. The almost universal approach to

microorganism thus far Lgl _‘ y ‘he addition of toxic materials
to prevent the growd m on paint surface. Such
materials are R ‘ ve and fungicide., The
current approach® to blend a mercurial
fungicide into LI_P ") RSN he most serious one is

that the fungi

< g, 40 o1 vaporized from the

paint film over he concentration of

icroorganism may start

Several factn ‘onsidered in selecting a

fungicide to begadg TP TY : nrt important factors,
other than ¢ v f" volatility, and UV

stability. Toxici} tC righ,jlut toxicity to humans
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should be low. The‘ solubility of ny candidate fungicide must he
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be water sofllble since it ua,uld be leached from 1 he coatings
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icQdes for selection in paints. Also, the fungicide needs to

be soluble in the paint or to be dispersed without setting or
agglomerating. Fungicides with appreciable vapor pressure cannot
be considered for paint use since they would vaporize from the

paint after application to a surface. Ultraviolet




photodecomposition may degrade certain fungicides and such
fungicides must be avoided (4-6). None of the commercially

available fungicides meet all of these requirements.

Mercury-containing mildewcide have come into disfavor

due to the high toxicity to human(4). Since mercury salts have

been widely used for in paints more acceptable

replacements have ght in recent years. The

Paint Research Io % T S wiversity of Alabama was

undertaken to loog s which could replace

mercury salts(4)y may leach or vaporize

from thin, hig} ilms, the anchoring

fungicides on the aint was developed (4-8)

Some of polymer-anchoring a

fungicide to the Wwith simply mixing it

inte the paint, Figure 1.1 (6). Since the

polymer-attac '&_, :

." molecularly along
the polymer t!_u"._ rate into discrete

particle as thewfilm dried. Solubility, r,lat.ilit:r and migration
problems W ‘ﬁ i {ﬂ 4 Uk t be exposed to
toxic vnpﬂ“ﬂﬂe‘ mﬁyll (4 FEIL”[ﬁp t of the polymer
H,ﬁi | ¢ -3 oV
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Figure 1.1 The pa, £ a after exterior exposure
b adadiais o |
a) simply ™= - Lungicide
tte binder

A fungic —wiched to the polymer

|

through a functiCnal group which later ca™ be hydrolyzed to free
_ ¢
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potentiallmql oCcur | lentvi td1" bo¥lditions, it might
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latter concept, exocellular enzymes from the microorganism would,
themselves, release the fungicide ( Figure 1.2 ). This mode of

hydrolysis would supply'the fungicide only when it is needed (6).



ESTER HYDROLYSIS
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a“,] on attack by fungi.

fungicide have been
converted to monc ' ;kw* , Fyxxn gmide, or ether function
which bind th‘ ‘ lymerization of these
monomers was stidiJff (MASCS WMclcides examined included
pentachlorophenol; 8 — £ ne; 3,4,,E-tribrﬂioaalicylani-
lide; u-benzyirpf_ T AL anidide; 2-{4J-thiazoyl
benzimidazollo ’ f¥']-oxide (5-10). The
incorporation ;ﬁ‘ ye = Pyl mer would have to

i S al

be kept at Inﬂ’nule percen 0.1 to 0.5 (11,12) to avoid
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withlong-lasting fungicidal activity (4). In this research

presents the details of synthesis of fungicidal films of methyl

methacrylate by chenicélly attached and polymer blends.
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1.2 Phase-transfer _ cat is
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For most reaction which proceed by a bimolecular

mechuanism, the transformation occurs only when the reactants are

in the same phase and | d)gte to one another. These are

capacity of succes leous reactions, but these

generally depend fbility of one reactant in

the other or of

In the » alysis{(PTC) became a

recognized techn’ kosza and coworkers in

1968(13-18). e F 4 Mot (CI NN -2¥a 1 ysis"  was coined by

Starks and firsi 16). The phase transfer

technique approa; occuring problems of

mutual solubilit] ring the potential for

activation of anion or accelerates reactions

between ion ~"'I ¢y water-insoluble

V. ‘
substrates in ...' .t The catalysts most

commonly used are uaternary annamun or phosphonium salts (18).
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catalyst efficiencies (19§ They argeas followsgti) the larger
AR THUIRVINGINY.. .
cata.l tic efficiency increases the length of as the longest chain
increases, iii) the more symmetrical ions are more effective than
those with only one long chain (20). A certain minimum carbon
number is required for the catalyst to be soluble and effective

in the organic medium. The better catalysts seem to be those
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which have the minimal lipophilicity and also have bulky groups

surrounding the quaternary positively charged heteroatom (20).

