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PREFACE

Most synthetic polymers have a molecutar weight distribution (MWD} which can
be measured by size exclusion chromatography (SEC) rapidly and precisely.
Copolymers have a chemical composition distribution (CCD) in addition to MWD, and
CCD of the copolymers has mostly been measured by SEC - a dual detector system or
SEC-IR.  Although size exclusion chromatography has established itself as an
indispensable analytical method for measuring molecular weight averages and MWD
of polymers, accurate information on both MWD and CCD of copolymers cannot be
obtained by SEC alone.

Because separation in SEC is considered, in principle, to be achieved according
to the effective sizes of molecules in solution, and because molecular weights of
copolymers are not proportional to molecular size unless compositional variation is
negligible and the chemical structure is constant across the whole range of molecular
weights.

There are other parameters which control the properties of polymers besides
MWD and CCD. A functionality distribution of end groups of polymers influences the
properties of polymers, especially low-molecular-weight-polymers and oligomers,
Blending of polymers of different structures frequently occurs as a technique of polymer
reforming. Degree of branching of polymers affects the crystallization of polymers,
Characterization of such complex structures of polymers cannot be achieved only by
SEC or by hyphenated techniques such as SEC-IR and SEC-NMR. Non-exclusion liquid
chromatography (NELO), e.g,, liquid adsorption chromatography (LAC), precipitation
liquid chromatography, normal- and reversed-phase liquid chromatography, LAC at
critical condition, orthogonal chromatography, field-flow fractionation (FFF), temperature
rising elution fractionation (TREF) must be used, either separately or coupled with SEC,

Recent advances in NELC in the past decade for polymer characterization are
remarkable and we have entered a phase of consolidation. From this point of view,
the special issue on "Polymer Separation by Non-Exclusion Liquid Chromatography” has
been planned and edited in this volume. Leading experts in this field have contributed
and seventeen papers have been compiled in this issue: three papers dealing with
copolymer separation according to composition; one on polymer separation according
to functionality; three on the separation of polyethers; four on retention behavior of
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homopolymers; one on TREF; two on FFF; and two on the separation of ionic
polymers. One paper is a review on alternatives to SEC.

As guest editor of this special issue, | wish to thank all contributors to this issue.
| hope this special issue provides significant impact to great development of polymer

liquid chromatography.

Tsu (Japan) Sadao Mori



