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(57) ABSTRACT

The invention relates to improved resin bonded sorbent com-
positions and articles of manufacture fabricated therewith,
such as air conditioning and refrigeration components. The
introduction of desiccants into resinous molding composi-
tions enables the elimination of more conventional bagged
desiccant containments. The novel molding compositions of
the invention and parts fabricated therewith are multi-func-
tional, beneficially combining structural, mechanical and
adsorptive capabilities without requiring the usual reinforc-
ing additives. Consequently, with the omission of reinforcing
additives the novel molding compositions of the invention are
further characterized by higher moisture adsorptive capaci-
ties by allowing for higher sorbent loading factors than prior
adsorbent-containing molding compositions.

18 Claims, 5 Drawing Sheets
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1
RESIN BONDED SORBENT

CROSS REFERENCE TO RELATED
APPLICATION

This application is a Continuation-in-Part of application
Ser. No. 11/040,471, filed Jan. 21, 2005.

FIELD OF THE INVENTION

The present invention relates generally to molding compo-
sitions, and more particularly, to improved injection molding
compositions and articles of manufacture fabricated there-
from comprising water adsorbing additives in a resinous base.

BACKGROUND OF INVENTION

Incorporation of sorbents or desiccants into resin matrices
has been revealed in several contexts. Formation of these
resins into structural or functional shapes by various pro-
cesses has been described in certain applications. Similarly,
fillers have been added to structural molding resins. Low cost
mineral or other fillers have been added to resin-containing
compositions to extend the resin and reduce costs, while
maintaining strength sufficient for the intended end-use
application of the molded article. It is also a frequent practice
to add reinforcing materials, such as glass fibers or beads to
enhance mechanical properties of molding resins, e.g., hard-
ness, tensile displacement, and so on. With reinforcing addi-
tives, just as with fillers, it has been found there are ranges
within which the desired effects of extending the resin or
reinforcing the molded article are accomplished while main-
taining satisfactory injection molding and mechanical prop-
erties.

Nevertheless, molding compositions comprising reinforc-
ing additives have not been entirely satisfactory for a number
of end-use applications. For example, molding composition
having relatively high loading levels of reinforcing additives,
such as glass fibers and glass beads have the affect of limiting
the loading factor of desiccant additives which may be intro-
duced into such molding compositions for optimal moisture
adsorption performance. However, with a corresponding
reduction in the loading of reinforcing additives and an
increase in the loading of desiccant additives there was also a
potential for a reduction in desirable mechanical properties,
such as hardness, tensile strength, and other mechanical prop-
erties.

Accordingly, there is a need for improved resinous mold-
ing compositions, and more particularly, injection molding
compositions and articles of manufacture made therefrom,
wherein the compositions and manufactured articles retain
high loading levels of desiccant additives without off-setting
desirable mechanical properties of the resins.

SUMMARY OF INVENTION

It is therefore a principal object of the invention to provide
improved multifunctional resinous molding compositions
with a high level of moisture adsorbing properties without
substantial trade-offs in mechanical properties.

The present invention comprises at least a “resin bonded
sorbent” composition comprising a resin and a sufficient
amount of sorbent to remove moisture from the environment
the molded article will be used in. That is to say, one principal
aspect of the invention relates to multifunctional molding
compositions having at least a moisture adsorbing amount of
a sorbent in combination with a resin. The sorbent-resin com-
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bination is present in the composition as a resin bonded sor-
bent. The molding composition is further characterized by
enhanced mechanical properties in the absence of an additive
having a utility generally recognized for reinforcing articles
of manufacture fabricated from resinous molding composi-
tions.

The invention further relates to multifunctional sorbent-
resin molding compositions comprising moisture adsorbing-
mechanical property enhancing amounts of adsorbent in
combination with reinforcing additives and resin, wherein
reduced amounts of reinforcing additives can be employed
than otherwise normally required for enhanced mechanical
properties. Surprisingly, these inventors discovered that
mechanical properties of molding resins can be enhanced
with the introduction of sorbents/desiccants thereby allowing
for the introduction of reduced amounts of further additives
specifically intended for enhancing mechanical properties of
sorbent modified injection molding resins, such as glass fibers
and glass beads. This is believed to be especially significant
because with higher loadings of molding compositions with
reinforcing agents this can actually have a deleterious or
degrading effect on the strength of molded articles fabricated
therewith. Accordingly, it is a further object of the invention
to provide for sorbent-containing molding compositions
wherein the mechanical properties imparted by the adsorbent
enables usage of lesser amounts of mechanical strength
enhancing additives specifically intended for reinforcing res-
inous molding compositions.

