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Crash Course 2
POLYMERISATION !

COMPLETE NOTES
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(a) (i) MName an example of a synthetic polyester and a synthetic polyamide.

—
polyester ... I.&{.
polyamide N\a\d‘\/ .......................................................................................................

(i) Polyesters and polyamides are formed by condensation reactions.

Name a molecule which is commonly eliminated in such reactions.

(b) (i) The table shows the repeat units of a number of polymers. Place a tick (v ) against the

(Noker

ones which are biodegradable.

polymer repeat unit

biodegradable

CH,

e

B \/
n
c 0
CH,O
5 —An
0
D /

N N
H H
n

(ii) Draw the structures of two monomers used to form polymer B.

Ho—-¢

'@Lw Ho— cil —cH —&H

: \&‘\6 ......................................................................................................

[2]

[2]

(c) A section of polypeptide was hydrolysed and the following amino acids identified.

amino acid formula
T CH,CH({NH,)CO,H
u C,H.CH,CH(NH,)COH
Vv H,N(CH,),CH(NH,)COH

(i) Which of the amino acids T, U or V has the highest pH in agueous solution? Explain why.

..... 1Y hen ) owine roupsmcwl\me{}lﬁ*
..... W\l\"(’)LAS\?of\&{‘D")@M\AW‘Mj\\WF\’X

(if) State how many different dipeptides could be formed from a reaction mixture consisting of
amino acids T and U.

(i) Polypeptides contain a high proportion of carbon and hydrogen in their structures, yet
many are soluble in water.

By referring to the structure of a polypeptide, explain why.

[Total: 10]

(d) Compound M can be polymerised under certain conditions to form polymer N, shown.

0
N O
N
H

N

Polymer N is biodegradable, unlike polyethene which is not.

Explain why N is biodegradable.

[Total: 16]



7 (a) (i) Complete the equations to show the two types of polymerisation. Draw one repeat unit for
each polymer. Include any other products.

« addition polymerisation

oy

) |

nCH,=CHCH,(g) — — - —
]

L

# Ccondensation polymerisation

6 o

nHO,CCH,CO,H(s) I (! o
g +2 " — __C_CAL—C—O—C\'\J-’CLL— ©

AHOCH,CH,OH()

+ A)D

[3]

(il) Suggest the sign of the entropy changes, AS*®, for each of the two types of polymerisation.
Explain your answers.

# AS*for addition polymerisation

ASV“LC'\C o}‘ef«b J@M\e@\@cewﬁm"‘?—
%ﬁdm\laje&\\9w=\6co B ot manal Ll b s

+ AS*for condensation polymerisation

ASw\\mcs\\Kooth««goL%wwvaw«W

........ W]QCU'\%W‘@CDU“

The repeat unit of the poalyamide Kewlaris shown.

H
IB s
e ] N : D
D e

(d) The monomers of Kewlar, benzene-1,4-dioic acid and 1, 4-diaminobenzene, can be synthesised

as follows.

H,C 4©7CH!_

reaction 1 l

HDQEAQ—CCEH

banzene-1 4-dioic acid

Siate the reagents and conditions neaded far:

(i) reaction 1

fiij reaction 2

D2N4©7m2

reaction 2 l

O

1. 4-diaminobenzene

h/\me)rJchOM\’\ Q%‘f\ea&w&eﬂf}\ﬁg\\”ﬂ&

{e) Kewlaris both strong and rgid.

Complate the table to identify two intermolecular forces and the groups invalved which are

respansible for thesa properties of Kewiar.

intermalecular force

group(s) invalved

r"ow\ ferlon < &/\ PO'\@

Le/(\ ‘S@/\Q/

N“\’\ MQ C=-0

“%9"’35\ \oon‘&'\/\j



(a) Polyhydroxyamide is a fire-resistant polyamide which is formed from the two monomers, F and

G.
HO,C —©—c02|-| H,N —Q NH,
OH
F G
] ict the number of peaks that will be seen in the carbon-13 NMR spectra of F and G.
\\number of peaks
F \
G

2

(ii) Draw the repeat unit of polyhydroxyamide. The amide bond should be shown displayed.
o

o
\I |
R
A o o
[2]

(b) When poly(ethene) is formed from ethene, many bonds are broken and formed.

Place one tick (v ) in each row of the table to indicate the types of bonds broken and formed
in this process.

o-bonds only n-bonds only both o- and n-bonds

bonds broken \/
bonds formed \/

[2]

(c) Addition polymers can be classified into two types.

« homopolymer - a polymer made up of the same monomer unit
e copolymer - a polymer made up of two or more different monomer units

The reaction of propene, CH,CH=CH,, with phenylethene, C,H,CH=CH,, gives a copolymer.

Draw a length of the chain of this copolymer that contains one molecule of each monomer.

H o 4 TR
\ ( | |
— - C— ¢c—C —
( ( l
("43” Q] W

[2]
(d) (i) Polyalkenes biodegrade very slowly.
Explain why by referring to the structures of the polymers.

______ C‘Célooﬂ&baxeno/\?o\o'(gocod\(\t}
_____ bebag)h\a%g
....................................................................................................................................... M

(ii) Some polymers will degrade in the environment.

Describe two processes by which this occurs.
1\439(0"35\5 ______ 9 sw\a _____ o\qu/Eow _________________________________________
2.0 (e (9@-"\ ______ \0 UW\\M ______________________________________________________
3 2
[Total: 11]



7 (a) Polyurethanes are polymers made by the reaction of a diisocyanate with a diol as shown.
R' and R® are hydrocarbon groups.

O0=C=N—R'—N=C=—=0 + HO—R*—O0OH — C—N—R'—N—C—0—R2—0
a diisocyanate a diol a polyurethane

Lycra® is a polyurethane formed from the diisocyanate P and HOCH,CH,OH.

\\xc\ ,.fcf
o O
P

(i) Give the molecular formula for P.

[2]

(iii) Fibres of Lycra® are strong due to the intermolecular forces between the polymer chains.

Complete the table to identify two intermolecular forces responsible for this property and

the group(s) involved.

intermolecular force

group(s) involved

M&«o‘r e bonding

N-W omgd C=0

b% Am ‘(‘I nNagS
(W

‘}&N\DO\IOJ(E\J \Do\%

(b) Name one example of each of the following types of polymer.

type of polymer

example

synthetic polyamide

Aevlm

synthetic polyester Tc( Y ‘0(\&
U
eonduchng-polymer
s il

[2]

[3]



(a) Methyl 2-cyanoprop-2-enoate, W, is the major component of Super Glue, a rapid-setting

adhesive.

As the adhesive sets, the monomer W polymerises.

H,C

w

E|3N
sﬁcmﬂmei
i
L

(iy Draw a section of the polymer showing two repeat units.

cN
l
C

|
oLy 3

H
(

cN 3
\ \
cC — ¢ — C —
l \
Cecv, H

{
H

3

(ily Mame the type of polymerisation ocourming.

[2]

[1]

(iii) Suggest two types of intermolecular force that could occur between the Super Glue
polymer and the objects glued together. For each type of imtermolecular force, refer to the
atoms/groups in the Super Glue polymer involved in the attraction.

type of intermolecular force

atoms/groups in the Super Glue polymer

£ gmfotol X fo'e>

cH,, (B, N

P”’“”"MJ( " Yipoles

=0 | CN

[2]



