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HUMIDIFIED RUBBER POWDER OBTAINED BY RECYCLING OF SCRAP

MATERIALS

ABSTRACT

HUMIDIFIED RUBBER POWDER OBTAINED BY RECYCLING OF SCRA?P
MATERIALS of the type usable as raw material for the manufacture of several prod-
ucts applicable to such industries as building, automobile accessories, shoes. etc. .
replacing products such as wood, zinc sheet, fiber cement, plastic and any other rigid or
semirigid material, as it contains from 66% to 77% of recycled material obtained by
the grinding of 100% of discarded tires, and ground according to a mesh between 18
and 30 microns; from 15% to 22% of recycled plastic material, ground according to a
mesh between 18 and 30 microns; and from 8% to 12% of a solution of acid with tolu-
ene or M.LK. (methyl isobutyl ketone); said acid may be lactic, phosphoric or formic

acid, its percentage in said solution being between 12% and 50%, while the percent-

ages of toluene or M.1.K. are between 50% and 88%.
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DESCRIPTIVE REPORT

This invention refers to a HUMIDIFIED RUBBER POWDER OBTAINED
BY RECYCLING OI' SCRAP MATERIALS of the type usable as raw malerial for

the manufacture ol several products applicable to such industries as building, auto-
mobile accessories, shoes, elc.

So far, recycling of discarded tires has constituted a serious problem worldwide,
since, in principle, one of the main uses of such tires is (o relocate them in the auto-
mobile market with the salety problems which that means.

As noted in an article of the newspaper Ambito I“inanciero of November 28,
1995, page 10, columns 4 through 6, ... no efficient method to degrade used rubber
has been discovered yet. Fxperiments are being made to use it as fuel for boilers.

As an example of the difficulties that the developed countries have as regards thé dis-
posal of this kind of wasle ... Some enfreprencurs found the solution and the gold-
mine at the same time: the exportation to developing nations of used tires “In the last
few years thousands of containers of scrap goods have come to Argenfina: in ad-
dition to endangering the life of automobile drivers they constitute a menace to the
local industry of tires and to job opportunities™ .7

As observed in the first part of this article, no elTicient method has been ob-
tained so far for the degradation of rubber; we could also add that the same happens
with plastic, for which reason an ecologically optimal way is to reuse these malerials so
that they do not turn into waste. The main goal of this invention refers precisely (o the

creation of a new raw material with sufficient versatility so as to be base malerial for

several industrial applications.
There exist in the market methods ol reuse of tires, which employ at most 20%
of the used tire, to which virgin rubber is added and the result is a product used for the

manufacture of, for example, solid tires for tricycles or bicycles, carpeting [or auto-
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mobiles, elc., with a reduced cost with respect to a product made entirely with virgin
rubber.

Said procedures such as the one described in the foregoing paragraph fully
rejecl the use ol labric and/or metal residues (existing in tires) which are burnt or
thrown away.

In order to expand on even more the description of the field of apphication of
used tires, we can cite the book Gestion Integral de Residuos Solidos (Integral {reat-
ment of solid restdues) which on pages 856 through 859, paragraph 5. 13, makes di-
recl relerence to the handling of used tires 1n the United Stales “... Every year in the
United States approximately 281 million tires are replaced. Il 1s estimated that 237
mtllion are discarded. Ten million are reused and 33 million are recapped or retrod-
den. T'rom 2 to 3 billion tires have remained swored i1 piles, and some miilions more

have been dumped illegally. Approximately 14 per cent of the discarded tires are used

for [uel; it 1s estimated that 5 per cenl 1s used for chipboard, rubber powder and mis-

cellancous uses and 4 per cent 1s exported ...”.

The foregoing and the figures detailed above being taken into account, the large

quantity of existing base material is clearly appreciated, and furthermore, as observed

there are no specifications for the recycling ol used

in the same book.. “... Generally,

tires because many of the applications are new and are nol developed completely. The

e w— afiiy——

spectfications for reusable tires vary according (o the recappers, retreaders and remanu-
faclurers of tires.

On the basis of all the foregoing, the HUMIDIFIED RUBBER POWDER
OBTAINED BY RECYCLING OF SCRAP MATERIALS, which is ranked 1na
preferential position with respect (o the recycling ol used tires, since it 1S a new raw
material capable of replacing with complete success in the manufacture of numberless
items, wood, sheel zinc, liber cement, plastic and any other rigid or semirtgid material,
allowing the use of 100 per cent of the material that comes from the used tire (rubber,

fabric, etc.). The manulacturing cost of said raw material 1s equivalent to approxi-
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mately 50% as contrasted with that of such substitutes which may be used in the manu-
facture of similar products (polyethylene, rubber, PVC, elc.).

