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I'm juct guessing that cveryone out there knows what plastic 8. We call
plastics plaztic becawse they are pliable, that iz, they can be shaped
ard molded cozily. iz plaztics become cozier to mold and shape when
hey're hot, and melt when they get hot enough, we call them

But llke Izai, cveryone kmovs what plastic &, so why do vwe have a
page here? Well, there are o few miances ond detaids of what mokes o
plastic o plastic that it might be useful to go over. For coxample, why do
call a material a plastic and net a rubber, or claztomer? The amswer
n the boumcnyg. You can stretch an clastomer, and it bowmces back
Plaztics tend to cither deform permanently, oe just plain break, when
ou =treteh them too hard.

Gut that 'z not bad. You zce, although plastics don't behave oz well oz
bber when they're stretched, it takes a lot more encrgy to stretch
hem i the first place. The fancy way to say that iz “plastics reziet

deformation better than clostomers do™ This iz good when we don't
ant our material to stretch

But woit o minutc! &t the top of this page we said that plas tics were
alled “plas tic” becowse we could deform them, and mold them. That's
just the pont. It tokes more encrgy to stretch the plastic, maldang it
etant to deformation. But ot the same time, if you pull hard enough,
ou can not only streteh a plastic, but it will ztay in the shape you
tretched it mto once you stop stretching it Elastomers bomce back
en you let go.

nd plastics are ako much more pliable than some other materials, like
bers. Fibers stretch very Ettle when you pull on them. This makes
hem good for things like rope.
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Hard Plastic and Soft Plastic

Of course, we've all seen plastics that are hard, and
ome that are soft. The plastic keys on your keyboard
are hard, while the plastic around the cables of the
ame computer is soft. This is because all platics have
a certain temperature above which they are soft and
liable, and below which they are hard and brittle.

his iz called the glass transition temperature, or 7Tg.
he Tg is different for each plastic. At room
emperature, some plastics are below their Tg, and so
hey are hard. Other plastics are above their Tg at
oom temperature, and these plastics are soft.

ometimes additives are added to a plastic to make it
ofter and more pliable. These additives are called

lasticizers.




The polar ionic groups tend to
cluster together, away from the
nonpolar polymer hackhone chains.

]
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I'm juet guessing that cveryone out there knove what plastic 8. We call
e all know that elasiomers are wondarfil G:nss ing; malme this a]ipuss.i:h. ’
(Bt coos s Inde dpobmers can'the ®oycled very earily:. S0 inthe niere stz of leeping
fhe earth from beconing a giant land fill we've come wp with a new approach, the
fhermoplac i ek_u‘hn‘er. The idea he hind thermoplastic elazivnex is the notionofa

il inl.

[Mormal aosslinked polymers carmnot he recycled hecaree they don't meht They
don't ek becawwe the cxoeshinke e all the pohmerchaine ingether, naking it
impossihle forthe material in flow.

hiz 3= whexe the everzihlke cxoss Ink comer in Noomal cxoeslinde are covalent,
hensca By ho nding the polymer chaine toge ther inib one nolecule. The roversihle
meslinkures noncovalent, or zecondary eTacfions betue en the polymer chaine to
ind thenyingether These deracton e hade Tydoogren honding and isnde honding.

he heauly of 1weing noncovalent inleractnne i form e s Inkes 30 that when the
material ic he aled, the coszInle are hlen This allws the material tohe
processed, and most myporiandy, ecyrcded. YWhen it cools azain, the oossInls
reformn

wo appmaches have beenited, tnomers and block copolymers.

