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ZEOLITE ADDITIVE FOR RUBBER AND 
PLASTIC 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation application of Ser. 
No. 11/548,276 ?led, Oct. 10, 2006, Which is a continuation 
of Ser. No. 10/696,966 ?led, Oct. 29, 2003, noW abandoned, 
Which applications are incorporated herein by reference in 
their entirety and to Which applications We claim priority 
under 35 USC § 120. 

FIELD OF THE INVENTION 

[0002] This invention relates to rubber and plastic items 
containing Zeolites, and methods for manufacturing such 
items. More speci?cally, the invention includes methods and 
apparatus that use absorbent and adsorbent materials in a shoe 
lining; and mo st particularly, this invention relates to methods 
and apparatus that provide shoe liners, sole inserts, and simi 
lar rubber and plastic apparatus, and methods to create such 
absorbent rubber and plastic. 

BACKGROUND OF THE INVENTION 

[0003] Rubber and similar products, such as neoprene, ure 
thane, and the like are ubiquitous in modern life. They are 
used in thousands of places considered entirely normal today. 
The properties of rubber, including elasticity, the ability to be 
easily foamed, and the ability it Was named for, the ability to 
erase pencil lines, have been exploited thoroughly in modern 
life. Of course, since World War II and after thousands of 
synthetic latexes have been formulated to ?ll various special 
iZed niches. HoWever, despite all these improvements, rubber 
is poor at the absorption of moisture and Water. 
[0004] Rubber is normally quite Water repellant. It can be 
made to absorb moisture if it is foamed, one example being 
kitchen sponges, but the moisture goes to the interstices of the 
rubber rather than into the rubber composition itself. It Would 
be advantageous to have a rubber composition that absorbed 
at least some moisture as Well as odor causing components, 
such as ammonia and the like. 
[0005] One example of a use for this Would be for use in the 
inner soles placed in athletic shoes and the like. Feet, as other 
parts of the body, produce perspiration. This creates a con 
tinuous source of moisture on the interior of shoes. Since a 
foot con?ned in a shoe has little opportunity to shed this 
moisture, there is a problem of keeping the feet fresh. A 
variety of methods, for example poWders and the like, have 
been tried to keeping shoes smelling fresh and clean. One 
other method of preparing shoes for Wearing includes the 
addition of a shoe insert to the interior of a shoe. These inserts 
frequently have ingredients that alloW the foot and the shoe to 
stay dry. 
[0006] One potential solution is the addition of Zeolites to 
the rubber composition. Zeolites are alumino-silicates having 
complex crystalline structures than can alloW the crystalline 
structure to absorb small molecules, such as Water ammonia. 
Zeolites are also used in cracking catalysts for petroleum 
processing and similar uses. Again, the reason for such uses is 
that Zeolites can exclude molecules based on the molecular 
siZe of the molecule. They can exclude in the micro range (<2 
nm) or the meso-range (2-20 nm). 
[0007] There are families of Zeolites or molecular sieves as 
they are frequently knoWn, that are de?ned by their molecular 
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structures, in particular their crystalline structures, and their 
chemical compositions. One important family of Zeolites is 
alumino-silicates having the general empirical formula of 
M2nO.Al2O3y.SiO2W.H2O, Where y is 2 or greater, M is the 
charge of a balancing action, such as sodium, potassium, 
magnesium and calcium, n is the action valance, and W rep 
resents the number of moles of Water contained in the Zeolitic 
voids. 

[0008] Of the 120 or so Zeolites knoWn to exist, about 50 are 
naturally occurring and the rest are synthetic. Commercially 
available naturally occurring Zeolites include chabZite, 
eroionite, mordenite, and chinoptilolite. Other Zeolites 
included faujasite, philipsite, Zeolite A, Zeolite L, ZeoliteY, 
Zeolite X and ZSM-5 . All these Zeolites vary by the particulars 
of their cage structure and the pore siZes, and therefore, vary 
in the molecules that can be excluded by the Zeolites. Many 
Zeolites are mined directly from the earth, and these are less 
pure than synthetic Zeolites containing dirt, clays, and other 
associated material from the earth. HoWever, mined Zeolites 
Work Well in this application, as long as they are ground to at 
least as small as 300 mesh. And that is the source of their 
problem foruse in rubber. If the Zeolite is added just as mined, 
the ?nal product Will be brittle, and Will not absorb Water or 
moisture. 

