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range of poly(ethylene-co-alpha-olefin) copolymers has been investigated through the study of
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differences in characteristic ratio between polyethylene and the poly(ethylene-co-u-olefin)
copolymers. However, the marked differences in coarsening between the EcB and EcO were not
well reflected by the small differences in the solubility parameter and characteristic ratio. These
results suggest that local interactions are important that are not well described by factors, such as
characteristic ratio and solubility parameter, that relate to the overall property of the molecules.
Clear correlations were found between the branch length and the number of branches. A higher
content of longer branches corresponded to enhanced compatibility with polypropylene
homopolymer. Conversely, longer and more numerous branches degraded compatibility in the melt
state with linear polyethylene.
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4. Introduction

Recent fundamental advances in the understanding of the miscibility of polymer mixtures
have highlighted the importance of polymer chain configuration and conformation [Crist,
1997). Configuration refers to the permanent stereostructure of the polymer that is a
consequence of the polymerisation, whilst conformation denotes the overall arrangement, or
shape, of the polymer chain in space that is a determined by the rotation of the primary bonds
[Gedde, 1995]. Conformation is affected by the configuration, chemical structure, and
microstructure of the polymer; in this instance, microstructure means factors such as the
length and quantity of chain branching. Early mixing theories, due to Hildebrand, Flory and
Huggins, and Flory et al. [reviewed by Olabisi, 1979 and Miles, 1992] made important
contributions to describe the effects of the heat of mixing, combinatorial entropy, and volume
change upon mixing, respectively. These theoretical approaches, however, do not adequately
describe mixing in systems comprising chemically similar macromolecules. For example, it
has been observed that polypropylene is extensively miscible with poly(l-butene) [Cham,
1994] but strongly immiscible with linear polyethylene [Choi, 1995]; moreover, isotactic
polypropylene is only partially miscible with syndiotactic polypropylene [Thomann, 1996].
These results are not readily explained by chemical differences alone. In the recently
published theoretical treatment due to Fredrickson and Liu [1995], a term has been added to
the original Flory-Huggins theory that account for reductions in the entropy change on mixing.




The reductions in entropy are associated with dissimilarities in chain conformation of the
constituents of a mixture. The small angle neutron scattering (SANS) studies upon model non-
polar deuterated polymers by Krishnamoorti et al, [1994] have paralleled these theoretical
advances. If chain conformation, and microstructure, can be related to miscibility in
commercially important polymer blends, a better understanding of the mixing process may be
obtained leading to more refined control of morphology and properties. Industrially, non-polar
polymers constitute around 70%, by volume [Mills, 1993], of the plastic and elastomeric
materials in production, a significant proportion of which may be used in blend form, and
hence the practical relevance of the work is apparent. Moreover, they constitute the largest
proportion of the polymer resins produced industrially in Thailand.

The fundamental advances should now be brought to bear in commercially applicable
blends su:hMmuud:rﬂu:ﬂingquhemﬂyMnmyh:nbmimdﬁmﬂumuluu]ar
mﬂm-ﬂlﬁﬂhﬂdﬁlmmmimmmm&mm only
interact through dispersion forces, without complications that result from the polarisability of
unsaturated bonds and the local ordering effects associated with polar-polar bond specific
interactions. Differences in polymer microstructure that affect chain configuration will thus be
emphasized. Examples of non-polar polymers, with differing structures, that will be used in
this work include the product of the hydrogenation of polyisoprene that is essentially an
alternating copolymer comprising propylene and ethylene units and linear polyethylene, due
to its simple structure. Other structures may be made directly through copolymerisation of
olefins. Additionally, these are commercially important materials and are readily available.
The  description of the mixing of these materials from a molecular basis may confer a
qmﬁmﬁvemdcmmmmvﬂeumdhmhfmﬁmwdwdupmtnfﬂum
materials.
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Outline of Report
| The main objective of the experimental work was to separate out the principal effects
upon mixing, demixing, and hence morphology formation in polyolefin blends.

In part one, several grades of high-density polyethylene and poly(ethylene-co-1-octene) that
had differing molecular weights were investigated. Blends prepared with compositions near
the ¢ritical point through precipitation from solution formed regular co-continuous
morphologies that annealed at rates determined by the thermal energy and zero shear rate
complex viscosity. A normalised function, q*, was defined such that the effects of thermal
energy and viscosity upon morphology formation could be accounted for quantitatively.

M. Phochalam, A. Tabtiang, and B. Venables, ‘Influence of molecular weight upon the
domain coarsening raies in linear polyethylene / poly(ethylene-co-1-octene) blends’. J. Appl.
Polym. Sci., 90(6), (2003), p 1635-61

In the second part, the coarsening rates of linear polyethylene with five poly(ethylene-co-a-
olefin) elastomers with compositions at the critical point can be normalized to account for the
effects of thermal energy and Zero shear rate viscosity. The objective was to relate the
coarsening progress of the morphology to the copolymer microstructure and branch content.
Moreover, coarsening rates were associated both differences in solubility parameters and the
characteristic ratio between polyethylene and the poly(ethylene-co-ct-olefin) copolymers.

A. Tabtiang, M. Phochalam, and B. Venables, "The effects of copolymer microstructure upon
the morphalogy of polvethylene / polyfethylene-co-a-olefin) blends . J. Polym. Sci. B: Polym.
Phys. 42(6), (2004), p 965-73.

In the third part, the work is extended to cover the formulations containing polypropylene. In
the general conclusions, the experimental data from the three sections are collated and
correlated with structural parameters, namely characteristic ratio and solubility parameter
difference.
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