Polymer Synthesis                          Mid term                           4-30-08
1. Indicate an IUPAC name of the following polymers. (15pts)
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a. (6pts) Compare the reactivity of isocianate groups in phenyl isocianate, p-tolyl isocianate, and o-tolyl isocianate and explain why.
b. (6pts) To produce high molecular weight poly(ethylene terephthalate), bis(2-hydroxyethyl)terephthalate is produce first using an ester exchange reaction first. Why?
c. (9 pts) Show three different products from the reaction of phenol with formaldehyde when the mole ratio is phenol/formaldehyde = 1/1.2, and show the mechanism for the formation of such products.
3. (24 pts) Calculate the extent of reaction at which gelation occurs using the Carothers equation and the statistical approach for the following mixture. 
a. We react hexane diol, adipic acid, and pentane 1,3,5-tricarboxylic acid in a molar ratio of 1/0.4/0.4. 
b. The molar ratio is changed to 1/0.4/0.6. 
c. Discuss the differences of the Carothers equation and the statistical approach.

d. Practically which approaches is more valid? Why?
4. (25 pts) We are running a polymerization of 2 moles of 10-hydroxy decanoic acid in one liter of toluene solution using an acid catalyst. Water is removed effectively using high vacuum system. Rate constant kp for this polymerization is 103/Msec.
a. How long would it take to reach a degree of polymerization of 100?
b. If no acid catalysts are added, then kp becomes 10-3/Msec. In this case, how long would it take to reach a degree of polymerization of 100?
c. 0.01 moles of adipic acid is added to the reaction mixture in the polymerization. What is number average molecular weigh when p (extent of reaction) = 0.95 and 1.00?
5. (15 pts) Let’s consider a step growth polymerization. We postulate that end reactivity is independent of chain length. However the equations relating molecular weight distribution to conversion are different when one compares the reaction of an A-B monomer with an A-A + B-B system.
For A-B system the probability of finding x-mer is px-1(1-p), while that for A-A  + B-B system is (rp2)x-1(1-p), where r is A/B for this system.

Explain why?
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