SUMMARY OF THE INVENTION 

[0009] This invention provides rubber or plastic composi 
tions are made by adding a Zeolite that has been dried and 
crushed to an average siZe of less than 300 mesh. In general, 
throughout this application, references to rubber are consid 
ered to include knoWn plastic materials in addition to knoWn 
rubber materials. The rubber composition may be foamed and 
can be made from a variety of materials, including natural or 
synthetic latex, or polyurethane. These compositions alloW 
rubber to be moisture and odor absorbent, even if the rubber 
is not foamed. They can be used for a Wide variety of prod 
ucts, including, as examples, shoe inserts, bed pads, gasket 
materials, computer mouse pads, seating cushions, and the 
like. The rubber of the present invention can be easily regen 
erated by heating the rubber to betWeen about 50° C. and 1500 
C 

[0010] One aspect of this invention is a rubber composition 
comprising: betWeen about 10 Weight percent and 90 Weight 
percent of a rubber material selected from the group consist 
ing of natural rubber and synthetic rubber; betWeen about 80 
Weight percent and 1 Weight percent of a Zeolite that has been 
dried at betWeen 50° C. and 1500 C. for betWeen about one 
and tWenty four hours, prior to manufacturing, and ground to 
a siZe smaller than 300 mesh; and at least enough stabiliZers 
and vulcaniZers to stabiliZe the composition. 

[0011] Another aspect of this invention is a method of mak 
ing a rubber composition comprising: adding to a rubberiZed 
compound in its liquid state, a Zeolite that has been dried at 
betWeen 50° C. and 1500 C. forbetWeen about one and tWenty 
four hours, and ground to a siZe smaller than 300 mesh and at 
least one stabiliZer; molding the liquid material; and shaping 
the solidi?ed material. 

