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INTRODUCTION

Polymer — layered silicate nanocomposites (PLSNs) are
attractive due to their enhanced thermal stability, and improved
flame retardant, mechanical, and barrier properties.l The use of
imidazolium based room-temperature ionic liquids (RTILS) as
organic modifiers for polymer — layered silicate nanocomposites
(PLSNs) has gained significant attention, because they exhibit
superior processing characteristics over the conventional
surfactants, quaternary ammonium and phosphonium salts? In
this work, we investigated the use and impact of 1,2-dimethyl-3-
(benzyl ethyl iso-butyl POSS)imidazolium chloride (DMIPOSS)
as the organic modifier on the preparation of PLSNs. We also
evaluated the use of nile blue as a fluorescing agent to monitor
the extent of intercalation and exfoliation in the PLSNs. The
improved therma stability of the PLSNs was measured using
thermal gravimetric anaysis (TGA).

EXPERIMENTAL

The DMIPOSS was prepared by reacting 1,2-dimethylimidazole
and chlorobenzylethylisobutyl-POSS in THF. The organically
modified silicates were prepared by cation exchange between
DMIPOSS and sodium montmorillonite (NaMMT) in an
ethanol-water  solution. For the fluorescent clays, the
appropriate ratios of Nile Blue A Perchlorate and DMIPOSS
were completely dissolved in the ethanol-water solution prior to
adding the NaMMT. PLSNs were prepared using a D.A.C.A.
twin-screw extruder at 10-20°C above the polymer melting
points.

The extent of intercalation and/or exfoliation was determined
using powder x-ray diffraction (XRD), transmission electron
microscopy (TEM), laser-induced confocal microscopy (LICM),
and laser-induced fluorescence spectroscopy (LIFS). PLSNs
prepared using montmorillonite (MMT) modified with
DMIPOSS and blended with polystyrene (PS), polyamide-6
(PA-6), and the co-polymer poly(ethylene vinyl acetate) (EVA).
Finally, the effects of partial loading of DMIPOSS into the clay
gdleries on the PA-6 nanocomposites properties were examined.

RESULTS AND DISCUSSION

The organically modified clays using DMIPOSS exhibit higher
thermal stabilities than the clays using conventional surfactants
and simple akyl chain imidazolium salts. Although the use of
DMIPOSS increases the clay gallery spacing and improves the
thermal stability of the modified clay, the clay fails to exfoliate
when melt blended with PS, EVA, or PA-6. This leads to a
lesser improvement in polymer thermal stability when compared
to PLSNs prepared using 1-hexadecyl-2,3-dimethylimidazolium
modified clay (DMHdI-MMT) or N,N-dimethyl-N,N-
dioctadecylammonium modified clay (DMDOdAmMM-MMT).
There is evidence that the POSS-MMT or POSS-POSS

interactions are strong enough to prevent complete exfoliation.
(cf Figure 1) To further investigate, we prepared severa
partially exchanged clays by adding 5%, 20%, and 40%
DMIPOSS of the total cation exchange capacity (CEC). To
more readily measure the extent of intercalation or exfoliation
once the PLSNs were prepared, 5% (CEC basis) Nile Blue was
added to the DMIPOSS-MMT mixtures.® Preliminary studies
have suggested that a lower loading of DMIPOSS does improve
the exfoliation of the claysin the prepared PLSNs. The thermal
stability data of the clays and PLSNs will be presented and the
extent of intercalation and exfoliation will be discussed.
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Fig 1. XRD for PLSNs using 5%DMIPOSS-MMT indicating
intercalation rather than exfoliation
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