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B.Tech
PECES402
Seventh Semester Special Examination-2012
POLYMER TECHNOLOGY
Full Marks:-70
Time: - 3 hours
Answer question no-1 which is compulsory and any five from the rest.
Figures in the right hand margin indicate marks.

1. Answer the following question: [2x10]

a) Classify the following as addition and condensation polymers: Terylene, Bakelite, Polyvinyl
chloride, Teflon and justify your answer.

b) Arrange the following polymers in increasing order of their intermolecular forces with proper
explanation-Nylon 6,6 , Buna-S, Polythene.

¢) Ifequal numbers of molecules with M=10,000 & M=100,000 are mixed what will be the Poly
Dispersity of the system?

d)  Whether functionality is related to a monomer or polymer? How functionality does affect the
structure of a polymer?

e) Polystyrene homopolymer has a Tg = 100°C, and polybutadiene has a Tg =-90°C. Estimate the
Tg of'a 50/50 w/w statistical copolymer, poly(styrene—stat—butadiene).

f) What is PAN? How it is used in composite industry?

g) Calculate the critical fiber volume fraction of a composite lamina with ,,,=531MPa,
6=357IMPa &c’,=351MPa .

h) What is L¢ 2 How the same of a fiber with given dia and strength can be controlled in
composite?

i) Name two important demerits of aramid fiber.

j) Distinguish between perform and prepreg.

Q.2 Novolac and Resoles are which class of resins? Write down their polymerization process
including cross linking reactions. [10]

Q.3 (a) What molecular characteristics are required for good mechanical properties of a polymer?
Distinguish between amorphous and crystalline polymers. [5]

(b) A cube 1 cm on a side is made up of one giant polyethylene molecule, having a density of 1g/cc. (i)
what is the molecular weight of this molecule? (ii) Assuming an all trans conformation, what is the
contour length of the chain (length of the chain stretched out)? Hint: The mer length is 0.254 nm. [5]
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Q.5 Derive carother’s equation. How can you derive the equation from statistical consideration?  [10]

Q.6 (a) What is intrinsic viscosity? Discuss how the measurement of intrinsic viscosity leads to
determination of molecular weight of the polymer? [6]

(b) Average molecular weight of a sample of polystyrene was found to be 3500. Calculate

the intrinsic viscosity of the polymer at 30°C when K=9.2 X 107, 0. = 0.7. [4]
Q.7 Write the polymerization process, properties and applications of HIPS. [10]
Q.8 Write notes on any two: [5+5]

(a) Compounding of polymers
(b) Elastomers as materials for chemical industry

(c) Types of polymer degradation




