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Specification of the Patent of Invention for: "LIQUID BASE
PRODUCT, LIQUID FORMULATED PRODUCT, LIQUID FINAL
PRODUCT, BIODEGRADABLE SOLID PRODUCT AND
BIODEGRADABLE PRODUCT FABRICATION PROCESS".

[001] This invention refers to a semi-rigid and rigid biodegradable
product and its possible combinations, for packaging, thermal insulation,
civil construction and various other applications, and a process of
obtaining such product. More particularly, this invention refers to a
biodegradable product, and a fabrication process for such product,
which constitutes a sustainable alternative to products manufactured
with EPS (expanded polystyrene) and PU (fossil polyurethane), with the
product addressed by this invention being fully recyclable, nontoxic and
biodegradable.

[002] This invention refers to a liquid product called the BASE
MIXTURE, being a liquid formed from a mixture of one of the vegetable
oils, and/or blond glycerin, and/or animal fat ingredients with
nitrilotriethanol.

[003] This invention refers to a liquid product called the FORMULATED
MIXTURE, a liquid that forms from the mixture of one of the vegetable
oils, and/or blond glycerin, and/or animal fat and nitrilotriethanol
ingredients, mixed also with organic surfactants, the catalysts, reagents,
and/or water.

[004] This invention refers to a liquid product called the FINAL
MIXTURE, a liquid that forms from the mixture of one of the vegetable
oils, and/or blond glycerin, and/or animal fat ingredients and
nitrilotriethanol, mixed also with organic surfactants, the catalysts,
reagent s, water, and/or isocyanates.

Description of State of the Art

[005] Currently, for use in packaging, thermal insulation and civil

construction, the main products used are EPS (commonly known as
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expanded polystyrene or isopor) and PU (polyurethane foam). EPS is
widely used in the manufacture of packaging for household appliances,
due to its properties of low apparent density and low cost; it is also widely
used in civil construction and as thermal insulation. PU is commonly
used in vehicle seats, mattresses, pillows and thermal insulation.

[006] These products are not biodegradable and are thus harmful to the
environment when discarded. The increasing use of these products has
no feasible practical solution for the safe and non-polluting disposal
thereof, based on the knowledge available at the state of the art.

[007] In this Specification, the term "biodegradable product" must be
understood as being a product, part, article, accessory, utensil, device,
packaging, or artifact, among others, whose characteristics allow it to
degrade in nature. For a product to be considered biodegradable, a
commonly applied rule is that there must be a physical change in the
product moving towards decomposition within six months of product
disposal. As shown below, the product addressed by this invention
began to degrade during the first 15 (fifteen) days of exposure to the sun;
from ninety days onwards, it is already in clear biodegradation.

[008] Not biodegradable, EPS and PU are hard to recycle. In developed
countries, recycling these products reaches only 40% of discarded
materials. In Brazil and other less developed countries, the recycling of
these products reaches less than 10% of discarded materials.

[009] Furthermore, EPS is rated as a carcinogenic product that is found
in large quantities in oceans around the world. Fragments of EPS
discarded from household appliance packaging are found in small,
medium or large quantities in waterbodies where they improperly end
up, or are swept into them by rain runoff, whence they are then carried
into rivers and finally oceans.

[0010]These aquatic environments are adversely affected by steady

inflows of EPS. As these fragments collide with each other and other



WO 2023/137535 PCT/BR2023/050015

plastics floating in the oceans, EPS is broken down into millions of
fragments, building up into massive volumes over the years and forming
islands that are visible from the International Space Station.
[0011]These microplastics generated by EPS may absorb and
concentrate toxic chemical compounds such as pesticides and heavy
metals (such as mercury and lead), found mainly in rivers, lakes and
oceans, making it a potential contaminant, particularly if consumed by
aquatic wildlife. This makes its presence in marine environments
dangerous, as fish, turtles, whales, dolphins and other marine animals
confuse these microplastics with marine organisms and feed on them,
poisoning them and endangering entire food chains.

[0012]In view of the environmental and health problems caused by EPS
products, several major international retailers that purchase home
appliances from multinational manufacturers are already stating that
they will not accept products with EPS packaging from 2022 onwards.
Leroy Merlin, Walmart and others have already sent official written
notifications to household appliance manufacturers.

[0013]However, no solutions are known at the state of the art that could
replace EPS and PU products in terms of trade, application, practicality,
and possibilities of appropriate disposal. No products are known that
could replace the physical characteristics of EPS and PU while at the
same time allowing environmentally friendly disposal through natural
biodegradation.

Purposes of the Invention

[0014]In response to the problems described at the state of the art, this
invention strives to provide a nontoxic, recyclable and biodegradable
product for packaging, thermal insulation, civil construction and other
purposes, as a sustainable alternative to EPS and PU. Due to its
technical characteristics, the product addressed by this invention may

also be used as a substitute for cardboard, products or packaging made
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of cellulose fiber. Furthermore, this invention is intended to provide a
product that may be used as fertilizer on fertile soil after disposal.
[0015]Another goal of this invention is to provide a product with
mechanical strength characteristics superior to EPS and PU, together
with low density, designed to fully replace both EPS and PU in the
manufacture of packaging and thermal insulation.

[0016]Yet another purpose of this invention is to enable the use of
natural components from renewable sources that do not compete
directly with the food chain, such as "frying oil", which is the mixture of
vegetable oils and animal fats collected from restaurants, snack bars,
condominiums, and others, resulting in the reuse of products that would
otherwise be discarded, thus avoiding contamination of wellsprings by
discarded cooking oil.

[0017]Additionally, this invention is intended to avoid harming animals
when ingested, in complete contrast to EPS and fossil PU, which do
not break down in the digestive systems of animals when ingested,
poisoning and killing off species.

[0018]Another purpose of this invention is to reduce carbon emissions
into the atmosphere, using components from renewable sources to
replace products and their applications that use oil-based sources as a
basis for their fabrication.

[0019]Another purpose of this invention is to provide liquid or paste
products for the fabrication of biodegradable products, thus simplifying
and enhancing production chain efficiency.

Brief Description of the Invention

[0020]This invention refers to a liquid base product that comprises a first
base mixture component mixed with a second base mixture component
wherein: the first base mixture component is selected from at least one
from the group of: vegetable oil, blond glycerin, and/or animal fat; and

the second base mixture component is selected from at least one from
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the group of: nitrilotriethanol, amines, glycols, polyglycols,
pentaerythritol, trimethyl propane, and/or organic acids. The second
base mixture component may be nitrilotriethanol comprising 70% to
100% purity. Nitrilotriethanol purity is defined by the presence of
impurities, whereby an impurity is at least one from the group of: water,
nitrilodiethanol, and/or nitrilomonoethanol. Optionally, the hydroxyl value
of the first base mixture component is between 0.1 and 163, and the
hydroxyl value of the liquid product is in the range between 200 and 300.
The amount of the second base mixture component is defined by the
desired hydroxyl value for the liquid product, based on the hydroxyl value
of the first base mixture component. The liquid base product may
comprise between 63% and 90% of the first base mixture component
and between 10% and 37% of the second base mixture component. The
liquid base product may comprise between 100 g and 600 g of the
second base mixture component for every 1000 g of the first base
mixture component.

[0021]This invention also refers to a liquid formulated product that
comprises the liquid base product mixed with an expansion agent and at
least one from the group of. organic surfactants, the catalysts, and/or
reagents. The expansion agent is selected from at least one from the
group of. water, iso-pentane, cyclo-pentane, and/or hydrogenated
chlorofluorocarbon.

