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POLYMERS

Polymers are
Alarge, long -chain molecules.

Afound in nature, including cellulose in plants,
starches in food, proteins, and DNA in the
body.

A also synthetic such as polyethylene and
polystyrene, Teflon, and nylon.

A have small repeating units called monomers .
A can be made from reaction of small alkenes.
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CELLULOSE
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PROTEINS

Proteins
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DNA & RNA

DNA RNA
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COMMON SYNTHETIC POLYMERS

Polytetrafluoroethylene (Teflon) Polydichloroethylene (Saran) Polystyrene
Timberlake, General, Organic, and Blological Chemistry. Copyright & Pearson Education Inc., publishing &s Benjamin Cummings
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COMMON SYNTHETIC POLYMERS
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Polyvinyl chloride (PVC)
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COMMON SYNTHETIC POLYMERS
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POLYMERIZATION

In polymerization, small repeating units called
monomers join to form a long chain polymer.
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POLYMERS FROM ADDITION
REACTIONS

Monomer Polymer Section Common Uses

C}'I2=CH2
Ethene (ethylene)

insulation materials

@
s

.
_+_:

——
o=
—
=
o
e

. #_ Plastic bottles, film,

Polyethylene
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Chloroethene T 7 7T 7 7 1 garden hoses, garbage bags
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Polyvinyl chloride (PVC)
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MORE MONOMERS AND POLYMERS

Monomer Polymer Section Common Uses
F F F
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Tetrafluoroethene | |
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Polytetrafluorocthylene (Teflon)
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1 H Il
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Plastic coffee cups
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Polystyrene
(styrene)
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LEARNING CHECK

What is the starting monomer for polyethylene?
Ethene (ethylene)
CH,=CH,

9
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LEARNING CHECK

Name the monomer used to make Teflon and
write a portion of a Teflon polymer using four

monomers.

SN
K 3

F3C=C3F J tetrafluoroethene
PLEE IEIEEF R
3 R T g R SR SR K
3C3C3C3C3C3C3C3C3 portion of Teflon
K SRNG5Sy F9 S 3

F FF FF FF F

Teflon, - (CF,CF5)-
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RECYCLING PLASTICS

Recycling is simplified by using codes on plastic
items.

PETEPolyethyleneterephtalate
HDPEHigh-density polyethylene
PVC or PV Polyvinyl chloride
LDPELow-density polyethylene

PPPonproperne Avoid products _
PSPolystyrene marked as: {3 S é s ) )

oo NN éB,

PETE HDPE LDPE

O 01 b~ WODN PP
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RECYCLING PLASTICS
PLASTIC RECYCLING CHART

4
PP

o
-

PVC

(A
¢
LDPE

AN A
iiiillliiiiil
PS | OTHER

OTHER PC
POLYCARBONATE

HIGH DENSITY
FOLYETHYLEME

el Vol
A e,

PO

SELLY i i
S it

T et
BOTTLES

PRANST BUTTER
2 A4

PLAE TR BOTTLES

P i
FEsE) TRATE

o [ Dl Scfeie
BOTTLES

By W
WATEE BOTTLER

e T [
BOTTUES

POl ol
BFTTLES

Parwias Wl VDTS g SO R o

i =TT TF
5]

[l T Wl
BTTLES:

ENTEOET PP

G laE Y i

M Cmi bl Toadd

R gL
SO AN

G WA
BOTTLES

AL

P Ll T
0 o, P il T

Sl WA
TS

ASEETRL
o o

EaTre
[T )

B 00D AL

AL
I T

CAMA T A iy
FLEE TUES
YL Egu T
BT

OaCAL T

[=Sip e - R

A L] T
WerlaTwn AT 8

WORLE LA TN

-l
A ek i
DY CLILAMSG B IR

STECTET g TN

il e Dol kD

W, (0 1 A T Y
Ci T

PR THE PO AR
R VIR e B
B AL YT

TOTE

O L

COTTAGE CHUERE
(e pe
HibwE S st RS
T BT TS
B, B R T,
G BOTTLES
TR Y ST AT
Pk sl E i
TS D AL

L TOR TN
CieyLas

BUmAAT

C.lbPH T M LAY
O sl WO O CASES
DEECILARELE SOTT C6
0 i) Cipil &
R
[l O A48
Pl s i
PP OO DL L
PR PR R

e eE TER )
CEm g R

il a Al LW
AT CTLERY
ATVRCE G
L |

WAL T A

BANY BITTLLS
A AT
P LAY

LSl mATEE
BOTTLES

AL AN B TTL
[ = g E=F ]
(LR =N

ek PR COCn, E8
BOFTLES

L]

The Academic Support Center @ Daytona State College (Science 106, Page 16 of 25



LEARNING CHECK

What types of plastic are indicated by the following

=
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SOLUTION

What types of plastic are indicated by the following
codes?

A. A Polyvinyl chloride
B. ‘e Polypropylene
(¥ Polystyrene
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POLYMERIZATION

AAn alkene (monomer) can add to another
molecule like itself to form a chain (polymer).

AThree methods:

A Cationic, a carbocation intermediate
A Free radical
A Anionic, a carbanion intermediate (rare)
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CATIONIC POLYMERIZATION

Protonation Attack by the second molecule of isobutylene
CH
CH CH 3 CH
Hso, + He—C| cH—cf  more” O — il
——— R —_— _, —_— —_— —_— —_— 4 —
20Uy 2 % 3 S 2 5 3 | 2 5
CH, CH, CH, CH,
isobutylene dimer
Attack by a third molecule to give a trimer
O, CH, CH, CH, tHy CH,
| P s PR | "
CH3—(|3—CH3—C\'\ H2C=C\ — CH3—C|—CH2—(|3—CH2—C<\ —> —> polymer
CH, i Gl CH, CH, CH,
dimer third monomer trimer
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TERMINATION STEP OF
CATIONIC POLYMERIZATION

; | Dy —H* | | #
CHg—C|—’§_\H\—(_“—C|j—C{ — CHQ—C|—(;H~,—C—CH:C
CH, epry  GH CH, CH LH

Copyright © 2006 Pearson Prentice Hall, Inc.

The chain growth ends when a proton is
abstracted by the weak base of the acid used
to initiate the reaction.

The loss of a hydrogen forms an alkene and ends
the chain growth so this is a termination step.

The Academic Support Center @ Daytona State College (Science 106, Page 21 of 25



CATIONIC POLYMERIZATION
USING BF; AS CATALYST
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First chain-lengthening step
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After many steps the polymerization continues
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RADICAL POLYMERIZATION

Aln the presence of an initiator such as
peroxide, free -radical polymerization occurs.
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