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Subject: Chemistry Paper: CHE-IV. E-6 Polymer and Colloid Science

Free radical polymerization proceeds through three steps.

Gibbs free energy change is used to predict the feasibility of a process.

Prerequisites: Chemical Thermodynamics, Chemical equilibrium, Chemical kinetics,
Polymerisation

1. State the three steps involved in free radical polymerization.

2. State the symbols for Enthalpy, Entropy and Gibbs free energy?

3. Are the above functions State functions? Justify your answer.

4. Identify the relation between Gibbs free energy and enthalpy?

S. Comment on the heat involved in initiation and propagation steps.




6. Predict Gibbs free energy change (AG,) for polymerization process if

AH, is heat of polymerization and AS, is entropy of polymerization.

7. If E, is energy of activation of polymerization and Eg4, is energy of

activation of depolymerization, predict value of heat of polymerization.

8. Is heat of polymerization positive or negative? Justify your answer.

9. Is entropy of polymerization positive or negative? Justify your answer.

10. Will Gibbs free energy change (AG,) be positive or negative? Justify

your answer.




11. Analyse the effect of temperature on polymerization process.

12.Ceiling temperature (Ty) is a temperature at which the polymerization
reaches equilibrium.
What happens at this temperature in terms of rate and Gibbs free

energy change (AG,) for polymerization?

13. Derive an expression for Ceiling temperature.




ADDITIONAL QUESTIONS
14. Calculate entropy of polymerization for following monomers using

Heat of polymerization and Ceiling temperature values.

No. Monomer AH, (RJ_.,,,,.") T.(°C)
1 a-Methylstyrene - 35.2 61
2 | Methyl methacrylate - 54.5 220
3 Propylene -69.1 300
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