INTRODUCTION

1.1 General

'The advent, of plas

%

/iven rise to improved methods

pleﬂpylene and polypropylene
plastic films, @s JStV‘\W’:f and blister packages

of packaging goods

have the advant resistant, relatively
unbreakable, lig or transparent. The
increasing use of glas L ing %1ications has created
a serious wasbe Mligpos: m. urng of these plastic

materials is

problens.

Unlike some other” packs nater i such as paper and
cardboard, pl ics are not ly destroy ed by the elements of
nature. Thus

ﬂ am effective means of

disposal, and can‘be expensive.
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At{ | present there are two ways for combatlng the plastic
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One means suggested for cambating the problem has been
the use of plastics compositions which degrade upon exposure to
ultraviolet light. Plastics are made up of large molecules, the
atoms of which are linked together to form chains. It has been
~suggested to introduce a "sensitizer group" along the polymer
chain which would absorb the ultraviolet light of the sun and,
. using this energy, break the polymer chain. When the chains are




broken, the plastic loseé its physical strength and becones
brittle, so that it is easily broken apart by natural erosion of
the wind, waves, or rain into small particles which become part

of the soil.

The other is app iate selectlon of photoactive
additives which are 1ncar§$¥ e commer01a1 plastic during
processing.

no H&s that ultrav1olet is not a
g i . 'h
ide b nd avalength [11. The chief
v 3

Ultrav§flet Iiéﬁt Ils é radiation in the

part of spec‘{ i et wesT X=ray: is: .ight. It differs
from 1light onlz}in that~it5f* aréltoo short to be seen
by the human eye; The boundar tween v151ble light and UV

light is ﬁ uﬁ:{} ‘Wa&b%% E] ’# H@elength of 400

nm (4000 "AY. 1t is custom%ry to dev1de the UV spectrum into near
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far indicating the relative distance from visible light.

‘ One effect of UV energy upon certain substances is a
phenomenon that take place at the atomic level. UV energy
affects the charge carried by the proton orbiting the nucleus of
an aton. This forces the proton into a different orbit and
produces the gloves we call wultraviolet fluorescence.

Fluorescence, then, is produced by the material itself when its




atoms are excited by UV energy, the material is the light source.
When the UV energy' is turned off, the proton resumes its natural
orbit. and we no longer see it grows. On some materials the
fluorescence lingers and disappears slowly after the UV source
is removed. Here, the protons return slowly diminishing

fluorescence called phosphorescence.

As far as | ) Z&u}o ns of polymers are

concerned, bthe sun osty impe 'O'h’r source [23. The

spectral distributi ‘ ‘abm wical conditions and the
latitude. Somewh 107 1 sunlight. at the earth’s
surface is UV 1i ‘ nd about 40% is IR
light.. For laberatgfy & u iat.ions various types
of lamps are avatllalflef . % \ several lamps are

shown in Figure 1.1. 1§ er v amps are used : low

pressure lamps with wo‘ Rba: S at 184.9 and 253.8 nm and

medium  pressure lan of ]ines, the most

intense one .V“""""“_mw 6 nm.  For pre d arative purposes,
i

high pressure m%‘u a% because of their

hldh emission 1nten‘sltles Most frequen’r];) used are the lines at
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are utiliz&d quite often 1n devices for ace elerated uea’rherlng
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(¢) Deutef Tyl 1 anieas Al Hamau D 200 F, 200 W [27.

1.3

Polyethylepe,., (-CH,-CH,- s 15 the most extensively used

serofi HARHATILNR Sersecwicns 1

partly due the ayallabllipy of the monomer, ethyahpe, from the
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proce951ngvthe polymer, its relative low cost, its resistance to
chemicals, and its flexibility are also strong influences. All

these and other factors lead to the strong market demand [21.

The two most widely used grades of polyethylene are low
density polyethylene, LDPE, which has branched chains, and high
density polyethylene, HDPE, which is predominantly lihear. Low

density polyethyléne is produced by a free radical initiated




polymerization at high pressure while high density polyethylene
is produced by a low pressure process with a metallic oxide

- catalyst of the Ziegler type.

The mwain difference between the +two grades of

polyethylene is that LDPE is e flexible hecause of its lower

crystallinity. This inity is caused by the

presence of branche s along the backbone of

- 7
“ the polymer. HDPE i : : i .because of the absence
of branches at he fmal ecu ,”j e closer and less

permeable to gas
1.2.1 Phyg

‘mﬁm tant property of the
polyethylene is the molel 1- : “and its distribution within
- .-

a sample. ular weights are

Y ——
mumerous. A widgly Used one is by v Tg¢termination.

[

Polyethylene is tq some extent permeable to most
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luher den§¥k3 ones. Polyeih5lene, in oeneral has low degree
« R VAR B HAIIRERA B -
“overall chemical resistance is excellent. Polyethylenes are
affected by hydrocarbons and chlorinated hydrocarbons and . swell
slowly in these solvents. Tensile strength of polyethylenes is
relatively lows but impact resistance is high. The use of
polyethylenes in insulation is due to the excellent electrical

resistance properties.
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1.3.2 High Densit.y Polyethylene

All high density polyethylenes are made by a low
pressure process in a fluidized bed reactor. The catalyst is
eit.hér a Ziegler type catalyst which is a complex between an

aluminum alkyl and a transition metal halide, such as titanium

y/ilica or silica alumina
ﬂ&l oxide, usually either

tetrachloride,
impregnated with =

chromium oxide o

1.3.3

flexible and mor S . ow denaty polymer is used in
sheets, films, and injection molding. High density polyethylenes

are exedipitel | uskdl i | Wpoopdlde| chivhivbrs.  apout s

percents of the blow-molded bottles i s, produced frem HDPE.
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1.4 Objective for this study

The objective of this work is to synthesize poly(phenyl
vinyl ketone) (PPVK) as a photosensitizer for photodegradation
of high density polyethylene (HDPE). Photodegradation of HDPE
with and without PPVK wil studied both under natural and

accelerated weathering _}5{” ), gration of PPVK, the molecular
weight of PPVK and the th ckne‘sﬁm will be varied in order

to see the effect egradation.of HDPE.
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