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ABSTRACT

Commercially available Rextac APAOs are a family
of low molecular weight amorphous polyalphaolefins,
APAOs, used in several different applications
including hot melt adhesives and sealants. These
on-purpose products are reactor-synthesized using
proprietary technology, and have a range of tightly
controlled properties.

The traditional envelope of physical properties and
performance of Rextac is expanded by the addition
of a new family of higher molecular weight, higher
crystallinity polyolefins that not only show
controllable higher melt viscosities and temperature
resistance, but also higher tensile strength and peel
adhesion values to selected substrates.

INTRODUCTION

In a hot melt adhesive in which the major component
is the thermoplastic polymer, it is important that the
polymer exhibit such characteristics as a range of
tightly controlled Brookfield® melt viscosities (MVs),
needle penetrations (NPs) and ring & ball softening
points (RBSPs), controllable and predictable open
time (OT), low temperature flexibility, adhesion to a
variety of substrates and compatibility with a variety
of tackifiers and waxes.

APAOs with tightly controlled product specifications
are obtained by using a polymer manufacturing
process that allows the production of a variety of
these amorphous polyalphaolefins with well defined
physical properties.

There are three distinctive types of on-purpose,
reactor made APAOs:

a.- homopolymers of propylene,
b.- copolymers of propylene and ethylene and
c.- copolymers of propylene and 1-butene.

The polymers exhibit a broad range of melt
viscosities, needle penetrations, ring and ball
softening points, and open times, all closely
reproducible. These amorphous polyalphaolefins
are synthesized by a catalyst system based on a
Ziegler-Natta supported pro-catalyst and an alkyl
aluminum co-catalyst. The polymerization process
produces a predominantly atactic polymer.

The versatility of an on-purpose polymerization
process is such that by varying process conditions
like the comonomer concentration in the reactor, it is
possible to obtain products that have a range of
composition dependent properties [I]. For example,
increasing the ethylene content in APAO results in
products with increasing values in the needle
penetration and lower ring and ball softening points,
i.e., the APAOs become softer and less heat
resistant.

In other words, proper design of the process of
synthesizing the amorphous polyolefin, i.e., choice of
catalyst system, of  comonomer(s)  and of
polymerization reaction conditions, results in
products that have well defined product physical and
mechanical properties such as melt viscosity,
softening point, needle penetration, low temperature
flexibility, open time and tensile modulus.

EXPERIMENTAL

The polymers herein discussed were made using a
proprietary technology and are characterized
following standard test methods set forth by the
American Society for Testing and Materials (ASTM)
that are widely used in the hot melt adhesives
industry. These test methods are:
- Melt viscosity by ASTM D-3236, measures a liquid
or molten polymers internal friction-its resistance to
flow. It is a most distinctive property because it
determines the degree of wetting or penetration into
a substrate by the molten polymer. It is a function of
the polymer’s molecular weight and it is reported in
millipascal x sec (abbrev. mPa.s), using a Brookfield
Thermosel RVT Viscometer, at a temperature of
190°C.
- Needle penetration by ASTM D-1321, measures
the depth to which a weighted needle penetrates the
polymer and is often used as a simple measure of
softness, reported in dmm.
- Ring and ball softening point by ASTM E-28
measures the precise temperature at which a disc of
polymer sample, submerged in a glycerine bath and
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