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ABSORBER COMPOSITION FOR ETHYLENE CONTROL

DESCRIPTION

OBJECT OF THE INVENTION

The ©present i1nvention refers to a new absorber
composition provided for the control of ethylene gas in fruit
and vegetable ripening applications and, more generally, in
the control of volatile organic compounds of the type from the
general class of organic components which can oxidize into
inoffensive products.

The object of the invention is to obtain a composition
capable of being kept active for a significantly longer period
of time, practically twice as long, than with conventional

absorber compositions.

BACKGROUND OF THE INVENTION

The effects of ethylene gas in the ripening and eventual
decomposition of fruits and vegetables are known and
abundantly documented.

The use of potassium permanganate as an oxidizing agent
has been known for many years, and in this aspect it is worth
mentioning US Patent 552,142, granted in 1895, that is, over
more than 100 years ago, which foresaw using a mixture between
calcium chloride and potassium permanganate as an odor
absorber means.

US Patent 3,049,399 discloses a composition and method
for deodorizing the air, in which potassium permanganate is
also used, but in this case by impregnating an absorbent
inorganic actived water adsorbing substrate.

A more recent patent with a more general current use is
US Patent 5,278,112, which also maintains the use of potassium
permanganate, but in this case impregnating, in other words
using as a substrate, zeolites.

Currently, the overwhelming majority  of ethylene control
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agents internationally manufactured and sold, are based on
this US Patent, that is to say that they use zeolites as a
substrate, which are impregnated with potassium permanganate
and other additives, where applicable.

The practical results of this solution, that is to say
the absorber efficacy of this type of compositions, can be
cited at approximately 15 days of exposure, after which time

the composition becomes ineffective.

DESCRIPTION OF THE INVENTION

By means of the use of a new substrate, the absorber
composition proposed by the invention, also starting with the
use of potassium permanganate, significantly lengthens the
efficacy or useful life in the control of odors, specifically
remaining active for at least 30 days.

More specifically, the invention consists of using
diatomite as a substrate in replacement of the classic
zeolites.

Specifically, it has been foreseen that diatomites
participate in the composition at a ratio comprised between 80
and 90%, while the rest is potassium permanganate.

The optimal results of the invention are due to the high
porosity of diatomite. .

This porosity makes them capable of absorbing up to 100%
of water (based on dry weight) and yet not have free water on
the surface, which permits applying a larger amount of
potassium permanganate in the solution and, accordingly,
obtaining better activity.

According to another one of the features of the
invention, it has been foreseen that calcium chloride be added
to said two basic raw materials, diatomite and potassium
permanéanate, at a ratio comprised between 1 and 15%, at the

expense of a reduction in the same amount of diatomites.

PRACTICAL EMBODIMENT OF THE INVENTION
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Diatomite is a sedimentary siliceous rock mainly
composed of diatom bone remains of diatoms, which in turn
consist of a microscopic, unicellular aquatic plant related to
algae. Specifically, each diatom consists of a small membrane
and internal structure surrounded by a shell or sample of
concentrated opaline silica from nearby waters. Analysis shows
a latticework structure which is porous and chemically inert.
This unusual structure has a low density, high absorption
capacity, large surface area and low thermal conductivity.

Diatomite deposits are the result of the accumulation of
diatoms in large shallow basins with a sufficient contribution
of soluble silica.

A dry mixture of a diatomite substrate and potassium
permanganate is carried out until obtaining a uniform product,
the desired amount of water is added while blending the
mixture.

Permanganate must be in solution to be effective, it
having been experimentally proven that dry permanganate is
ineffective in the reduction of ethylene concentrations.

An improvement in the composition is obtained by means
of the optional addition of calcium chloride or another
deliquescent salt, which has the effect of increasing water
retention of the material. This is useful in low humidity
applications where the drying of the material could cause an
activity reduction.

The following tests have been carried out with these raw

materials:

The standard test was placing one ripe avocado in a one gallon
sealed plastic container, with a standard amount of ethylene
control agent. A sample was taken by using an ethylene
sampling tube to aspirate a known volume through the tube. The
color change of the tube indicates the ethylene concentration.
To simulate realistic conditions, and to prevent the buildup

of CO, gas, which could inhibit ethylene production, the
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Containers were opened after each sampling and thoroughly
vented. Sampling frequency was one sample per container per 24
hours. Several different samples of control agents were
compared using equivalent amounts of diatomite and zeolite
based materials.
EXAMPLE 1.-
COMPOSITION CONTAINING 12% POTASSIUM PERMANGANATE (KMnO,) DRY
BASE.

12 grams of potassium permanganate, 88 grams of 6-8
meshwork diatomites and 70 grams of water were used.

This material was tested and compared to the material
based on classic zeolites, resulting in a useful life in the
range of 30 days or more, in other words, more than twice as

long as that obtained with said zeolites.

EXAMPLE 2.-
PRODUCT CONTAINING 20% POTASSIUM PERMANGANATE (DRY BASE).

In this case, 20 grams of potassium permanganate, 80
grams of 6-8 meshwork diatomites and 70 grams of water were
used.

This material is dry, it shows no free moist surface.

The - practical results were equivalent to those of the

previous case.

EXAMPLE 3.-
PRODUCT CONTAINING 5% CALCIUM CHLORIDE AND 20% POTASSIUM
PERMANGANATE (DRY BASE).

20 grams of potassium permanganate, 5% calcium chloride,
75% diatomite and 70 grams of water were used.

The results were similar to those in Example 1, noting
an increase in the water <retention capacity of the
composition.

Lastly, it is necessary to indicate that it has been
shown that placing the absorber composition inside of a Tyvek®

bag does not reduce efficacy.
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CLAIMS

1.- An absorber composition for odor control which,
especially designed for the control of ethylene gas in fruit
and vegetable ripening. Comprised of a diatomite and potassium

permanganate mixture.

2.- An absorber composition for ethylene control
according to claim 1, comprising diatomites at a ratio
comprised between 80 and 90%, whereas the potassium

permanganate is comprised between 1 and 50%.

3. An absorber composition for ethylene control
according to claim 1, comprising diatomites, potassium
permanganate and a deliquescent material which calcium

chloride is one.

4.- An absorber composition for ethylene control
according to «claim 3, compris;ng diatomites at a ratio
comprised between 75 and 90%, potassium permanganate at a
ratio comprised between 1 and 50%, and deliquescent material

like calcium chloride at a ratio comprised between 1 and 15%.

5.- Any absorber composition for ethylene control using
a deliquescent mineral like calcium chloride to attract water
back to the absorbent to increase its efficiency or extend its

useful life.
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