In general, there are two immiscible phase. One of
aqueocus phase contains a reservoir of the salt expected to

function either as base o weleophile., The second phase is

organic and contains L1 which is expected to react

with the salt (2098

ause W sl containing phase is

insoluble in the & . b ase, there will be no

reaction observed cinl phenomena (17). A

phase transfler he mixture. This is

ordinarily a qua! wosphonium halide or

bisulfate which ation. The lipophilic

cation soluble Manic phase and when in

contact with the salt, exchanges anions

with the excess of anidf solution.
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Once & 2 'ia in solution in

L
organic media,"=£ ation can take place

with product fosfation (13,18). The assui®™®l mechanism of PTC in

B 1 o) ) ) 01
QRINNTUNRINGINY



Q'OH~ + R-X » R-0H + qQfx~ Organic phase
o= | e e e e e e e e e s e - ] b Interface
Qton™ + Natx” - > Naton™ o+ Q*x” Agueouse phas%

fer catalysis cation

Scheme 1.1 Phasg 1‘11 N ™ cleophilic substitution

rea g

The cafdfy: Y | ] I shith anion OH™ from the

aqueouse phasge ere the weakly solvated

ion pair formed u oz A, sC "W er reaction after which

Q" returns to the e anion X~ (20).

This ghasemilleate of&en has considerable

-
-

advantages ov y; AY' ) expensive anhydrous

Mired; lower reaction
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temperatures; s*orter reacti 0 time, aqueous alkali metal

hrdroxldeﬂ:uﬂ%%ﬂ ﬂ%ﬂﬂﬂ;ﬂsﬁ, sodamide, sodium

hydride orQbetallic ﬂudzul and many canea easier work-up (18-21).
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reacion that does not otherwise proceed, modification of the

or aportic s

selectivity, modification of the product ratio (e.g. 0 vs. C
alkylation) and increased yields through the suppression of side

reaclion (18).



Phase transfer catalysis has been used widely in organic
synthesis since it was reported by stark (16-17). Surprisingly,
this method has received very little attention in the field of
the chemical modification of polymers (22). However, it has been

reported that PTC techmique has been used satisfactorily in

polyether synthesis (23-2\% V igld condition which normally must

be prepared at high g@d in polar solvent (23).

Polystyrene (26) . — g I Y . )] Were also prepared by

using PTC techn™

Furtherm (24-25) have proposed

phase transfer ctherification as a new

and convenient me on of alternation block

copolymers (24 shown that PTC can be

successfully e of amine with
o
chloromethylated po ymé ;——-é mers (22).

.." hemical modification

-

In or E

-——— -

of polymer ma Y, ainm to saponification

of poly tlethylethacrylntel.
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mer can_b o f ﬂy of random

Q\ﬁ’iﬁ ﬂimilﬁﬂﬁﬂﬁﬁ f properties

(30-32). Thus the study of polymer blends has received

considerable attention. This is due to the variety of bulk

properties that may potentially be obtained at a lower cost than

the production of a new homopolymer or copolymer (31).

Accordingly, polymer blends has attracted the increasing
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attention of polymer industrial communities (30-35).

Polymer blends is a physical mixture -of two or more
different polymers which do not usually lead to chemical bonding
between the components (34-36). It can be prepared by the

following methods

i) mechanical mig jgibber mills or extruders,

ii) polymerigs omer in the presence of

another polymer

iii) evapote from mixture of polymer

solution,

iv) coadtie olymer lattice (31,36).

Broadly ¢ of polymer blends are

homogeneous Zlh'-lpntible} blends and

!
i

heterogeneous (i.e JFi ;f“-‘i r Yacompatible) blends. At a
o+ k.
given temperature, hn-t‘;;__,—f ds give rise to a single phase

in which indjigic t:slly soluble in one

another. In [v RY Jds have mechanical

properties supe'i:r . --Ipafdule blends. Therefore,
in the past, l‘ effort been spent on developing
ﬂ ‘Hﬂ%ﬂ%ﬁ’l'ﬁﬂ&ﬂﬂﬁww-
X-ray dif ction, 11ght‘acatter1n and drn ¢ mechanical

‘"“ﬂ"ﬂ’]ﬁﬂﬂﬁﬂi%ﬁ’mﬂﬁ'}ﬁﬁ sl ot

polym8rs(35-40). Therefore, continuing development efforts are

needed (35).

1.4 Objective

In this research work; the polymeric binders, poly(methyl
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methacrylate) containing various organic fungicides, were
synthesized by using chemical modification of polymer matrix.
Additionally, the other approach to prepare the polymer bound
fungicide by using polymer blends technic has also been performed

in order to accommodate the paint production in industry. The

fungicides chosen for & ” ’ iere pentachlorophenol; 2,4,5 -

trichlorophenol; henol; and 4-chloro-3-

methylphenol.
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