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Twaron™ is a polymer used to make body armour.

The polymer strands are made using the reaction in Fig. 1.1.

D‘*}—
0
+ H,N NH, —= H
ci Ct 0

compound A compound B polymer strand of Twaron

Fig. 1.1

(a) Name the functional groups in compounds A and B.

(b) Suggest the 0=C-Clbond angle in compound A.
Explain your answer. [3]

(c) Compound A can be made by the reaction in Fig. 1.2.

Q 0 Q 0
+280C1, —= + 2HC1 + 2S0,
HO OH Ct ct

benzene-1,4-dicarboxylic acid compound A
Fig. 1.2

Calculate the mass of compound A that can be made from 32g of
benzene-1,4-dicarboxylic acid if the yield is 67%.

Give your answer to the nearest whole number.

mass of compound A = g [2]



(d) A synthetic route for making compound B is shown in Fig. 1.3.

C NO, —= H,N NO, —= HN NH,
step 1 step 2
compound B
Fig. 1.3
Use your chemical knowledge and the Data Sheet to suggest possible reagents for steps
1and 2.
S D e
] (= o 1P
[2]
(e) (i) The polymer strands link together by intermolecular bonds when they are spun to
form Twaron. This gives the fabric its tough quality.
Name the strongest intermolecular bonds that can form between the chains. 1]
(ii) Mark the positions of the intermolecular bonds by drawing dotted lines on the diagram
below.
1]
(f) (i) ATwaron polymer strand is hydrolysed.
State the conditions that could be used to hydrolyse the polymer. 1]
(ii) Draw the formulae of the two organic products of hydrolysis in the boxes.
[2]

Total Marks for Question Set 11: 14
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Some useful organic reactlons

1 R-Br+CN™ — = R-CN+Br

2 mon 1@ g coo
reflux
F\ NaBH, Fl\
3 /c:o > /CH—DH
R R!

4 HR-COOH +S0CL _ R-COCI+ S0, + HCI

MNO, NH,
=n + conc. HCI
reflux ’

L4
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