[0022] The catalyst is selected from at least one from the group of:
dibutyltin dilaurate, dibutyl cobalt dilaurate, cobalt octoate, diazabicyclo-
octane, and/or dimethylcyclohexylamine. The organic surfactant is
selected from at least one from the group of: silicone, and/or water-
soluble silicone. The reagent is selected from at least one from the group
of. diethylene glycol, monoethylene glycol, propylene glycol, and/or
nitrilotriethanol.

[0023] The liquid formulated product may comprise between 47.88%
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and 74.7% of the first base mixture component, between 9.1% and
33.21% of the second base mixture component, between 2.5% and 4.6%
of silicone, between 0.01% and 0.15 % of diazabicyclo-octane, between
0.01% and 0.076% of dibutyltin dilaurate, between 1.7% and 1.9% of
diethylene glycol, and between 10% and 15% of water.

[0024]This invention also refers to a liquid final product that comprises
the liquid formulated product mixed with an isocyanate. The isocyanate
may be MDI, wherein the isocyanate comprises a nitrogen-carbon-
oxygen NCO, varying between 10% and 35%. The liquid final product
may comprise between 33.33% and 55.55% of the liquid formulated
product and between 44.44% and 66.66% of the isocyanate.
[0025]This invention also refers to a process for manufacturing a
biodegradable product that comprises: generating a base product,
wherein generating the base product comprises stirring a first base
mixture component with a second base mixture component, wherein the
first base mixture component is selected from at least one from the group
of. vegetable oil, blond glycerin, and/or animal fat, and the second base
mixture component is selected from at least one from the group of:
nitrilotriethanol, amines, glycols, polyglycols, pentaerythritol, trimethyl
propane, and/or organic acids; and generating a formulated product,
wherein generating the formulated product comprises: stirring the base
product with organic surfactants, the catalysts, and/or reagents, and
gradually introducing an expansion agent during the stirring period of the
base product with organic surfactants, the catalysts, and/or reagents.
The expansion agent is selected from at least one from the group of:
water, isopentane, cyclopentane, and/or hydrogenated
chlorofluorocarbon. The step of generating the base product heats the
first base mixture component to a temperature between 50°C and 70°C
before stirring with the second base mixture component, wherein the

stirring occurs for a period ranging between 60 minutes and 120 minutes.
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The step of generating the formulated product, which is handled through
a stirring time whose duration ranges between 60 minutes and 120
minutes. The process may encompass a step of generating a liquid final
product, wherein the step of generating a liquid final product comprises
stirring the formulated product with an isocyanate, wherein the
isocyanate may be MDI that comprises a nitrogen-carbon-oxygen NCO,
varying between 10% to 35%. The process may encompass shaping the
liquid final product through exothermic reaction, and/or polymerization,
in order to obtain a solid final product.

[0026]This invention also refers to a biodegradable solid product that
comprises the solid-state polymerized liquid final product.

Brief Description of the Drawings

[0027]This invention will then be described in greater detail, based on an
example of embodiment shown in the drawings. The Figures show:
[0028]Figure 1 —a schematic diagram of one embodiment of the process
of obtaining the biodegradable product addressed by this invention;
[0029]Figure 2 — a graph depicting an example of one embodiment of
the biodegradable product addressed by this invention; and
[0030]Figure 3 — a graph depicting an example of one embodiment of
the biodegradable product addressed by this invention.

Detailed Description of the Drawings

[0031] Figure 1 illustrates a schematic diagram of the fabrication process
of the biodegradable product through one embodiment of this invention.
According to the embodiment shown in Figure 1, the process is divided
into three phases: Phase 1, where a step of generating a base mixture
is performed; Phase 2, where a step of generating a formulated mixture
is carried out; and Phase 3, where a step of generating a final mixture is
performed.

[0032] The step generating the final mixture occurs in the injector, which

handles the dosage of the formulated mixture with the isocyanate, MDI,
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as a mass mixture, and injects the final mixture to perform a step of
generating a solid final product, which is a biodegradable product, in one
of the two alternatives: semi-rigid foam or rigid foam.

[0033]The "base mixture" term will also be used for the base product or
liquid base product, and may be understood as a product resulting from
Phase 1. The base product may be used, and/or marketed individually
to subsequently generate the formulated mixture or may be used for
other suitable purposes not previously identified in this document.
[0034]The "formulated mixture" term will also be used for the formulated
product or the liquid formulated product and may be understood as a
product resulting from Phase 2. The formulated product may be used,
and/or marketed individually in order to subsequently generate the final
mixture or mixture or may be used for other suitable purposes not
previously identified in this document.

[0035]The "final mixture" term will also be used for the final product or
the liquid final product and may be understood as a product resulting
from Phase 3.

[0036]The "generate" term must be understood in the context of this
invention as conceptualizing, producing or obtaining something. It
should thus be construed widely and not limited to a narrow
understanding of its meaning.

[0037]The "phase" term should be understood similarly to the "step"
term, used in the context of this invention as a step that may comprise
one or more steps or sub-steps.

[0038]The base mixture or base product is a liquid product resulting from
the mixture comprised of two products for the production of the liquid
base. This base mixture is formed by the mixture of vegetable oil, and/or
blond glycerin, and/or animal fat (first base mixture component), with
nitrilotriethanol (second base mixture component). Alternatively to

nitrilotriethanol, other amines, glycols or polyglycols may be used, as
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well as organic acids, provided that they comply with the hydroxyl value
mentioned below. It is important to highlight that the nitrilotriethanol may
have a range of 70% to 100% purity, and may contain impurities such as
water, nitrilodiethanol or nitrilomonoethanol. In an embodiment, possible
preferred substitutes for nitrilotriethanol are pentaerythritol and trimethyl
propane, being examples of polyglycols that perform the same function
in the formulation.

[0039]For forming the base mixture that may constitute the rigid or semi-
rigid biodegradable solid product, described in this invention, it is
necessary to reach a hydroxyl value between 200 and 300, preferably
between 210 and 250 and more preferably between 215 and 230. In a
preferred embodiment, the hydroxyl value is preferably 215, 216, 217,
218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229 or 230, or
any interval between the indicated values.

[0040]The hydroxyl value mentioned in the preceding paragraph is a
determining factor for obtaining the characteristics of the biodegradable
solid final product. All vegetable oils, and/or blond glycerin, and/or animal
fats have different hydroxyl values, ranging from approximately 0.1 to
163. Regardless of the hydroxyl content of the vegetable oil, and/or
blond glycerin, and/or animal fat, the nitrilotriethanol or its substitutes
should be added until the mixture reaches the hydroxyl value within the
parameters already mentioned, or more preferably between 215 and
230.

[0041] Nitrilotriethanol has the function of balancing and raising the
hydroxyl value. Thus, the higher its proportion in the base mixture, the
higher the hydroxyl value of the resulting base mixture. Similarly, the
lower the hydroxyl value of the basic component, namely vegetable oil,
and/or blond glycerin, and/or animal fat, the more nitrilotriethanol should
be added to bring the hydroxyl value up to the desired parameter.

[0042]Consequently, the mixture of nitrilotriethanol with vegetable oils,
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and/or blond glycerin, and/or animal fats provides a technical effect of
lengthening the molecular chain of the oils, or extending the length of the
hydroxyl molecular chain whereby the desired indexes are reached,
such as between 215 and 230. This extension ensures the
biodegradability of the material/product addressed by this invention.
[0043]The formulated mixture or formulated product is a liquid product
resulting from the embodiment of the liquid base mixture described
above with the water, organic surfactant, catalyst, and reagent
components for the formation of the liquid formulated product that will
form the solid product, when mixed with an isocyanate catalyst, as
already mentioned above, being one of the possible products resulting
from this invention.