[0012] Yet another aspect of this invention is a method of 
freshening the inside of shoes comprising: placing a reneW 
able insert comprising a rubberiZed matrix and a Zeolitic odor 
absorbent, said Zeolite odor absorbent containing Zeolite that 
has been dried at betWeen 50° C. and 1500 for betWeen about 
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one and twenty four hours, and ground to a size smaller than 
300 mesh in the inside of the shoe. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Rubber, either natural or synthetic, or rubber like 
materials, such as polyurethane, can be formulated With Zeo 
lite as an additive. The rubber of Plastic can be solid or foam, 
either open cell or closed cell foam. The resulting formulation 
has unusual properties including reduced curing time and the 
ability of the rubber formulation to absorb moisture, even in 
formulations that are not foam rubber. The composition 
including betWeen about 10 Weight percent and 90 Weight 
percent of a rubber material selected from the group consist 
ing of natural rubber and synthetic rubber; and betWeen about 
85 Weight percent and 1 Weight percent of a Zeolite. The 
composition may also contain stabiliZers, vulcaniZers, and 
other ingredients to produce a superior rubber product. 
[0014] The rubbers are either natural or synthetic. Natural 
rubber is the product of rubber trees and is mostly isoprenes. 
Synthetic rubbers include polyisoprene, styrene butadiene, 
nitrile rubbers, butyl rubbers, ethylene propylene terpoly 
mers, silicone rubbers, neoprenes, polysul?de, poly acetyl, 
eperchloride, ?uorelastomers, hypalon, halogenated butyl, 
polyurethanes, and thermoplastic rubbers. Stabilizers can 
include those selected from the group consisting of alkaline 
earth carbonates, and other alkali metal carbonates and alka 
line earth carbonates, and other alkali metal bicarbonates. For 
example, the composition of the stabiliZer of alkaline earth 
carbonates is in the form of limestone, calcium carbonate, 
magnesium carbonate, sodium carbonate, potassium carbon 
ate, sodium bicarbonate and potassium bicarbonate. Vulcani 
Zation ingredients include sulfur, TMTD (tetramethyl thiop 
eroxide carbonic diamide or Thiran) and a host of others. 
Other additives include vulcaniZer accelerants, peroxide 
cures, and retarders. For example, group II B metal oxides 
such as Zinc oxide; A?ux 16; TMTD; MBT (2-Mercaptob 
eZothioZole); and DPTT can be added. Various other ingredi 
ents can be included in a rubber formulation, for example, 
diethylene glycol, ethylene glycol, and other poly-ethers. The 
color can be modi?ed by adding, for example, MT Black. 
Para?inic oil can give the ?nal composition resilience and 
?exibility. Although neW additives are being found, the tech 
nology of rubber formulation is quite old, and comprehensive 
list of suitable additives can be found in Kirk-Othmer’s Con 
cise Encyclopedia of Chemical Technology (and the parent 
Encyclopedia of Chemical Technology in its various editions 
as Well) 1985, John Wiley and Sons, NeW York under articles 
for Rubber and Rubber Compounds, Which disclosure is 
incorporated in full herein. 
[0015] Nearly any Zeolite can be used in this invention. 
Zeolites, also knoWn as molecular sieves, having a pore siZe 
ranging from about 2 Angstroms to 100 Angstroms are pre 
ferred, those having pore siZes betWeen about 3 angstroms to 
20 Angstroms are particularly preferred. These Zeolites can 
be used, as can any naturally or synthetically made Zeolite 
including chabZite, eroionite, mordenite, chinoptilolite, fau 
jasite, philipsite, Zeolite A, Zeolite L, ZeoliteY, Zeolite X and 
ZSM-5. The key to an acceptable Zeolite is that the pore siZe 
that characteriZes the Zeolite be of a siZe su?icient to capture 
Water molecules. One particularly preferred Zeolite is chinop 
tilolite. 
[0016] Surprising and unanticipated features of this inven 
tion are tWofold. First, the Zeolite used must be dried before it 
is added to the rubber composition. The drying of mined 
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Zeolite is easily accomplished by exposing the mined Zeolite 
to a temperature betWeen about 50° C. and 100° C., preferably 
betWeen about 60° and 150° C. and most preferably betWeen 
75° C. and 200° C. for betWeen one and tWenty hour hours, 
preferably betWeen three and eighteen hours and most pref 
erably betWeen four and tWelve hours. Zeolite so processed 
Will be referred to as “dried Zeolite” herein; although it Will be 
realiZed by those having even a mere passing knoWledge of 
the art that the starting material is neither Wet nor does it 
contain visible moisture. Any and all moisture in the mined 
product is contained Within the interstices of the Zeolitic 
crystalline structure. Second, the Zeolite, Whether it is natural 
or synthetic, must be ground to a mesh siZe of no larger than 
300 mesh (approx. 0.08 mm in diameter); that is the average 
diameter of the particles useful in this invention must have 
diameters of no more than 300 mesh. Zeolite so ground or 
crushed Will be referred to as “crushed Zeolite” herein. 

[0017] Rubber compositions that contain undried Zeolite 
do not cure Well, and may deform after curing. Moreover, 
Zeolite having mesh siZes as small as 250 mesh (0.1 mm) do 
not give satisfactory results. It is preferred that the Zeolite be 
crushed before it is exposed to the drying. 
[0018] The Zeolite used in this invention must be dried 
before processing to achieve the advantages of this composi 
tion. In most embodiments, the Zeolite is preferably ground to 
at least a 250 grid, more preferably a 300 grid, and most 
preferably to at least a 325 grid. HoWever, in some embodi 
ments even smaller grid siZes ranging betWeen 250 and 350 
grid or smaller may be preferred. 
[0019] One of the great advantages of the composition of 
this invention is that the life of plastic and rubber is signi? 
cantly extended. 
[0020] Products made using the method of this invention 
and the products of this invention may be tested several Ways 
using standardiZed tests used to test rubber and plastic prod 
ucts. First, the product of this invention has superior curing 
propertiesithat is the product Will cure as it is being made 
faster than either rubber or rubber With larger Zeolite addi 
tives; and second, the product of this invention has superior 
moisture retention properties. 
[0021] This invention can provide a composition that can 
easily absorb moisture into rubber, as the rubber incorporat 
ing dried and crushed Zeolite is no longer hydrophobic. This 
invention can be used for a very Wide variety of items includ 
ing, but not limited to, shoe inserts, bed pads, gasket materi 
als, computer mouse pads, seating cushions, tires, and the 
like. There is no limitation to the uses for this invention. 

