Polymers

· Kinds
· Addition polymers
· Made by doing lots or repetitive addition reactions
· Made by connecting alkene (double bond) carbons in different molecules
· Connections use second bonds in alkenes and turn double bonds between adjacent carbons into single bonds 
· Condensation polymers
· Made by connecting together lots of small molecules called monomers by doing repetitive condensation reactions
· Each condensation reaction eliminates a small molecule like water by taking one part of this eliminated molecule off of one monomer molecule and taking the other part of the eliminated molecule off of another monomer molecule; each monomer molecule is now missing something it was previously bonded to and these two monomers are now free to bond to one another instead of the pieces of the eliminated molecule that they were previously bonded to; the eliminated pieces from the two monomer molecules combine to make the eliminated molecule
· Condensation reactions usually eliminate H from one monomer and OH from the other monomer to make water (HOH) but other molecules (than water) can be eliminated in some cases; HCl is a common example where H comes off of one monomer and Cl comes off of the other enabling the monomers to bond to one another
· Linear polymers have monomers connected together sequentially like railroad train cars (called chains)
· Branched polymers have structures where chains have branches coming of other chains attached to them and there are branches attached to these branches, etc. like the structure of a tree
· Crosslinked polymers have complicated structures where chains have two or more connections to other chains making lots of circular structures or rings; these are usually very hard rigid solids
· Terms
· A monomer is a small molecule which gets connected together with a huge number of other monomers to make a polymer
· An oligomer is a small polymer, typically made from ten or fewer monomers
· A polymer is made by connecting together a huge number of monomer molecules
· A thermoplastic polymer gets softer and eventually melts when you heat it; it is usually a linear polymer
· A thermosetting polymer gets hard and rigid when you heat it; it usually starts out as a puttylike linear polymer which forms crosslinks when you heat it
· A plasticizer is a liquid chemical which is mixed with a polymer and absorbed by it; the plasticizer keeps the polymer soft and pliable like synthetic leather rather than flexible but somewhat rigid like model airplane plastic; it is often responsible for that “new car smell.”
· Monomer recognition
· Polyamides
· Made from diamines and dicarboxylic acids or amino acids
· The amide bond in each connection originally had H attached to each N (amine) and OH attached to each carbonyl (C=O in carboxylic acid)
· Bonds connecting monomers together resulted from removing this H from N and OH from C=O and making a bond between N and C=O
· In some cases Cl plays the same role that OH plays in most cases; HCl is eliminated rather than HOH
· Polyesters
· Made from dialcohols and dicarboxylic acids or monomer molecules with OH (alcohol) on one end and carboxylic acid (O=C-OH) on the other end
· The ester bonds are broken and OH is attached to each carbonyl carbon and H is attached to each resulting O when this is done to see what monomer(s) were used to form the polyester
· Again Cl sometimes plays the role that OH usually plays; for example polycarbonate used to make bullet-proof windows is made from Cl(C=O)Cl, called phosgene, rather than HO(C=O)OH, which is carbonic acid or soda water, reacted with bisphenol-A (BPA), a dialcohol
· Addition polymers
· Are made from dialkenes
· Find the repeating fragment, break the bond between the end of one repeat and the start of the next one, and turn the single bond on the end of each repeat and the single bond on the beginning of each repeat into double bonds to what monomer(s) were used to make the addition polymer