[0044]In an embodiment, the biodegradable final product comprises the
following raw materials: vegetable oil, and/or blond glycerin, and/or
animal fat; nitrilotriethanol, and/or pentaerythritol, and/or trimethyl
propane; water; an organic surfactant, and/or a catalyst, and/or a
reagent; and isocyanate.

[0045]In an embodiment, the biodegradable final product comprises:
between 15.80% and 41.49% of vegetable oil, and/or blond glycerin,
and/or animal fat; between 2.53% and 17.05% of nitrilotriethanol;
between 3.33% and 8.33% of water; between 0.833% and 2.55% of
organic surfactants, and/or between 0.009% and 0.1333% of catalysts,
and/or between 1.066% and 2.45% of reagents; and 44.44% to 66.66%
of isocyanate.

[0046]In an embodiment, the amount of vegetable oil, and/or blond
glycerin, and/or animal fat is preferably 15.80%, 16%, 17%, 18%, 19%,
20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%,
32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%, 41% or 41.49%, or
any interval between the indicated values.

[0047] In an embodiment, the amount of nitrilotriethanol is preferably



WO 2023/137535 PCT/BR2023/050015
11

2.53%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,
16%, 17% or 17.05%, or any interval between the indicated values.
[0048]In an embodiment, the amount of isocyanate is preferably 44.44%,
45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%,
57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66% or 66.66%, or
any interval between the indicated values.

[0049]A liquid mixture reaction polymerizes a liquid final mixture of the
product through an exothermic reaction, forming two types of solids:
semi-rigid foam for use in packaging or as thermal insulation, for
example; and rigid foam for use in civil construction, for example.
Product degradation occurs in up to six months, with product density
between 10 kg/m? and 900 kg/m?3.

[0050]The possible scope of ranges below the biodegradable final
product depends on the BASE MIXTURE to be produced, which
depends on the type of oil used and the amine used, always compliant
with the hydroxyl value rule described above.

[0051]The range scope for an embodiment of final product formulations
is presented below.

[0052] RANGE SCOPE FOR FINAL PRODUCT FORMULATIONS:
[0053]The range scope presented below is possible, depending on the
FINAL MIXTURE to be produced and the desired hardness and
mechanical strength.

[0054]FINAL MIXTURE WITH MDI:

[0055]FORMULATED MIXTURE - 33.33% to 55.55%; and

[0056]MDI - 44.44% to 66.66%.

[0057]0One embodiment of the formulated mixture encompassed in the
final mixture is described below. The following range scope is possible,
depending on the FORMULATED MIXTURE to be produced.
[0058]FORMULATED MIXTURE for rigid and semi-rigid:

[0059]Base mixture - 76% to 83%; and
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[0060]Dibutyltin dilaurate — 0.006% to 0.125%; and
[0061]Nitrilotriethanol - 0.5% to 1.4%; and

[0062]Diaza - 0.003% to 0.00833%; and

[0063]Diethylene glycol - 0.566% to 1.05%; and

[0064]Silicone - 0.83% to 2.55%; and

[0065]Water — 3.33% to 8.33%.

[0066]An embodiment of the base mixture included in the formulated
mixture is presented below. The following range scope is possible,
depending on the BASE MIXTURE for the rigid and semi-rigid product
to be produced:

[0067]0Qils - 63% to 90%; and

[0068]Nitrilotriethanol - 10% to 37%.

[0069]In an embodiment, the amount of formulated mixture in the final
mixture is preferably 33.33%,34%, 35%, 36%, 37%, 38%, 39%, 40%,
41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%,
53%, 54%, 55% or 55.55%, or any interval between the indicated values.
[0070]In an embodiment, the amount of base mixture in the formulated
mixture is preferably 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, or
any interval between the indicated values.

[0071]The higher the amount of isocyanate, MDI, in the final mixture, the
greater the rigidity of the biodegradable solid product. Thus, a less rigid
biodegradable solid product requires a smaller proportion of isocyanate
in the final mixture.

[0072]As shown in Figure 1, in Phase 1 of the diagram the base mixture
components that give rise to the base mixture are received in one or
more TO1, TO2, TO3, TO4, TO5 storage tanks. In this case, the step of
receiving the base mixture components is performed in the TO01, TO2,
TO3, TO4, TOS storage tanks. The base mixture components may be
supplied through a CT1 tanker truck by means of a B-1 pump, for

example.
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[0073]Among the base mixture components, at least one component is
comprised of at least one type of oil, and/or blond glycerin, and/or animal
fat. The vegetable oils used in this embodiment comprise any one of the
above-mentioned oils, in a non-exhaustive manner: frying oil, cooking
oil, cotton oil, palm oil, soybean oil, corn oil, canola oil, sunflower oil,
rapeseed oil or castor oil, with all these mentioned oils being
unprocessed raw oils used in their natural state. Furthermore, it is
possible to use a mixture of different vegetable oils and animal fat for the
formulation of the base mixture components. Alternatively, a mixture of
vegetable oils and blond glycerin may be used as the base mixture
components.

[0074]Any of the oils mentioned above, in a mixture with nitrilotriethanol,
or a substitute as described, for the formation of the base mixture, must
reach the above-mentioned hydroxyl values as required for this
invention. Examples of the amount of oils are presented below.
[0075]Frying oil and cooking oil may be used, being oils that have run
through a recycling process. These oils may contain approximately 30%
of animal fat which is exuded by various types of meats when frying.
[0076]Additionally or alternatively to the above-mentioned oils,
unprocessed beef, pork or poultry fats may be used, in their natural state.
Animal fat may be used in the process addressed by this invention in
ways similar to the use of vegetable oils, or in addition to vegetable oils,
enhancing the desired quantity of this component. The technical effects
obtained through the use of vegetable oils and/or animal fat is the same,
whether mixed or individually.

[0077]In this embodiment, , there is no need to use esterification
processes for the base mixture components that employ potassium
hydroxide or sulfuric acid, usually washing with diluted caustic soda that
is discharged into the environment after use, drying through heat

exchanges with steam, additives containing heavy metals, or chemical
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homogenization processes. There is also no need to extract glycerin
from the oils or animal fats.

[0078]Alternatively, use of the above-mentioned vegetable oils or animal
fats may be replaced by blond glycerin, which contains hydroxyls, and
for its ability to reach the desired hydroxyl values after the addition of
nitrilotriethanol.

[0079]As they do not run through the degumming, refining, washing,
deodorization and bleaching processes, the above-mentioned base
mixture components are rated as toxic for human consumption and thus
do not compete directly in the market as products intended for human
consumption.

[0080]Among the base mixture components, in addition to vegetable oll,
and/or blond glycerin, and/or animal fat, another component consists of
nitrilotriethanol. Nitrilotriethanol is an organic chemical compound
presenting in a viscous liquid state that is fully soluble in water and
miscible with most oxygenated organic solvents. It is used to interact
with organic surfactants and balance the stoichiometry of the vegetable
oil base mixture component, and/or blond glycerin, and/or animal fat,
increasing the hydroxyl value (OH) to reach the desired parameter.
[0081]Thus, the Phase 1 storage tanks TO1, TO2, TO3, TO4, and TO5 are
the storage tanks for oil, and/or blond glycerin, and/or fat for TO1, T02,
TO3, and TO04, while TOS5 is the storage tank for nitrilotriethanol or its
substitutes as already listed.

