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a) Describe two types of degradation which polymers can experience, and what can be done to

prevent or reduce the effects of degradation.

b) The viscosity of the polymer you are processing is too low, but you cannot increase the
processing temperature since it would start to degrade the polymer. What are three things you
can do to increase the polymer’s viscosity? (Don’t worry about the influence on material

properties, just mention how the viscosity could be increased).

c) 1) You perform a DSC experiment on an amorphous polymer, but don’t see a melting
temperature curve. Why?

i1) What is the difference between heterogeneous and homogeneous nucleation?

d) What action could you take in order to:
1) Increase the thermal stability of a polymer (prevent thermal degradation)
i1) Increase the ductility/elongation of a brittle polymer

ii1) Increase the strength of a weak polymer

a) If you had access to the following characterization methods but were only allowed to use
two of the methods, which would you use when asked to determine whether a thermoplastic
polymer contained any ceramic filler? You can choose from FTIR, UV, GPC, DSC, TGA,
NMR and SEM. In your reasoning, explain briefly;

e The operating principle of the methods

e What data you can obtain from it

e  Why you chose the method
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5. Define the following terms:
e Glass transition temperature

e Melting temperature
e Homogenous nucleation

e Heterogeneous nucleation

4. A sample of polystyrene is composed of a series of fractions of different sized molecules
a) Calculate the number average and weight average molecular weights of this sample as well
as the PDL
b) How would adding styrene oligomer change the average molecular weights? The added

amount i1s 5 %wt of polymer mass and M=1000g/mol.

Table 1. PS fractions.

Fraction weight fraction Molecular weight
[g/mol]
A 0.130 11000
B 0.300 14000
C 0.400 17000
D 0.170 21000
5. Poly(vinyl alcohol) film (thickness 0.20 mm) is laminated in between two LDPE films

(thickness of each film 0.2 mm). The oxygen transfer coefficient for LDPE is 2.2x10"
(cm*(STP)xcm)/(cm?xsxPa) and for PVOH 6.65x10™'¢ cm*(STP)xcm)/(cm?xsxPa). Atmospheric
pressure is 101 kPa.

a) What is the oxygen transfer coefficient for the laminate at 25 °C?

b) A product is packed in this laminate material. The gas volume of the package is 20 cm? and
surface area is 250 cm®’. How long is shelf life of the product when the oxygen
concentration in the packet must not exceed 1.0 mol%? Oxygen concentration is 0.0 mol%
just after packaging.

c¢) What would be the shelf life of a product packed in similar LDPE packaging at room

temperature?
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