In particular, the multifunctional meolding compositions of
the invention may comprise from about 25 to about 55 wt %
sorbent, such as a molecular sieve, and from about 45 to about
75 wt % resin, usually a thermoplastic material, either
homopolymeric type or copolymer having two or more
comonomers. One preferred group of representative resins
are the polyamides. A preferred amount of sorbent is in the
range from about 35 to about 42 wt %, and more preferably,
an amount of about 40 wt %. One representative preferred
molecular sieve is a 4 A molecular type; however, other sieves
may be used selected from both natural and artificial zeolites.

For purposes of this invention the expression “resin bonded
sorbent”, as appearing in the specification and claims, is
intended to mean a surface compatibility occurring between
the sorbent and the resin through a loss of crystallinity of the
resin, whereby the sorbent becomes wetted and miscible with
the resin due to a reduction in surface tension. The expression
“resin bonded sorbent” is intended to include binding
between the resin and sorbent, which can occur, for example,
through heating the sorbent with the resin, or which can be
bound through suitable, non-contaminating coupling, surfac-
tant or compatibilizing agents, discussed in greater detail
below.

It is still a further principal object of the invention to pro-
vide molded articles of manufacture fabricated from the resin
bonded adsorbent compositions as disclosed herein, and
more particularly, to provide molded components, such as
refrigeration cycle and air conditioner components made
from molding compositions comprising generally from about
25 to about 55 wt % sorbent, e.g., molecular sieve, and from
about 45 to about 75 wt % resin, e.g., polyamide. In the case
of most mobile refrigeration systems, due to performance
issues, often there are preferably no other materials mixed
with the resin/sorbent combination, as defined herein.

Still another aspect of the present invention comprises
methods for making improved articles of manufacture, such
as components for vehicular air conditioning systems which
can eliminate the usual desiccant bag, including refrigeration
systems comprising the steps of forming a composition com-
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prising at least from about 25 to about 55 wt % sorbent, such
as a molecular sieve, e.g., both natural and artificial zeolites,
and from about 45 to about 75 wt % resin, and then molding
a component from the compositions, such as by injection
molding processes.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention believed to be novel and the
elements characteristic of the invention are set forth with
particularity in the appended claims. The figures are for illus-
tration purposes only and are not necessarily drawn to scale.
The invention itself, however, both as to organization and
method of operation, may best be understood by reference to
the detailed description which follows taken in conjunction
with the accompanying drawings in which:

FIG. 11s an end view of an accumulator in accordance with
the present invention;

FIG. 2 is a partial cross sectional side view of an accumu-
lator in accordance with the present invention;

FIG. 3 is an exploded view of a filter/desiccant bag/alumi-
num fitting component of a refrigeration system in accor-
dance with the prior art;

FIG. 4 is a side view of the component of FIG. 3;

FIG. 5 is a one-piece filter/fitting made in accordance with
the composition of the present invention;

FIG. 6 is an illustration of the use of the device shown in
FIG. 5 along with a desiccant bag;

FIG. 7 shows a cross sectional view of an embodiment of
the part shown in FIG. 5 in use atop a condenser;

FIG. 8 illustrates a mobile refrigeration accumulator baffle
portion of a refrigerant vapor/liquid separator, such as is used
in the receive of an automobile air conditioning system, made
in accordance with the present invention; and

FIG. 9 illustrates a cap portion for the separator of FIG. 8.

DETAILED DESCRIPTION OF THE INVENTION

It would be desirable for reasons of cost and productivity to
incorporate a sorbent into a resin, and in particular one suit-
able for injection molding, in such a way that its adsorptive
properties are preserved and the molding properties of the
resin are maintained without degrading mechanical proper-
ties. Surprisingly, the novel molding compositions of the
invention and parts fabricated therewith are multi-functional,
beneficially combining structural, mechanical and adsorptive
capabilities without requiring the usual reinforcing additives.
Consequently, with the omission of reinforcing additives the
novel molding compositions of the invention are further char-
acterized by higher moisture adsorptive capacities by allow-
ing for higher sorbent loading factors than prior adsorbent-
containing molding compositions.