[0082]In this embodiment, vegetable oils, and/or blond glycerin, and/or
animal fat are transferred from the oil and/or fat storage tanks TO1, TO2,
TO3, TO4 to an RA1 reactor. These components are transferred to the
reactor through pipes, such as pipes suitable for the type of material to
be transferred. Other forms of transfer may also be used without altering
the effect obtained. Thus, a step is performed of introducing vegetable

oils, and/or blond glycerin, and/or animal fat into the RA1 reactor.
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[0083]The RA1 reactor is a recipient or tank that comprises an internal
region, at least one inlet and at least one outlet. The RA1 reactor is
basically a recipient designed to produce the base mixture, with chemical
reactions, mass transfers, and/or heat transfers inside it. The
components flow in through at least one inlet and flow out through at
least one outlet after the reaction. Furthermore, the RA1 reactor allows
its contents to be heated by means of a coil using thermal oil, externally
and without coming into contact with its contents. The RA1 reactor may
be considered as the first recipient in the process addressed by this
invention.

[0084]The RA1 reactor comprises a mechanical stirrer configured to be
driven by an MA1 motor. The mechanical stirrer is configured to stir the
base mixture in the RA1 reactor through the MA1 motor drive. The MA1
motor, which may be of different types, such as an electric MA1 motor,
has a frequency changer that varies the rotation, according to the
vegetable oils, and/or blond glycerin, and/or animal fat used.
Consequently, when driven the MA1 motor is switched on, it moves the
mechanical stirred, which in turn stirs up the components in the reactor.
The more viscous the vegetable oil or animal fat, the higher the MA1
motor speed should be.

[0085]The RA1 reactor also comprises an AOT heater that heats the
base mixture in the RA1 reactor. The AOT heater may be any type of
equipment able to heat the mixture in the RA1 reactor. An example of an
AOT heater used is a magnetic field electric AOT HEATER that uses
thermal oil in a closed circuit, with the thermal oil pumped through the
heater that raises the temperature of the thermal oil up to between 90°C
and 100°C. At this temperature, the thermal oil runs through the inner
part of the coiled pipe that surrounds the entire cylindrical body of the
RA1 reactor, transferring heat to the base mixture in the reactor and

returning the thermal oil to the AOT heater for the next cycle.
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[0086]The RA1 reactor is installed on a scale with CCD load cells. The
CCD scale allows the components to be dosed as they are introduced
into the RA1 reactor. Consequently, a step is performed that doses the
vegetable oils, and/or blond glycerin, and/or animal fat fed into the RA1
reactor through a CCD scale.

[0087]The step is thus performed of introducing vegetable oils, and/or
blond glycerin, and/or animal fat into the RA1 reactor from the oil or fat
storage tanks TO1, T02, TO3, TO4 through the pipes, and the step of
dosing the amount of vegetable oils, and/or blond glycerin, and/or animal
fat is handled through the CCD scale. In the illustrated embodiment, the
step of dosing the amount of vegetable oils, and/or blond glycerin, and/or
animal fat occurs during the step of introducing vegetable oils, and/or
blond glycerin, and/or animal fat into the RA1 reactor through the CCD
scale. Alternatively, dosage may occur before transferring the vegetable
oils, and/or blond glycerin, and/or animal fat into the RA1 reactor, using
dosing equipment in the oil or fat tanks TO1, TO2, TO3, TO4, or between
the oil or fat tanks TO1, TO2, TO3, TO4 and the RA1 reactor.

[0088]The amount of vegetable oil, and/or blond glycerin, and/or animal
fat dosed and introduced into the base mixture in the RA1 reactor is
between 15.80% and 41.49% of the liquid final mixture . In a practical
example, if the amount of the final mixture to be injected or applied is
100 grams, quantities between 1580 grams and 41.49 grams of
vegetable oils, and/or blond glycerin, and/or animal fat will be used.
[0089] After the steps of introducing and dosing vegetable oils, and/or
blond glycerin, and/or animal fat into the RA1 reactor, the heater is
activated and heats up the components in the RA1 reactor. The step of
heating the vegetable oils, and/or blond glycerin, and/or animal fat is thus
performed in the RA1 reactor. Inside the RA1 reactor, these components
are heated by the AOT heater until they reach a mixture temperature.

The mixture temperature is a temperature between 50°C and 70°C, or
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preferably a temperature of 60°C.

[0090]After the components in the RA1 reactor reach the mixture
temperature, nitrilotriethanol or its above-mentioned possible substitutes
is dosed and introduced into the RA1 reactor. The dosage and transfer
of nitrilotriethanol, which is drawn from the TO5 nitrilotriethanol storage
tank to the RA1 reactor is similar to that already described for vegetable
oils, and/or blond glycerin, and/or fat. After the step of heating the
vegetable oils, and/or blond glycerin, and/or animal fat in the RA1 reactor
to the mixture temperature, the steps are then performed of dosing the
nitrilotriethanol and introducing the nitrilotriethanol into the RA1 reactor.
[0091]During the step of generating the base mixture, the vegetable oil,
and/or blond glycerin, and/or animal fat should be heated, after the
addition of nitrilotriethanol, until the mixture is homogenized, whereby
the mixture temperature is temperature between 90°C and 100°C. If the
nitrilotriethanol substitute has a melting point above 100°C, this
temperature must be increased to exceed the melting point of the chosen
substitute component. If the melting point of the selected substitute for
the nitrilotriethanol component has a melting point above the flash point
of the oil, the glycerin, or the fat, an antioxidant component should be
injected into this reaction, such as nitrogen, for example.

[0092]The amount of nitrilotriethanol dosed and introduced into the RA1
reactor for the base mixture is between 2.53% and 17.05% of the liquid
final mixture. In a practical example, if the amount of the final mixture to
be injected or applied is 100 grams, quantities between 2.53 grams and
17.05 grams of nitrilotriethanol will be used.

[0093]With the selected base mixture components duly introduced into
the RA1 reactor in their respective quantities, the step of stirring the base
mixture components is performed. This step is carried out by the
movement of the mechanical stirrer, driven by the MA1 motor. The step

of stirring the base mixture components in the RA1 reactor has the
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duration of a first stirring time. The first stirring time is comprised of a
period between 60 minutes and 120 minutes.

[0094]If the temperature and stirring of the components in the RA1
reactor generates any gas emissions, the RA1 reactor is configured to
liquefy such gas emissions, in other words, to perform the step of
liquefying gases emitted by the mixture during the stirring step. To do so,
the RA1 reactor includes a CGV gas condenser. The CGV gas
condenser is the element of the RA1 reactor that liquefies any gases
resulting from the temperature and stirring of the base mixture in the RA1
reactor. Thus, the process addressed by this invention mitigates heat
loss and prevents gases from escaping into the environment.
[0095]The CGV gas condenser comprises honeycomb piping, a fan and
an electric motor. To perform the step of liquefying gas emissions, the
emitted gases run through the honeycomb piping, which is cooled by the
fan powered by the electric motor. The cooling generated by the fan
causes the gas emissions to condense, returning to the RA1 reactor in
a liquid state.

[0096]At the end of the steps of introducing, dosing and heating the
vegetable oils, and/or blond glycerin, and/or animal fat, introducing and
dosing the nitrilotriethanol or its substitutes as listed above, and stirring
the base mixture components in the RA1 reactor, the base mixture is
obtained.

[0097]After the base mixture is obtained, the step of removing the base
mixture from the RA1 reactor is performed. The base mixture is removed
from the RA1 reactor through a pipe removing the base mixture by
means of a B2 pump. The B2 pump is an item of equipment in the system
shown in the diagram of this embodiment, which is configured to remove
the base mixture of the RA1 reactor and is not limited to any specific type
of pump.

