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Abstract

Recently, there has been a high level of interest in inferring the
molecular weight (MW) and molecular weight distribution
(MWD) of a linear polymer melt from its rheological properties
alone (without the need for expensive and solvent-related GPC
analysis). The most widely known and commercially available is
that by the development of the "double reptation" formula which
provides a single formula relating the storage and loss moduli (G’
and G”) to the MWD (Mead, 1994). While reasonable success has
been achieved in extracting MWD from G' and G" using double
reptation and related theories, accurate results for a wide range of
molecular weight distributions and a variety of polymers have not
been reached. At present, several more advanced models have
been proposed to improving the accuracy of this method
including ours. Here, we propose to generate the molecular
weight distribution of linear polymers based on the theory
underlying the dual constraint model (Pattamaprom, 2000, 2001).
Dual constraint model is one of the models that provide excellent
predictions of linear viscoelastic properties of polymers from their
molecular weight distributions. The MW and MWD results
obtained from this work and those from double reptation scheme,
as well as those from the GPC measurements, were compared.
The results indicated excellent agreement between the analyses
from our scheme and those from the chromatography technique.
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