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Glagss=flber reinforced plastic(GRP)industry is n very fast
growing industry, which yields plpes, tanks and Fittingg inteus
ded for under-ground and above=ground lnatullotliony and preosure
applications. Thege products are uscd tor wanicipal wed fndustri-
al purposes, such as sewers, waler distribubtlon, wurbine piping
and industrial pressure pipes.

These tublnge will have evry advantnage over mcluals beconse ol the
hazards of corroaion by oxidatlion and by clectrolysig. Lraover,
they are electrlceual non-conductors wnd they provide rean probec-
tion to the eletrical and teleplhowme cablis. They, in cadibion,
need not be maintained, while metallic pipes should be saniblast-
ed and palnted at regular intervals, Also, a wmetnl slorage tank
is very limited as to the liquids that may be atored in it, where
a polyester pipe has a much wider range of reslatunce to fuels
and chemicals.

" ;18 ORP industry 1s one of the recently introducced induntries
in Egypt, and uptill now no study for the healih huzards oI such
an industry has taken pluca,

In this industry, simply, polyesters arc reinforced wibn plafo-
Piber strands which are held together by adheslve rcoadn hiadoers.
The polymers formed are cured rapidly by Lhe indtecvention ol o
small quantity of catalyat.

The polyesters are supplled as solution la styvene which provides
cropa-linkay fillers and reinforcements arce added.

A genral purppse formulation for polyester may be desceibiod
briefly as an unsaturated polyester dissolved in utyrene.

The styrene crosslinks the polyester, thoupgh it is equully logic-

al to say that the polyester crosalinks the atyrcno.
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The structure of the cured polycuter ia suprgedted by Pigure( L)

(Doyle E.N., 1969).

Pig.~I- Typical cross-linked utructure

of & polyenter.

The GRP industry entails the use of many chewicnls which

may be toxle eg. styrene, polyester recolnuy, . lnun=Ulbera, org-

enlc peroxldes, cobalt and methyl ethyl kctone, cto.

Styrene was chosen us our targel chemlcul ol" study, Yo Qb du

the most significant exposure in the factory ana fhe ool ser-

ious ut the game time.

This study took place in the Arablc Lompaudy Toe wovelop-

ment Materlnls which isg located 14 killometors to
district.

N ON AT TR |
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OBJECTIVES O THi Sruby

Pany chemicals which mipht be boxic nre wved o woo gl ~
fiber relnforced plostlc Indualrye Aong ol Lo oo e b i
agtyrene which 1o the most bLoxle, runl IL Toree U Lo ot -

nificant exposure in the ractory.

The objectdves of Lhis obudy oo Loz
1o atudy Lhe nealth basords ol caposure Lot pren oy o oo

2. tind oul n practical, cpeclific nd ciavle qretioo U onid bor i
) | l [

oxposure to atyreno in the plast,

It g well known thot workeco colboves Lo oorba cio 0 ke o
uoe of personnl proteclbive meounsures. Whis 1o Leies Dor ool L Lyped
of industricos, und this decreuases Lhe voalue of Lo cneen In

prevention . Thus, the most reliublo proventive omacen cce Lhs

ose which do nol depend on worlers co - ooeran booe J8 0 conkd
bo ensily achicved Lhrowgsh debermainnbion 0 by o v Tl ot
bolites Ao Lhe blologleal tlulda, ord do Dhe s v i
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History

Styrene (phenylethylene, vinylbenwuene, sbyrol, cinnamane) 1s
the aimplest and by far the most important menber ot w seriea of
unsatiurated aromatic monomers, Styrene 1s udged extenuively for
the manufacture of plastics , including polyastyrenc, rubber -
modified impact polystyrene, acrylonitrile - butudiene -~ ntyrene
terpolymer(ABS), gtyrene acrylonltrile copolymer (SAN), and for
the produotion of SBR-type asynthetic rubber (glyrene hulndiene).

Commerclal manufacture of the monomer horan on o g ll aenle
shortly before the World War IT. Since thal Lime Lhe production
of the monomer has shown enormous prowth nnd 1. expected to reach
five billion Ib annually by 1970 (encyclopedia of plastle tochno-
logy, Vol.I9 , 55, I972).