[0022] It can be used for hoses, foam rubber can be made 
either open cell and close cell, rubber pipes, hospital pads, 
mattress pads, shoes, particularly shoes for sports, tennis, 
running, Walking jogging, it can be made With bi-directional 
composts, leather shoe liners, shoe soles, heels, shoe inserts 
for tennis shoes, hockey shoes, ski shoes and the like, for 
injected molded rubber parts, ?lled and non ?lled With rein 
forcement materials, rubber belts, fan belts, tires reinforced 
by Web material, and non reinforced, tires, industrial and 
automobile gaskets, valves, aircraft parts, and roof liners. It 
can be used in sporting goods including but not limited to 
tennis balls, baseballs, footballs, soccer, Wet suits, golf balls, 
gloves, protective pads, skis, bats, helmets, liners for sports 
equipment and the like. Further uses include rope, cooking 
utensils, storage tanks, pump propellers, air bladders, shocks 
absorbers and as clothing liners or as a component of the 
fabric incorporated into fabric. It can be formed by various 
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extruded rubber methods, or using compression molding. An 
additional possible use includes use of a membrane formed in 
accord With the invention as a cell membrane in hydrogen 
energy cells. For example, Zeolite added to naphaline has 
been found to improve the durability of such membranes. 
[0023] Some compositions of the invention exhibits good 
coef?cients of friction for gripping surfaces, Which may be 
useful When the compound is used in tires and shoe soles. 
[0024] The composition of this invention can be used to 
absorb moisture, While strengthening rubber and plastic, pre 
venting electrolysis, sloWing the aging process of the rubber 
and plastic articles, and reducing cycle time in manufacturing 
of plastic and rubber. Shoes, especially athletic shoes, usually 
have three components. The ?rst one is the shoe sock that 
surrounds the inner shoe, usually made of foam rubber of 
EVA plastic foam. The second one is the inner sole that is one 
the inside of the bottom next to the foot, and it is usually made 
of EVA Plastic and is foam. The outer sole is usually rubber. 
[0025] An inner shoe sock could also be used on leather 
shoes to prevent the leather from cracking and deteriorating 
as it ages. 

[0026] There are preliminary indications that some compo 
sition of this invention eliminate or reduces electrolysis. This 
effect is noticed in shoes using EVA plastic foam in the sock 
Where heat and moisture create an electrolysis process. 
[0027] This invention alloWs the absorption of other com 
ponents that may be undesirable as Well, such as, ammonia 
and urea (particularly, in the case of shoes), hydrogen sul?de, 
methane, and alcohols, particularly methanol, ethanol, and 
the like. 
[0028] Once Water and other substances have been 
absorbed into the rubber, the rubber Will lose its ability to 
absorb more moisture. HoWever, the material of this invention 
can be regenerated by heating it to betWeen about 50° C. and 
150° C. forbetWeen about 30 minutes and 5 hours. Indeed, for 
many applications, the rubber can be regenerated by placing 
it outside in the sunlight for betWeen about 30 minutes and 
eight hours. 
[0029] One example embodiment of products that can be 
made using this invention are shoe inserts. A shoe can be kept 
fresh by using components that contain at least some Zeolite. 
Such components include inserts, that is removable pads for 
the foot to rest on disposed Within the shoe, and linings, Which 
are not removable. The Zeolite absorbs odors and can then 
release these odors When the shoe insert is removed for airing 
out. Usually, just the act of removing the shoe from the foot 
Will provide at least some airing of the insert, even if it is not 
removed from the shoe. 
[0030] The insert may be made of rubber or synthetic rub 
ber, polyurethane, neoprene, and the like, and the Zeolite is 
added as to the rubber mixture formulation. BetWeen 1 Weight 
percent and 85 Weight percent of the formulation of the shoe 
insert Will be Zeolite. The balance of the mixture Will be a 
mixture of betWeen 25 Weight percent and 75 Weight percent 
rubber material and betWeen 75 Weight percent and 25 Weight 
percent of a stabiliZer. Preferred stabiliZers include calcium 
and other alkaline earth carbonates, sodium and other alkali 
metal carbonates and bicarbonates. Similarly, sulfates, sili 
cates, aluminate and the like can be used as the stabiliZer for 
the insert composition of the shoe. It should be realiZed that 
the exact composition of the stabiliZer is not critical to this 
invention, and any composition conventionally used for sta 
biliZation of rubber compositions can be bene?cially used in 
the invention. 
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[0031] The insert of the present invention can be made to ?t 
inside a shoe, for example, in an athletic shoe or in an ortho 
pedic shoe. Although, the insert Will generally be used inside 
and on the bottom surface of an enclosed shoe, open shoes 
such as sandals, and the like can bene?cially use the insert of 
the present invention. It should also be realiZed that the insert 
may be for the portion of the shoe betWeen the shoe and the 
foot. The present invention can be used for freshen shoes and 
feet or to provide a means of providing a hygienic environ 
ment for the advancement of foot care for such diseases as 
athletes foot, and similar ailments. 
[0032] It Will be appreciated that the insert of the present 
invention can be made as a single molded piece or a plurality 
of pieces bonded together to form a more cushioned insert or 
a form ?tting piece-indeed such form ?tting pieces can be 
custom molded to ?t a particular foot inside a particular shoe. 
It Will also be realiZed that the rubber shoe insert of this 
invention containing Zeolite can be used as a top layer to any 
other type of composition being used as a shoe insert. 

