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1. Name and describe the two main types of polymerization reactions used in industry? (4 pts each)
1) Addition Reaction


the double or triple bonds between the atoms of the molecule are broken and the chain grows longer when another molecule that has also had its bonds broken links together with it
2) Condensation Reaction 


a portion of the ‘mer’ molecule reacts with another ‘mer’ molecule to form a new bond and gives off water, carbon dioxide, or possibly an acid
2. What is entanglement? (3 pt)
The polymer chains do not slide paste each other easier due to interference from the other chains
3. What is the difference between a homopolymer and a copolymer? (3 pts)

Homo – one type of monomer; CO –two or more different monomers
4. Plastic molecules have a high aspect ratio, what does this mean? (2 pt)
Very long compared to their diameter
5. Block Copolymer  When small groups of monomers are attached to each other in alternating fashion. (2 pt)
6. Terpolymer___When there are three types of ‘mers’ polymerized together (2 pt)

7. Graft Copolymer___When ‘sections’ of one type of polymer are attached to the main chain of another polymer (2 pt)
8. In _Isotactic Polypropylene_____, the CH3 side groups are all arranged on the same side of the main chain (2 pt)

9.  In __Syndiotactic Polypropylene_, the side groups alternate on opposite sides of the main chain.  (2 pt)
10.  Explain why tacticity affects material properties (3 pt)

A fixed or regular tacticity allow for less free volume between the chains which makes it harder for the chains to flow past one another which changes the mechanical properties (stiffer)
11.  In one type of polymerization reaction only a part of the molecule reacts, what is the name of that part? (2 pts)   Functional Group
12.   Explain how branching affects material properties (3 pts)

Branching allow for more free volume between the chains because the branches hold the molecules apart which makes it easier for the chains to flow past one another which changes the mechanical properties more (ductile)
Ex. 3 pts
Explain crosslinking and how it affects a material’s mechanical and rheological (flow when melted) properties
Chains can’t slide past one another because they share primary bonds (crosslinks) with nearby polymer chains which makes the material stiffer, makes the material harder to flow if it starts to crosslink before it gets into the cavity.

