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Aimost half a century ago[] Wolfgang Ostwald coined the phrase” the land of ne-glected dimensions” to describe
the range of sizes between molecular and macroscopic within which occur most colloidal particles. The term

“ neglected dimensions” might have been applied equally well to the world of polymer molecules(] the
high-molecular-weight compounds so important to man and his modern technology- It was not until the third
decade of this century that the science of high polymers began to emerge'and the maJor growth of the technology
of these materials came even later- Yet today polymer dimensions are neglected no morel for industries
associated with polymeric materials employ more than a third of all American chemists and chemical engineers.The
science of macromOZLecules is divided between biological and nonbiological mate-rials.Each is of great
importance.Biological polymers form the very foundation of life and intelligencel] and provide much of the food
on which man exists: This book’ howev-er[]

is concerned with the chemistry[J physics[] and technology of nonbiological polymers- These are Drimarily the
synthetic materials used for plasticsU fiberstJ and elastomers'but a few naturally occurring polymers[] such as
rubberd wool[J and cellulosel] are includ-ed. Todavl these substances are truly indispensable to mankind

[ being essential to his clothing[l shelter[] transportation] and communication[] as well as to the convenlencl]
O

ot modern living.A polymer is a large molecule built up by the repetition of smalll] simple chemical u-nits.In some
cases the repetition is linear] much as a chain is built up from its links- In other cases the chains are branched or
interconnected to form three-dimensional net-works[] 1[0 .The repeat unit of the polymer is usually equivalent or
nearly equivalent to the monomer(J or starting material from which the polymer is formed- Thus the repeat unit
of polyl] vinyl chloride is-CH2CHCI-[1 its monomer is vinyl chloride[l CH2=CHCI- The length of the polymer
chain is specified by the number of repeat units in the chain.This is called the degree of polymerization.The
molecular weight of the polymer is the Droduct of the molecular weight of the repeat unit and the degree of
polymeri.
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