EXAMPLES 

[0033] The example shoWn herein are exemplary of the 
invention and are not intended to limit the scope of the 
appended claims in any manner. 

Example 1 

[0034] This example shoWs hoW to make a composition 
suitable for the insert of the present invention. 
[0035] 100 grams of naturally occurring chinoptilolite is 
ground to 300 mesh and then the ?ne particles are dried at 
100° C. for six hours before being added to a 100 grams of 
rubber in liquid state. The mixture is stirred for ?fteen min 
utes then approximately 50 grams of calcium carbonate is 
added to the mixture. 
[0036] The mixture is made into a long band, solidi?ed and 
the shoe inserts are cut from the cooled band. 
[0037] Similarly, other Zeolite that can be substituted 
include chabZite, eroinoite, mordenite, chinoptilolite, fauj as 
ite, philipsite, Zeolite A, Zeolite L, Zeolite Y, Zeolite X and 
ZSM-5. Similarly, other polymers that can be substituted 
include latexes made from isoprenes, polisoprenes, styrene 
butadienes, nitr‘ile rubbers, butyl rubbers, ethylene propylene 
terpolymers, silicone rubbers, neoprenes, polysul?des, poly 
acetyls, eperchlorides, fuloroelastomers, hypalons, haloge 
nated butyl, polyurethanes, and thermoplastic rubbers. The 
compositions can be hard or foamed. 
[0038] Similarly, other stabiliZers include sodium carbon 
ate, magnesium carbonate and potassium carbonate. 

Example 2 

[0039] The composition of claim one is cast in a mold the 
siZe and shape of the shoe sole. The material in the mold is 
ready for use Within ?fteen minutes of being placed in the 
mold. 

Example 3 

[0040] In an alternative to Example 2, the composition of 
claim 1 may be formed as a single sheet, and inserts the siZe 
and shape of shoe inserts cut from the sheet. 

Example 4 

[0041] Alternative compositions can be made by mixing 
ingredients. 
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[0042] Compound A, compound B, and compound C Were 
made by mixing the ingredients together While liquid and 
slowly cooling the composition formed. The compounds 
Were made. The amounts of ingredients are listed in TABLE 
1. The composition Was foamed to make an open cell foam 
rubber. The various compositions Were then tested. 
[0043] Similarly, non-foam rubbers and closed foam rub 
bers may be made using the formulations listed above. 
[0044] Similarly, latexes made from isoprenes, polyiso 
prenes, styrene butadienes, nitrile rubbers, butyl rubbers, eth 
ylene propylene terpolymers, silicone rubbers, neoprenes, 
polysul?des, poly acetyls, eperchlorides, ?uoroelastomers, 
hypalon, halogenated butyls, polyurethanes, and thermoplas 
tic rubbers synthetic rubbers, may be substituted for the rub 
ber, BUNA, of the formulations listed above. 
[0045] Similarly, accelerants, stabiliZers, retarders and the 
like may be added to the formulations listed above to achieve 
the desired results. 

