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U.S.PlasticProduction
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PlasticUses
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SourceofPlastics

Therawmaterials(monomers)forplasticscomefromcrude
oil(petroleum).Shownbelowarethetypicalusesfora
barrelofcrudeoil.(SeetextbookFigure9.9,p377).

UseGallons%

Gasoline19.747%
Diesel/Homeheat8.420%

JetFuel4.210%
Lubricants/wax/...4.210%

BoilerOil2.97%
Asphalt1.33%

Chemicals1.33%
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PolyethyleneSynthesis
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Polymerstypicallycontainbetween50-100,000monomer
units.
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PolymerProperties
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http://www.plasticsindustry.org/industry/shipment.htm
http://www.plasticsindustry.org/industry/shipment.htm
http://mst-online.nsu.edu/mstonline/polymer/Polymer.htm


DegreeofCrystallization

Higherdegreesofcrystallizationgiverisetomorerigid,
highermeltingplastics.
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HeatandCrystallineStructure
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PolyethyleneProperties

�Long(spaghetti-like)strands

�“No”attractionbetweenstrands

�Arrangementgivesvaryingcrystallinity
�“Necking”orprocessingorientsstrands
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HDPE

High-DensityPolyethylene

�Highmolecularweight(n�10,000)

�Littlebranching
�HighermeltingpointthanLDPE(130

�

C).

�Dishwasher-safe

�Uses:

�Milkandwaterjugs,gasolinetanks,cups,...
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LDPE

Low-DensityPolyethylene

�Lowmolecularweight(n�500)

�High-degreeofbranching

�LowermeltingpointthanHDPE(100-125

�

C)

�Lowerstrength

�Uses:

�Plasticbags,toys,electricinsulation,...
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Polyolefins

MonomerNameUses

CH�=CHClPVCPipes,...
CH�=CH-C�H�PolystyreneStyrofoam,...
CH�=CH-CH�PolypropyleneBottlecaps,...

CF�=CF�TeflonNon-stickcoating,...

ChemistryinOurWorld–p.12/22

http://mst-online.nsu.edu/mstonline/polymer/Polymer.htm
http://mst-online.nsu.edu/mstonline/polymer/Polymer.htm


CondensationPolymers
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Inbothcases,water(H�O)isformed.
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PolyethyleneTerphthalate

HOCH2CH2OH

O O

HOCC +OH

ReactionofmonomerstomakePET.
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PolymerizationofPET
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Uses:

�Clothing,softdrinkbottles,videotapes,...
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Nylon

H�N-(CH�)�-NH�+HOOC-(CH�)�-COOH

Uses:

�Clothing,...

ChemistryinOurWorld–p.16/22

ModifyingPolymerProperties

Yourtextlistssixstrategiesformodifyingpolymerproperties

�Varychainlength

�Vary3Darrangementofsolid

�Changedegreeofbranching

�Modifycompositionofmonomers

�Alterbondingbetweenchains(cross-linking)

�Changeorientationofmonomerswithinchains(tacticity)
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Tacticity

Arrangementofindividualmonomerunitsinpolymermay
vary

�–(CH�-CHCl)–(CH�-CHCl)–(CH�-CHCl)–

�Head-to-tail

�–(CH�-CHCl)–(CHCl-CH�)–(CH�-CHCl)–

�Head-to-head

�Randomarrangmentalsopossible

�Typicallygivesrisetomoreflexiblematerial
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Recycling

Seetextbook,Table9.1(p366)forpropertiesandusesof
each
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Density

PolymerDensityComments

PP0.90-0.91
LDPE0.92-0.94Floatsonwater
HDPE0.95-0.97

PS1.05-1.07
PETE1.38-1.39Sinksinwater
PVC1.18-1.65
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RecyclingCostsandBenefits

Pro

�Lesscrudeoilrequired

�Lesslandfillspacerequired

Con

�Recyclingchemistrystillnot“ideal”

Alternative

�Burningplasticgeneratesenergy
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PaperorPlastic?

PaperPlastic

Renewablesource<3%ofcrudeoilused
BiodegradableLessspace

“Safer“Cheaper
Technology“works“Lessenergytoproduce

Plasticsindustryhasawebsite“explaining”whyrecycling
isn’tnecessary.
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http://www.plasticsindustry.org/outreach/recycling/2357.htm
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