Serendipitously, it was discovered as a part of the present
invention, that sorbents of the “resin bonded sorbent” mold-
ing compositions have the beneficial effect of imparting rein-
forcement to the molding compositions of the invention while
retaining their moisture adsorptive capacity, but without
requiring the usual and customary strengthening additives,
such as glass beads, glass fiber, and the like. This allows for
higher loading factors of sorbent additives for maximizing
adsorptive properties of the molding composition without
trade-offs occurring in terms of significantly altered mechani-
cal properties of the molding composition.

While the present invention relates principally to the dis-
covery that the mechanical properties of molding resins com-
prising sorbent additives are capable of eliminating the usual
requirement specifically for reinforcement additives, such as
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glass beads and glass fibers, the invention also contemplates
multifunctional sorbent-resin molding compositions com-
prising moisture adsorbing-mechanical property enhancing
amounts of adsorbent in combination with reinforcing addi-
tives and resin, wherein reduced amounts of reinforcing addi-
tives can be employed than otherwise normally required for
enhanced mechanical properties. That is, the invention also
provides desiccant-containing molding compositions, but
with reduced quantities of strength enhancing additives, such
as glass fibers and glass beads. This will enhance the
mechanical properties of the molding composition without
the potential for degrading the strength characteristics of the
molded article. More specifically, proportional ranges of sor-
bent, reinforcing additives and resin can be from about 25 to
about 50 Wt % sorbent; from about 5 to about 15 wt %
reinforcing additive and from about 45 to about 70 wt % resin.

Ithas also been found as a part of the present invention that,
within limits, the resins can be processed and formed by
several techniques, including modern high-speed injection
molding processes into fully functional component parts,
including parts for various sealed systems and assemblies. In
these later applications, the structural and functional features
of the inventive concepts are served while ambient and
ingressed moisture are adsorbed to protect sensitive materials
or components of systems or assemblies from degradation by
moisture; e.g. hydrolysis or corrosion.

In accordance with the above, the present invention com-
prises reinforced structural resin compositions suitable for
injection molding with improved mechanical properties, sat-
isfactory melt handling properties, and substantial moisture
adsorption properties. Most thermoplastic resins are suitable
for use in the resin bonded adsorbent compositions of the
invention, and include homopolymers and copolymers com-
prising two or more monomers. Representative examples
include the polyamides, such as Nylon 6; Nylon 6,6; Nylon
610, and so on. Other representative examples include the
polyolefins, such as high and low density polyethylenes,
polypropylene; copolymers of ethylene-vinyl acetate; poly-
styrene; polyesters, e.g., PET, to name but a few.

As previously discussed, according to one aspect of the
invention, compositions of the present invention may com-
prise from about 25 to about 55 wt % sorbent and the balance
resin, and more specifically, from about 25 to about 45 wt %
sorbent with the balance resin. More preferred compositions
may comprise from about 35 to about 42 wt % sorbent, such
as a molecular sieve, and the balance resin. A most preferred
resin bonded sorbent composition may comprise from about
60% nylon molding resin, such as Zytel® 101, commercially
available from E.I. duPont, compounded with 40% molecular
sieve, such as W. R. Grace 4A molecular sieve powder. The
molecular sieves of the invention can have a nominal pore size
of 4 A, and a particle size range of about 0.4 to about 32y. It
is to be noted, however, that other molecular sieve pore-sizes
can be used as well, suchas 3 A, 5 A, or 10 A, for example.

Generally, sorbents which are useful and functional in this
invention are those which bond mechanically to the resin
without special additives, such as molecular sieve, as previ-
ously discussed. Still others, according to then instant inven-
tion, can be induced to bond to the resin through use of a
suitable additive, i.e., bind with the aid of a coupling or
compatibilizing agent. In addition to molecular sieve, other
representative sorbents that are useful in the compositions of
the invention include silica gel, activated carbon, activated
alumina, clay, other natural zeolites, and combinations