[0098]Before moving on to Phase 2, the step of cooling the base mixture
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occurs in this embodiment. Any cooling system may be used, running on
water, thermal oil, or any other heat exchange system. For cooling the
base mixture, the schematic diagram of the system shown in Figure 1
comprises an RFA air cooler. The RFA air cooler is any cooler that uses
air to exchange heat between two media. In this case, the RFA air cooler
is a cooler that can cool the base mixture. Consequently, the B2 pump
removes the base mixture from the RA1 reactor and sends base mixture
to the RFA air cooler.

[0099]The RFA air cooler comprises honeycomb piping, a fan and an
electric motor. The RFA air cooler uses ambient air for heat exchanges.
To perform the step of cooling the base mixture in the RFA air cooler,
the base mixture runs through the honeycomb piping, which is cooled by
exchanging heat with the ambient air through the fan powered by the
electric motor.

[00100]The step of cooling the base mixture occurs until the base
mixture reaches a cooling temperature. The cooling temperature is a
temperature that is between approximately 20°C and 40°C, meaning
room temperature. This process is carried out to ensure that other
components in the formulated mixture do not evaporate when added.
Upon reaching the cooling temperature, all the obtained base mixture is
sent to Phase 2 of this process, for the production of the formulated
mixture.

[00101]As may be noted in Figure 1, the second phase in the diagram
of this embodiment, which will produce the formulated mixture,
comprises the T06, TO7, TO8, T09, T10, T11, and T12 storage tanks.
The Phase 2 storage tanks are designed to store the formulated mixture
components.

[00102]The formulated mixture components include at least one from the
group of: the organic surfactants, the catalysts, and/or the reagents.

[00103]In an embodiment, the formulated mixture comprises a catalyst
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selected from at least one of: dibutyltin dilaurate, dibutyl cobalt dilaurate,
cobalt octoate, diazabicyclo-octane, and/or dimethylcyclo-hexylamine.
[00104]In an embodiment, the formulated mixture comprises an organic
surfactant selected from at least one of: silicone and/or water soluble
silicone.

[00105]In an embodiment, the formulated mixture comprises a reagent
selected from at least one of: diethylene glycol, monoethylene glycol,
propylene glycol, and/or nitrilotriethanol.

[00106]Such components are the main possible substitutes for the
formulation of the base mixture and the formulated mixture, but may be
replaced in this invention by the above-mentioned components.
[00107]In this embodiment, each T06, TO7, TO8, T09, T10, T11, and T12
storage tank stores at least one organic surfactant, such as: a TO6
dibutyltin dilaurate tank, a TO7 diazabicyclo-octane tank, a TOS8
diethylene glycol tank, and a TO9 silicone or water-soluble silicone tank.
[00108]The reactive and organic surfactants used in Phase 2 basically
facilitate and improve the efficiency of the reaction of the base mixture
with the formulated mixture components. The dibutyltin dilaurate speeds
up the reaction. The reactive and organic surfactants are formulated
mixture components that react massively by increasing the volume and
rigidity of the solid final product when mixed with the isocyanate. The
diazabicyclo-octane is an activator that speeds up the reaction. It starts
the process and also completes the reaction with the stabilization of the
formula. The diethylene glycol helps the reaction between the oil and the
silicone. The silicone lattices the cell openings.

[00109]Water is also included among the formulated mixture
components, The water used as a formulated mixture component is
stored in the T10 water storage tank.

[00110]The water component is an expansion agent and must be

introduced gradually into the formulated mixture throughout the stirring
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period. Gradually introducing water during the base mixture stirring
period with organic surfactants, catalysts, and/or reagents means adding
multiple doses or percentages of this component to the mixture,
continuously or not, over the period of time when stirring takes place.
[00111]Alternatively, other expansion agents may be used in liquid or
gaseous form, in which case, no water will be added to the formulation.
As a non-exhaustive example of various expansion agents other than
water, isopentane, cyclopentane or hydrogenated chlorofluorocarbon
may be used.

[00112]Optionally, the illustrated embodiment flowchart system
comprises a T11 dye storage tank. The T11 dye tank comprises at least
one type of dye. The dye in the T11 dye storage tank adds color to the
formulated mixture and consequently to the final mixture and the final
product. The dyes used in this invention are vegetable dyes or water-
based dyes.

[00113] Optionally, the illustrated embodiment flowchart system also
comprises a T12 flame retardant and smoke suppressant storage tank.
This optional component is necessary for specific cases of the
application and use of biodegradable products, whereby if fire breaks out
at a place where the biodegradable product is also present already in its
solid state, as either a flame suppressant and retardant, and also a
smoke suppressant, which is sometimes more lethal than the fire itself.
[00114]In this way, the T06, TO7, T08, T09, T10, T11, and T12 storage
tanks in Phase 2 are the T06, TO7, TO8, T09, storage tanks holding
organic surfactants, catalysts, and reagents, the T10 water storage tank,
the T11 dye and/or flame retardant storage tank, and the T12 smoke
suppressant storage tank.

[00115]In this embodiment, the TO6, TO7, TO8, T09, T10, T11, and T12
storage tanks are designed to send the formulated mixture components

to an MX1 mixer. The formulated mixture components are sent to the
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MX1 mixer through pipes, such as pipes suitable for the type of material
to be transferred. Other forms of transfer may also be used without
altering the effect obtained.

[00116]The MX1 mixer is a recipient or tank that comprises an internal
region, at least one inlet and at least one outlet. The MX1 mixer is
basically a recipient designed to mix or stir the components introduced
into its interior. Components enter the MX1 mixer through at least one
inlet, and leave the MX1 mixer through at least one outlet after the stirring
is completed. The MX1 mixer may be considered as a second recipient
of the process addressed by this invention.

[00117]The MX1 mixer comprises a mechanical stirrer designed to be
driven by an MA2 motor. The mechanical stirrer is designed to stir the
mixture introduced into the MX1 mixer after switching on the MA2 motor.
The MA2 motor, which may be of different types, such as an electric
motor, has a frequency variance control for changing the rotation
depending on the components introduced into the MX1 mixer.
Consequently, when the MA2 motor is switched on, it moves the
mechanical stirrer, which in turn stirs the components in the MX1 mixer.
[00118]The MX1 mixer is installed on a scale with CCD load cells. The
CCD scale allows the components to be dosed as they are introduced
into the MX1 mixer.

[00119]Consequently, Phase 2 of the process begins with the step of
transporting the base mixture from Phase 1 to the MX1 mixer, and a step
of weighing the amount of components of the formulated mixture on the
CCD scale and introducing them into the MX1 mixer.

[00120]Next comes a step of transporting the organic surfactants, the
catalysts, and the reagents from the TO6, TO7, TO8, and TO9 storage
tanks, with water from the T10 storage tank, dye from the T11 tank, if the
biodegradable product is to be colored, and the flame retardant and

smoke suppressant from the T12 tank, should this option be selected,
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with a step of weighing the amount of organic surfactants, catalysts,
reagents, water, dye, flame retardant and smoke suppressant on the
CCD scale of the MX1 mixer.

[00121]The amount of water weighed and introduced into the MX1 mixer
corresponds to between 3.33% to 8.33% of the quantity of the liquid final
mixture. In a practical example, this means that if the amount of the final
mixture to be injected or applied is 100 grams, between 3.33 grams and
8.33 grams of water will be used.

[00122]The amount of organic surfactants dosed and introduced into the
MX1 mixer corresponds to between 0.83% and 2.55% of the liquid final
mixture. In a practical example, this means that if the amount of final
mixture to be injected or applied is 100 grams, quantities between 0.83
grams and 2.55 grams of organic surfactants will be used.