Styrene was first lsolated in the nineteenth cenlury trom the
distillation of storax (& natural balsam).

Aithough styrene was known to polymerire, no commercinl upplic-
ntiona were attempted for many yesrs becousc the polymers were brittl
and cracked easily. The simultaneous development ol & procens far
the manufacture of styrene by the dehydrogenction ol elhyL benuene
by the Daw Chemical Company and Badische Anilin-and Dodi Pabrik AG
(BASP) represented the firast real breakthrough in styrvene Lechnology.

In I937 both of thesge companies were munuloacturin g o high puarity
monomer which would be polymerized to o atable, clenwr, colorvlens
plaatic.

During World War IX, styrenc became very ifmportoact in Lhe manut-
gocture of synthetic rubber and larvpe-scale ploanta weve hoilt Jlator,
peacet e uses of astyrene-based plautics hnve sceonnntod o the

continuing rapld pgrowth of the industry.
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Production of styrene:-

T T T T N SyUp T,

Hisher yields of styrene are obtuined by crneloing iso-propyl
benzene. Styrene 1s also produccd hy craclkling crudesil {(lemranee ",
Pafirhall, I957),

Commercially, styrene is produced fron clhiylbenone, tU'ny which
latter substance a variety of commercinl oo of Do Linn
exint. Ethylbenzene is catadybically dehydrocm ot UL L e
high temperatures, yields of 950-80 7% nre bl Al iy,

Styrene in naturcse-

e L T T P e

Styrene occurs naturally in the nnp o alyiaeo s o coen !
can furrcher be obtained from various pyrolytic oxidation produc s
of organic subatances, in particular hydroearbons, tor corlain bhy-
products of petrolewm crucking and petrolenn devivit ive pyrotyging

from coal ter and from shale eil.
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Chysdanl peopoes o o
Pure gtyrvene 1o o colovlesn oo vollowicth i i i
mugent penctroating aromalde odoy. L poad oo

Like so0lid which aluo han the ahoractoriot o g,
1951,
The physical properties of clyrone monoer e iy o

the following Luble .
Fhysical Proportices of Slyrene Liooomners

(encyclopedin of plastic Lechnolory, Jol. 19, .

? ?

Property ERRRETE
Moleoulnr weight (M.W) ISR
Bpecific gravity(S.6.) O,
Bodling point(B.P), at YGOmmHg,G T
Melting potnt (M.D), ¢ S
l'ire polnt, E VL
Flagh point, ﬁ i
Vapour pressure(V.P) IR G
- P b {50 H)
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Chemical propertieu of satyrenec

Styrene (alao knewn as monomerle styrenc, phenylelhyienc,
vinylbengene or cinnamenej cilnnumol)is one ol Uho vinyl wonomers
having the following formula [§6H5~CH-CH? or CfNHJ

GH = CH2

From the hypienic point of view, olyvenc misht b concibterod
A golvent, althoupsh it 1o wued ng stovtiog matecici Do opady slyranse
and ng o moditfier of polyealer plancic.

The exiatence of the double bond in bthe vinyl groun ;o iven
atyrene great reactive potential, Sltyroene polymerizes Lo ono Lo
mass of a "metastyrene™ on standing & it is o common praclice Lo
add 3% hydroguinone to styrene to inhibit polymeriention during
atorage or transport. In addition to polymerization, slyrene nlso
undergoes readily all of the normal rencbtlons of o typlend unpat-
urated compound eg. hydration, oxidulion, hulogenation, o{u., (EEPY ¢2
ecinlly In the presence of heat or light. Thusn, on oxidalion with
chromic acld, it ytelds benzolc acid and on hydrogenntinn with
platinun~block catalyst,1t ylelds ethyl cyclohexane {Laurapce 7,1,
1975).

Algo,the preasense of the double bond Jin the wide choin of
styrene slgnificantly increases the ireitant propertics of bennene
ring; however, the pgeneral toxic action of uslyrene o lens pro-

nounced than that of bengzene.
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