Tonomer s

[Lonomers axe a land of copohymer They are copobmer whicha smallportion of
fhe repeat unlr have onr pendant sy attached i them Mot a i, ow peta
Hew Nomally the pobmer backhone chainwillbe nonpobr. YWe all emvenber the
irue, Bl dissobres Bl Bwode here, 0. The nompolar polymer hacld one chaine
vl g ingether, and the polar bndr pendant growps will chstertopether. Nowas
nrhas the chrierof noe groupe, snobb shas they are, would Bl o separaie
fheniwe krer conpletely fromy the noapohrbackbhone chaine, they can't Renenber,
fhey"re just sort of atiached i the hackhone chaine. Sowhat ends v happening &
that these cheierz of Drir Foups serve to e the hackhone chaie together, just ile
[Exrept orone smal diflerence, [fue iny;, just Hirfun, to heat wp these onomers,
e omething nifiy and rather comrenind happere. The ionic cheders will haeals up.
Ahennwokcuk s gpt hot, they nvve amund nore. To be 2we, this notonof
oleculers i - heat iivelf M oving amund lile this ai high tenpe rahae s males & hand
b rihe Dric groupe 1o stay put intheir lide cheierr. So they hrealiup. Now the
oo ner has loet 3z crosslinke, and canbe pmeessed and recyeled juet e an
rlary pobmer Coolitharkdown, and the 3onic chetere formvagain, and & arie
@ a coosshinked pokmeragain My, hadh?
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ackhone chain Earhof these zections, called hloc ks, bols sontof lile a
[ho mopolyme

veryconmonthemophsir elasiomer that ® a hlockcopokneris 58 5 nbber
SB5 stands Srziymens-huadiene-riymene, hbecawe 555 i niade wp of a short chan
pf pobrivrene, i Bowed by a long chain o fpobinnad e e, follvwed by another zhont
haim of po ke siyrene. Ifue coul siretch ot a chamof SBS, fwould bolk B the
par hure heJow
Ti's Hne we ki youihle mona hifle secet: different pomers don't ncveryuell
Eemenber the old "z dissokres Be" ruk 7Wel pobmer are evenmome stobhE
than small nolecuk s, It's very hard i mix o different pobmer, evenwhen they
are very zinibht The hold: for the blocks ofowr SBS petas for any otherpo kmers.
50 thepohziyrene blocks femd 1 chanp together and the polybuladiene bl ke tend
o chavp inpether. The chriers med by the poly=iyens blocle te the
pobbuiadiene bl k= together. Remenbe reachpolyinstadions hbbck haz a
poksyrene blck at eachend, and the d¥fleremd polyziyrens hlocks of the samwe-55
nulecule aren't neceszanh mithe same cheier This means that the difle et
polsiyrene ¢ heters will he tied ingether by the pobbutatiens hbcles.
50 the pobyshyrene cheiers art az cmeshinks forihe pobbuadiens blocks. And et
& the Drr cheiers of the Dromers, the polysiyene chsters hreak wp when the
SEBS iz heaied, 20 ot canhe processed and recycled ke a none-cooe s Inded polymier

Be ing preenzeems i be earier than ce riain fogs thoughi!

B you canaleo male athermoplastr elariomer wing a hlock copokmermade

o rmonky one Jand of mono mer! I laww that males no zemee, a copohmerwitho

pree Joind of monome x, bt ii's tree. Youcan male pobppoviene muwhich there amn
ko ber of different farticily. One cannake pobpropylene with atac it hhele and

deo tartic hloc ke 1 ing metallorene catabys® polymerization, He thi:

The: Wlocks separate st as they do in SB S rubber. They separate he caws e the
otactic ok s vl formn exystaks | T the atactic blocks are anwrphows . The Tes

sonething fhat looks He the pichure you s ee onthe right. B hehaves as an

asbomer for the 5 ame reasons as 5B S rubber does
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+CH—CH{—1-CH, CHz—]—[—CHz—CH-I—

CH= CH
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Poly(styrene-hutadiene-styrene), otherwise known as 8BS rubber

clusters of
Polyhutadiene hlocks, joined B e polystyrene

together hy polystyrene blocks
clusters. The polystyrene
clusters act as crosslinks.

o
1sutacuc block
~_ /T\/ /> ‘&74

atactic biock
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Based On Polarity

Hetero .lymers
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By Reaction Types

Oxidative Coupling
(open ring)

Condensation
polymerization
(Step growth)

Addition polymerization
(chain polymerization)

CH:
|
CH:CH=CH.~>--|-CH.-CH-1-

n
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(i) Ionic Polymerization
(i1) Coordination Polymerization

Polymerization Techniques
a.l. Bulk Polymerization
a.2. Solution Polymerization
a.3. Suspension Polymerization
a.4. Emulsion Polymerization
a.5. Solution Polycondensation
a.6. Melt condensation

a.8. Solid and gas phase polymerization
a.9.Gas phase polymerization of ethylene

-
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‘ a.7. Interfacial Condensation




THE END

Murad AlDamen (V)