In order to understand even more the characteristics of said HUMIDIFIED
RUBBER POWDER OBTAINED BY RECYCLING OF SCRAP MATERIALS
we detail below the different stages of the process of manufacture of the powder which
is the object of this invention, which are as follows:

a) Tires are washed and dried by forced hot air or by normal ventilation.

b) With a special mill tires are cut up into small pieces which will be then
ground.

c) With special mills, the rubber is ground until achieving the microns
needed, and is selected with sieves whose mesh ranges from 18 to 30 microns, the rest
is ground again until obtaining the necessary microns; it should be mentioned
that in this process 100% of the scrap lires (rubber and fabric) is used. I tires with
steel meshes are used. and if the disposal of the metal residues thereol is desired, the
ground rubber undergoes a cleaning process through electromagnets which will remove
the steel residues from the ground matter.

d) After this process, the recovered plastics, which are previously selected, are
added. and they are washed and ground with adequate mills and sifted until the meshes
are equivalent to those of tires.

e) Next comes the mixing stage in which rubber is put into conventional mixers
which may be of the following type: paddle, disk (dispersing), drum, or others, then
the plastic, and a solution composed of an acid (e.g. lactic acid, phosphoric acid or
formic acid) and toluene or M.1.K. (imethyl isobutyl ketone) are added in appropriate
proportions until achieving a {inal homogeneous producl which has an appearance of
humidified powder, which is then ready for ils use or packaging In containers suttlable
for that purpose.

It is pointed out that in accordance with environmental conditions both as re-

pards humidity and temperature, and in order (o maintain an oblained product with
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conslanl characteristics, the acid - toluene or M.1.LK. solution is to be regulated within a

range of acid variation between 12 and 50%.

For the purpose of specifying even more the quantitative structure of the raw

material in question, we will define it by reference percentage limits, as follows:

Discarded tires 77% - 66%
Recovered and ground plastics 15% - 22%
Acid with Toluene or M.1.K.

solutton 8% - 12%

Said solution betng composed,
according to the following
percenlages, of:
10 Acid 12 - 50%
Toluene or M.1.K. 50 - 88%

Once said raw material is obtained, several products may be manufac-

tured, according to two of the main varieties which may be obtained (rigid or semi-
rigid), for example:

Rigid solid Building (bricks, tiles, etc.)
Pallets
Telephone poles or electricity pylons
Boxes (cases) for accumulators (storage batleries)
20 for automobiles

3y exirusion Pipes for sewers
Downspouts

By injeclion Soles for shoes
Gutters

Sheets
(it replaces pressboard, zinc, fiber cement)

Roof tiles

By pressing Iloor tiles

D
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Moreover, the product oblained may be stuck with generic vinyl or synthetic
glues, neoprene, cyanoacrylales or contact cement. 1t may also be painted for appro-

priate finishing.

As complementary information, we can adduce that n certain applications
it is likely that the metal of the discarded tires should be removed (if they are tires with
steel mesh), since if the product to be obtained is of semirigid nature, if bending oc-
curs there exists the possibility of a tear on the wall, furthermore, if it 1s oxidized 1t
may come off and this may resull in an area of less resistance on the wall of the prod-

uct.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY

OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1 A humidified rubber powder composition obtained by recycling

scrap materials and adapted for use as raw material for manufacturing products said

composition containing ;

from 66% to 77% of particles of ground tires having a size of between 18 and 30

MICrons:

from 15% to 22% of particles of ground plastic material, having a mesh size of between

18 and 30 microns: and

from 8% to 12% of a solution of acid with toluene or methyl isobutyl ketone, said acid
being selected from lactic acid , phosphoric acid, and formic acid, wherein the
percentage of said acid in said solution by volume is between 12% and 50%, and the

nercentages of toluene or methyl isobuty! ketone by volume is between 50% and 88%.

2. A method for producing a humidified rubber powder composition adapted for use
as raw material for manufacturing products by recycling scarp tires and plastic

material comprising the steps of ;

washing and drying the tries;

cutting said tires into small pieces;
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grinding said small pieces of tires to obtain tire particles;

selecting at least some of said tire particles in a size range of between 18 to 30

MICrons:

mixing said tire particles with particles of plastics of between 18 and 30 microns; and

mixing said rubber particles and said plastic particles and a solution composed of acid

and toluene or methyl isobutyl ketone whereby to produce said composition.

3. A method for producing a humidified rubber powder composition according to
claim 2, wherein said tires have steel mesh and said method includes the step

of removing the steel mesh from the tire particles with electromagnets.
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