[00123]The amount of catalysts dosed and introduced into the MX1
mixer corresponds to between 0.009% and 0.1333% of the liquid final
mixture . In a practical example, this means that if the amount of final
mixture to be injected or applied is 100 grams, quantities between 0.009
grams and 0.1333 grams of organic surfactants will be used.
[00124]The amount of reagents dosed and introduced into the MX1
mixer corresponds to between 1.066% to 2.45% of the liquid final mixture
. In a practical example, this means that if the amount of the final mixture
to be injected or applied is 100 grams, quantities between 1,066 grams
and 2.45 grams of organic surfactants will be used.

[00125]With all the selected components (base mixture and formulated
mixture components) introduced into the MX1 mixer in their respective
quantities (other than the expansion agent), the step of stirring these
components begins, gradually introducing the expansion agent. This
step is carried out by the movement of the mechanical stirrer of the MX1
mixer, powered by the MA2 motor. The step of stirring the components

introduced into the MX1 mixer has the duration of a second stirring time.
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The second stirring time is comprised of a time range between 60
minutes and 120 minutes. During this time, the expansion agent is
gradually introduced until reaching the desired final quantity. For
example, the total amount of water to be added to the formulated mixture
is divided by the total stirring time of the second stirring time.

[00126]At the end of the steps of introducing and weighing the base
mixture in the MX1 mixer, introducing and weighing the formulated
mixture components in the MX1 mixer and stirring the components
introduced into the MX1 mixer for the second stirring time period with the
gradual introduction of the expansion agent, the formulated mixture is
obtained.

[00127]After the formulated mixture is obtained, the step of removing the
formulated mixture from the MX1 mixer is performed. The formulated
mixture is removed from the MX1 mixer through a mixture removal pipe
using a B3 pump. The B3 pump is an item of equipment in the system
diagram of this embodiment designed to remove the formulated mixture
from the MX1 mixer and is not limited to any specific type of pump.
[00128]In this embodiment, the formulated mixture removed from the
MX1 mixer moves on to Phase 3. In Phase 3, the step of storing the
formulated mixture in the T13 formulated mixture storage tank occurs.
[00129]In addition to the T13 formulated mixture storage tank, Figure 1
shows a T14 methylene diphenyl di-isocyanate, MDI storage tank. MDI
is a polymeric, organic, methylene diphenyl di-isocyanate. For example,
the MDI may be transferred to the T14 storage tank from a CT2 tanker
truck by a B-4 pump.

[00130]Thus, the Phase 3 T13, T14 storage tanks are: the T13
formulated mixture storage tank and the T14 MDI storage tank.

[00131] The MDI is a polymeric, organic, methylene diphenyl di-
isocyanate that comprises an NCO nitrogen-carbon-oxygen varying
between 10% and 35%. The effect of MDI on the product is a reagent
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effect. The MDI is a reactive component that, when mixed with the
formulated mixture, produces an exothermic reaction, massively
increasing the volume of the final mixture, which will fill a mold and
polymerize into a solid foam, which is the solid final product. Although
MDI is mentioned, other isocyanates may be used in this invention.
[00132]As an alternative to the use of MDI as a reagent, and provided
that they do not alter the characteristic properties of the final product,
such as toxicity and biodegradability, various types of isocyanates may
be used as reagents, aliphatic isocyanate, modified isocyanate, blocked
isocyanate, and toluene di-isocyanate (TDI) as examples. It is also
possible to use a mixture of different isocyanates as a reagent in a
manner similar to those listed above. When the formulated mixture is
expanded with aliphatic isocyanate, there is no oxidation, so there is no
color change, even when exposed to the sun or weathering.

[00133]In this embodiment, the T13 and T14 storage tanks are designed
to send the formulated mixture and MDI to an applicator (equipment not
illustrated). Sending the formulated mixture and the MDI to the
application equipment, more specifically, to the work tanks of the
application equipment, is carried out through pipes, such as pipes
suitable for [the-application-equipment-is-carried-out-through-pipes,such
as-pipes-suitable-for] the type of material to be transferred. Other forms
of transfer may also be used without altering the effect obtained.
[00134]In this embodiment, the application equipment comprises two
work tanks, with at least one inlet and one outlet. The application
equipment is basically a recipient designed to handle mixing the MDI
with the formulated mixture at a defined temperature. In this
embodiment, the application equipment is also the equipment used in
this invention to apply the formulated mixture and the MDI to the mold or
the desired application site. Examples of application equipment used in

this embodiment include carousel-type application equipment, and low
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and high pressure injectors. The application equipment may be
considered as a third recipient of in the process addressed by this
invention. When the purpose is the fabrication of packaging, the third
recipient may be, for example, an injector that massively heats the
mixture and injects the final mixture into molds with specific shapes,
where polymerization occurs; when the purpose is thermal insulation,
the third recipient may be, for example, the space between walls; and
when the purpose is civil construction, the third recipient may be, for
example, large molds without specific formats, whereby the solid product
may be cut into specific application parts.

[00135]The quantity of formulated mixture introduced into one of the
work tanks may be equivalent to between 33.33% and 55.55% of the
quantity of the liquid final mixture, and the amount of MDI introduced into
the other work tank may be equivalent to between 44.44% and 66.66%
of the liquid final mixture.

[00136]With the formulated mixture and the MDI duly stored in the work
tanks in their respective quantities, the injector that will produce the final
mixture will be filled. The injector automatically performs a step of dosing
the amount of formulated mixture and MDI, removing the exact amount
for the mixture from the work tanks. With the dosing step complete, the
injector moves on to the heating and third stirring steps that will produce
the final mixture. The third stirring time comprises a time range between
7 seconds and 10 seconds, depending on the ambient temperature. For
temperatures above 22°C, the mixing time will be 7 seconds; for room
temperatures below 21°C, the mixing time will be 10 seconds. The lower
the external ambient temperature, the longer the stirring time of the final
mixture.

[00137]The step of heating the final mixture takes place during the
stirring process. This is composed of the MDI with the formulated mixture

in the work tanks at an injection temperature. The injection temperature



WO 2023/137535 PCT/BR2023/050015
27

is a temperature between 30°C and 50°C.

[00138]This results in the liquid final mixture, which may be applied to
produce biodegradable solid products, which are semi-rigid foam or rigid
foam.

[00139]After massively heating and stirring the final mixture, composed
of the MDI and the formulated mixture at the application temperature, a
step is performed of applying the liquid final mixture to generate the final
product, which is obtained in a solid state. This step may also be
understood as a step of generating the solid final product by shaping the
final mixture through exothermic reaction and polymerization.
[00140]Shaping the liquid final mixture to generate the solid final product
may be carried out, for example, by injection under low or high pressure
in molds for the fabrication of packaging or similar items, between the
walls of buildings as thermal insulation, and in molds specifically
designed for use in civil construction.

[00141]In the application phase, depending on the type of application,
the optional step is performed of waiting for a solidification time after the
application of the final mixture. The solidification time is from 5 minutes
to 20 minutes. As the polymerization of the liquid state to the solid state,
solidification must respect this time variation for handling, depending on
the complexity of the part to be produced, as parts with very slim profiles
may break if polymerization is not complete when handled. After the
solidification time, the final product will be polymerized, becoming solid.
[00142]In brief, the main steps or phases of the process of obtaining the
biodegradable product addressed by this invention comprise: generating
a base mixture, wherein generating the base mixture comprises stirring
at least one vegetable oil, and/or blond glycerin, and/or animal fat with
nitrilotriethanol or its described substitutes; generating a formulated
mixture, wherein generating the formulated mixture comprises stirring

the base mixture with organic surfactants, catalysts, reagents and water;
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generating a final mixture, wherein generating the final mixture
comprises stirring the formulated mixture with methylene diphenyl di-
isocyanate MDI or its described substitutes; and generating a solid final
product by means of dosing, massive mixture heating and injection,
obtaining the shape of the final mixture through the polymerization
process.