TABLE 1 

ZEOLITE FORMULATIONS (amounts expressed as grams of ingredient) 

COMPOUND COMPOUND COMPOUND 
INGREDIENTS A B C 

BUNA EPT 6470 P 100.00 100.00 100.00 
ZINC OXIDE 5.00 5.00 5.00 
AFLUX 16 2.00 1.50 1.50 
TMTD .50 .50 .50 
MBT 1.50 1.50 1.50 
SULFUR 1.50 1.50 1.50 
DPTT .75 .75 .75 
DIETHYLENE 2.00 2.00 2.00 
GLYCOL 
MT BLACK 5.00 5.00 5.00 
GROUND 100.00 50.00 25.00 
LIMESTONE 
ZEOLITE (dried and 100.00 150.00 200.00 
ground to 300 mesh) 
PARAFFINIC OIL 100.00 100.00 100.00 

Example 5 

[0046] This example shoWs the properties of the Com 
pound A made in Example 4. 
[0047] CompoundA, With 100.00 grams of naturally occur 
ring and mined clinoptolite, a Zeolite, Which Was dried and 
crushed as noted, Was made and tested. The compound Was 
formed and cured in less than tWo thirds of the time it took for 
rubber compound to cure. The compound had good abrasion 
resistance, and shape recovery after stretching. 

Example 6 

[0048] This example shoWs the properties of the Com 
pound B made in Example 4. 
[0049] Compound B, With 150.00 grams of naturally occur 
ring and mined clinoptolite, Which Was dried and crushed as 
noted, Was made and tested. Although this compound Was 

Jan. 15, 2009 

better than rubber alone, the extra Zeolite gave a composition 
that had slightly less good abrasion resistance than the com 
position of Example 5, although it Was still Well Within the 
acceptable range. It also had slightly less good shape recov 
ery. 

Example 7 

[0050] This example shoWs the properties of the Com 
pound C made in Example 4. 
[0051] Compound C, With 200.00 grams of clinoptolite, 
failed both tests. 

Example 8 

[0052] This example shoWs the regeneration of the rubber 
of this invention that has absorbed Water. 
[0053] A sample ofrubber made as in example 5 is used as 
a shoe insert. After a day of use, the insert is taken from the 
shoe and set out in the sunlight for eight hours. The shoe insert 
is noW essentially moisture free, and can be used again. 

Example 9 

[0054] This example shoWs the properties of the compound 
A made in Example 4. 
[0055] CompoundA, With 100.00 grams of naturally occur 
ring and mined clinoptolite, a Zeolite, but Which Was not dried 
and Was crushed only to 200 mesh, Was made and tested. The 
compound Was formed but took slightly more time to cure 
than the rubber composition alone. The compound had poor 
abrasion resistance, and shape recovery after stretching. 
[0056] This invention has been described by a reference to 
speci?c embodiments and examples thereof. Various modi? 
cations, changes and alterations of this invention Will natu 
rally suggest themselves to those skilled in the art. It is 
intended that all such modi?cations, changes and alterations 
of the invention be encompassed by the appended claims. 
We claim: 
1. A composition comprising 
a material selected from the group consisting of a natural 

rubber, a synthetic rubber, and a plastic; and 
a Zeolite, Wherein the Zeolite has a particle siZe range 

betWeen 250 and 350 grid. 
2. A composition comprising 
a material selected from the group consisting of a natural 

rubber, a synthetic rubber, and a plastic; and 
a dried Zeolite. 
3. A method of making a composition comprising 
adding a Zeolite to a material selected from the group 

consisting of a natural rubber, a synthetic rubber, and a 
plastic, 

Wherein the material is in its liquid state, and further 
Wherein the Zeolite has a particle siZe range betWeen 250 
and 350 grid. 

4. The method of claim 3, Wherein the Zeolite is a dried 
Zeolite. 