[00143]The liquid components mixed into the final mixture are applied
and shaped to generate the solid final product. In other words, the final
product comprises a solid state that is obtained from the liquid final
mixture comprised of the components described above.

[00144]The physical and chemical composition of the biodegradable
solid final product is defined by the exothermic reaction, as a
consequence of the final mixture corresponding to the selected
proportion of the formulated mixture, depending on the desired
characteristic and MDI, with subsequent polymerization.

[00145]The final product comprises a density between 10 kg/m? and 900
kg/m3, with the possibility of obtaining the final product in several distinct
ranges of densities and formulations.

[00146]Different examples of embodiments of this invention are
presented below. In a non-exhaustive manner, the examples show the
nuances of formulas able to attain the desired hydroxyl value for this
invention with the aforementioned oils:

[00147]Examples of formulations with different types of oils by
weight, for making these rigid and semi-rigid biodegradable

products.
Castor oil
Raw material Rigid Semi-rigid
. oil 1000 g 1000 g
Base mixture
nitrilotriethanol | 112 g 1129
Formulated mixture diazabicyclo- 249 249
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octane
nitrilotriethanol | 20 g 25¢
Diethylene 25¢ 30 g~
glycol
dibutyl dilaurate | 1 g 0.79
Silicone 60g 659
Water 200 g 300
*monoethylene glycol
Soybean oil
Raw material Rigid Semi-rigid
Base mixture ol 10009 10009
nitrilotriethanol | 450 g 450 g
diazabicyclo- 249 0.01¢
octane
nitrilotriethanol | 20 g 309
Formulated mixture Diethylene 259 209
glycol
dibutyl dilaurate | 1 g 19
Silicone 6049 3049
Water 200 ¢ 120 g
Sunflower Oil
Raw material Rigid Semi-rigid
Base mixture ol 10009 1090
nitrilotriethanol | 500 g 500 ¢
diazabicyclo- 29 0.01g¢g
Formulated mixture octane
nitrilotriethanol | 20 g 309
Diethylene 25¢ 20¢
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glycol
dibutyl dilaurate | 1 g 19
Silicone 609 309
Water 200 g 120 g
Corn Qil
Raw material Rigid Semi-rigid
oil 1000 g 1000 g
Base mixture
nitrilotriethanol | 380 g 38049
diazabicyclo- 249 0.01¢g
octane
nitrilotriethanol | 20 g 309
Diethylene 25¢ 2049
Formulated mixture
glycol
dibutyl dilaurate | 1 g 19
Silicone 60g 309
Water 200 ¢ 120 g
Canola Oil
Raw material Rigid Semi-rigid
. oil 1000 g 1000 g
Base mixture ——
nitrilotriethanol | 400 g 400 g
diazabicyclo- 29 0.01g¢g
octane
nitrilotriethanol | 20 g 309
, Diethylene 25¢ 209
Formulated mixture glycol
dibutyl dilaurate | 1 g 19
Silicone 60 g 30g
Water 200 ¢ 120 g

Cotton Oil
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Raw material Rigid Semi-rigid
oil 1000 g 1000 g
Base mixture
nitrilotriethanol | 570 g 570 ¢
diazabicyclo- 249 0.01¢g
octane
nitrilotriethanol | 20 g 309
Diethylene 25¢ 209
Formulated mixture
glycol
dibutyl dilaurate | 1 g 19
Silicone 60 g 30¢
Water 200 g 120 g
Paim Qil
Raw material Rigid Semi-rigid
oil 1000 g 1000 g
Base mixture
nitrilotriethanol | 600 g 600 g
diazabicyclo- 249 0.01g
octane
nitrilotriethanol | 20 g 3049
Diethylene 25¢ 209
Formulated mixture
glycol
dibutyl dilaurate | 1 g 19
Silicone 60g 309
Water 200 g 120 g

[00148]The example shown in Figure 1 may be used to identify the

product addressed by the invention, using various oils.

[00149]Having analyzed the curve results for the infrared spectroscopy

assay of the liquid biodegradable product for samples using different oils

(soybean, castor, canola, sunflower, corn, palm and cotton) the
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versatility of the formulation is initially noted, meaning that it is possible
to use any vegetable oil to obtain the formulated mixture. In chemical
terms, the obtained spectra lead to the conclusion that the tested
samples are polyester polyol, with "a" bands corresponding to the
hydroxyl group (-OH) and "c" bands, which are carbonyls (C=0).
Together, these two characteristics indicate that the sample is different
from a polyester polyol of petrochemical origin, thus confirming that the
formulation is fully plant-based.

[00150]In Figure 2, the spectroscopy assay example, the biodegradable
liquid product, exemplified by the formulated mixture reacts with the
isocyanate to form the biodegradable solid product. The biodegradable
solid product obtained from the various formulated oils (soybean, castor,
canola, sunflower, corn, palm and cotton), was run through a Fourier
transform infrared spectroscopy (FTIR) assay, leading to the following
conclusions: reduction of the letter "c¢" -OH band, indicating the
consumption of part of the water in the formula used as an expansion
agent. Formation of the characteristic letter "b" of the urethane group
band, which is the main indicator that the sample is a polyurethane foam.
[00151]Observing the graphs together leads to the conclusion that it was
possible to form a vegetable polyurethane foam from the biodegradable
liquid product addressed by this invention without adding products
derived from petroleum.

[00152]In order to obtain each mentioned density and mechanical
strength (semi-rigid or rigid), the quantities of components used are
altered.

[00153]The biodegradable final product addressed by this invention
comprises the characteristic of physically decomposing in certain
situations. This is because the decomposition of the product during its
use may not be desired. For example, the decomposition of a final

product applied inside a wall for acoustic and thermal insulation is not
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desirable. Thus, the biodegradable product addressed by this invention
decomposes only under a decomposition condition. The decomposition
condition occurs when the biodegradable product is exposed to
microorganisms and fat-degrading biological agents, which are found in
the ground and in garbage dumps.

[00154]Consequently, the biodegradable product addressed by this
invention is endowed with a great advantage over other products at the
state of the art, as it decomposes rapidly when discarded in the
environment in the decomposition condition. In the decomposition
condition, the biodegradable product addressed by this invention begins
to break down within up to 15 (fifteen) days.

[00155]The biodegradable solid product was submitted to degradation
tests in anaerobic and aerobic environments, as well as a fish toxicity
test. In the anaerobic biodigestion assay, the biodegradable solid
product was placed in a reactor, together with nutrients and inoculum
(bacterial colony), and the release of biogas was continuously
monitored. The result was a rising biogas release curve (mainly methane
and CQO2), indicating the non-toxicity of the foam in this environment.
[00156]To evaluate aerobic degradation, microalgae were used in a
controlled medium, with this algae vulnerable to toxic agents, thus
serving as an indicator for the toxicity of the biodegradable solid product.
The outcome was positive for non-toxicity, as algae exposed to an
environment with the biodegradable solid product had the same life cycle
as the control samples.

[00157]As a supplement to this study, the biodegradable solid product
was used as a fish food supplement for 84 days. Once again, the non-
toxicity of the biodegradable solid product was noted, because there
were no fish deaths and no detection of pathologies during the test group
inspection.

[00158]Regarding the findings of the degradation study, superior
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degradation of the biodegradable solid product was observed in an
aerobic environment, where it was already quite degraded after 35 days.
[00159]Thus, the biodegradable product addressed by this invention
presents excellent degradability when compared to EPS and fossil PU,
as well as with other state of the art products and compared to
expectations for biodegradable products.

[00160] Furthermore, it should be noted that for all values and all ranges
of values of any characteristic defined above there may be a variation of
up to 5% more or less. This means that any of the values or ranges may
vary within any range up to 5%, for example, 1%, 2%, 3%, 4%, 5% or
any decimal value high or lower than the values or ranges of the defined
values. In a variation situation, there will naturally be formulation
compensation in order to maintain the total value obtained.
[00161]Having described examples of embodiments, it should be
understood that the scope of this invention encompasses other possible
variations, being limited only by the content of the claims appended

hereto, including possible equivalents.
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CLAIMS

1. Liquid base product, characterized in that it comprises a
first base mixture component mixed with a second base mixture
component, wherein

the first base mixture component is selected from at least one
from the group of: vegetable oil, blond glycerin, and/or animal fat; and

the second base mixture component is selected from at least
one from the group of: nitrilotriethanol, amines, glycols, polyglycols,
pentaerythritol, trimethyl propane, and/or organic acids.

2. Liquid base product, according to Claim 1, characterized
in that the second base mixture component is selected from at least one
from the group of: nitrilotriethanol, pentaerythritol, and/or trimethyl
propane.

3. Liquid base product, according to Claim 1, characterized
in that the second base mixture component is nitrilotriethanol with 70%
to 100% purity.

4. Liquid base product, according to Claim 3, characterized
in that the nitrilotriethanol purity is defined by the presence of impurities,
wherein an impurity is at least one from the group of: water,
nitrilodiethanol, and/or nitrilomonoethanol.

5. Liquid base product, according to any one of Claims 1 to
4, characterized in that the hydroxyl value of the first base mixture
component is in the range between 0.1 and 163, and the hydroxyl value
of the liquid product is between 200 and 300.

6. Liquid base product, according to any one of Claims 1 to
5, characterized in that the amount of the second base mixture
component is defined by the desired hydroxyl value for the liquid product,
based on the hydroxyl value of the first base mixture component.

7. Liquid base product, according to any one of Claims 1 to

6, characterized in that it comprises between 63% and 90% of the first
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base mixture component, and between 10% and 37% of the second
base mixture component.

8. Liquid base product, according to any one of Claims 1 to
7, characterized in that it comprises from 100 g to 600 g of the second
base mixture component for every 1000 g of the first base mixture
component.

9. Liquid formulated product, characterized in that it
comprises the liquid base product as defined in any one of Claims 1 to
7, mixed with an expansion agent and at least one from the group of
organic surfactants, the catalysts, and/or reagents.

10. Liquid formulated product, according to Claim 9,
characterized in that the expansion agent is selected from at least one
from the group of water, isopentane, cyclopentane, and/or hydrogenated
chlorofluorocarbon.

11. Liquid formulated product, according to Claims 9 or 10,
characterized in that the organic surfactant is selected from at least one
from the group of: silicone, and/or water soluble silicone.

12. Liquid formulated product, according to any one of Claims
9 to 11, characterized in that the catalyst is selected from at least one
from the group of: dibutyltin dilaurate, dibutyl cobalt dilaurate, cobalt
octoate, diazabicyclo-octane, and/or dimethylcyclol hexylamine.

13. Liquid formulated product, according to any one of Claims
9 to 12, characterized in that the reagent is selected from at least one
from the group of: diethylene glycol, monoethylene glycol, propylene
glycol, and/or nitrilotriethanol.

14. Liquid formulated product, according to any one of Claims
9 to 13, characterized in that the liquid formulated product comprises
between 47.88% and 74.7% of the first base mixture component,
between 9.1% and 33.21% of the second base mixture component,

between 2.5% and 4.6% of silicone, between 0.01% and 0.15% of
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diazabicyclo-octane, between 0.01% and 0.076% of dibutyltin dilaurate,
between 1.7% and 1.9% of diethylene glycol, and between 10% and
15% of water.

15. Liquid final product, characterized in that it comprises a
liquid formulated product, as defined in any one of Claims 9 to 14, mixed
with an isocyanate.

16. Liquid final product, according to Claim 15, characterized
in that the isocyanate is MDI, wherein the isocyanate comprises a
nitrogen-carbon-oxygen NCO, varying between 10% to 35%.

17. Liquid final product, according to Claim 16, characterized
in that the isocyanate is selected from at least one from the group of:
aliphatic isocyanate, modified isocyanate, blocked isocyanate and/or
toluene di-isocyanate TDI.

18. Liquid final product, according to any one of Claims 15 to
17, characterized in that liquid final product comprises between 33.33%
and 55.55% of liquid formulated product and between 44.44% and
66.66% of isocyanate.

19. Liquid final product, according to Claim 15, characterized
in that the liquid formulated product in the liquid final product comprises
between 76% and 83% of the liquid base product, between 0.006% and
0.125% of dibutyltin dilaurate, between 0.5% and 1.4% of
Nitrilotriethanol, between 0.003% and 0.00833% of diazabicyclo-octane,
between 0.566% and 1.05% of methylene glycol, between 0.83% and
2.55% of silicone, and between 3.33% and 8.33 % of water.

20. Liquid final product, characterized in that it comprises
between 15.80% and 41.49% of vegetable oil, and/or blond glycerin,
and/or animal fat, between 2.53% and 17.05% of nitrilotriethanol,
between 3.33% and 8.33% of water, between 0.833% and 2.55% of
organic surfactants, between 0.009% and 0.133% of catalysts, between
1.066% and 2.45% of reagents, and between 44.44% to 66.66% of
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isocyanate.

21. Biodegradable solid product, characterized in that it
comprises the liquid final product, as defined in any one of Claims 15 to
20, polymerized in a solid state.

22. Fabrication process of a biodegradable product,
characterized in that it comprises:

generating a base product, wherein generating the base
product comprises stirring a first base mixture component with a second
base mixture component, wherein the first base mixture component is
selected from at least one from the group of. vegetable oil, blond
glycerin, and/or animal fat, and the second base mixture component is
selected from at least one from the group of: nitrilotriethanol, amines,
glycols, polyglycols, pentaerythritol, trimethyl propane, and/or organic
acids; and

generating a formulated product, wherein generating the
formulated product comprises:

stirring the base product with at least one from the group
of. organic surfactants, catalysts, and/or reagents, and

gradually introducing an expansion agent during the
stirring period of the base product with organic surfactants, catalysts,
and/or reagents.

23. Fabrication process, according to Claim 22, characterized
in that the expansion agent is selected from at least one from the group
of. water, isopentane, cyclopentane, and/or hydrogenated
chlorofluorocarbon.

24. Fabrication process, according to Claims 22 or 23,
characterized in that the step of generating the base product, the first
base mixture component is heated to a temperature between 50°C and
70°C, before being stirred with the second base mixture component,

wherein the stirring occurs for a period ranging between 60 minutes and
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120 minutes.

25. Fabrication process, according to any one of Claims 22
to 24, characterized in that it comprises the step of generating the
formulated product, which is handled through a stirring time whose
duration ranges between 60 minutes and 120 minutes.

26. Fabrication process, according to any one of Claims 22
to 25, characterized in that it also comprises a step of generating a liquid
final product, wherein the step of generating a liquid final product
comprises stirring the formulated product with an isocyanate, wherein
the isocyanate is MDI that comprises a nitrogen-carbon-oxygen NCO,
varying between 10% and 35%.

27. Fabrication process, according to any one of Claims 22
to 26, characterized in that it also comprises the shaping of the liquid
final product through exothermic reaction, and/or polymerization in order

to obtain a solid final product.



