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DESCRIPTION

[0001] This application claims priority to U.S. Patent Application No. 15/681,792, filed August
21, 2017, which is a continuation-in-part application of U.S. Application No. 15/438,909, filed
February 22, 2017, which issue as U.S. Patent No. 9,738,567 on August 22, 2017.

FIELD OF THE INVENTION

[0002] The following description relates to fertilizers, more specifically, the disclosure herein
relates to method for producing soluble fertilizers for use in stimulating health and growth of
plants.

BACKGROUND

[0003] Fertilizers can be added to the soil or foliage of crops to supply the elements necessary
for proper plant nutrition. Typically, elements such as nitrogen (N), phosphorus (P), and
potassium (K) are used to make up the basic components of standard fertilizers. However,
modern, complex fertilizers can contain a variety of micronutrients and a growth enhancing
mixture (also referred to herein as "GEM") having growth promoters, vitamins, amino acids,
carbohydrates and polysaccharides in addition to the basic components.

[0004] Modern agricultural technologies can also use pesticides can include the release of Due
to the negative effect both fertilizers and pesticides can have on the environment, there are on-
going efforts by those in the field to reduce the amount of substances necessary to treat plants
to increase growth Thus, there is a need in the field for new agricultural chemicals, and
methods for application thereof, that decreases the amount of basic fertilizers and pesticides
used, while improving the growth and stress tolerance of plants. Some fertilizer compositions
and methods for making such compositions are disclosed in CN 106 831 089 A and CN 106
146 173 A.

SUMMARY

[0005] The present inventive concept provides a method for producing a humate based
fertilizer (also referred to herein as a "Universal Bio Protector”, or "UBP") which is readily
water-soluble and adapted for seed treatment and foliar application. The fertilizer produced by
the method of the present inventive concept includes a fertilizer containing humic compound, a
co-polymer of fulvic acid and poly-metallic humates (referred to herein as "CPFAPH")),
preferably containing chelated micronutrients, and biologically active metallic catalysts.
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[0006] The scope of the invention is defined by the appended claims. The aforementioned
may be achieved in an aspect of the present inventive concept by providing a fertilizer having a
growth enhancing component present in the amount of from about 80% to about 90% by
weight, a plurality of elements present in the amount of from about 3% to about 7% by weight,
and one or more secondary nutrients, micronutrients, and biologically active heteromolecular
trace-metal complexes present in the amount of from about 3% to about 10% by weight, based
on the total weight of the fertilizer. The growth enhancing component includes a co-polymer of
fulvic acid and poly-metallic humates (CPFAPH). The plurality of elements may include, but are
not limited to, nitrogen compounds, phosphorus compounds, and sulfur compounds. The
growth enhancing component may include promoters selected from the group consisting of
cytokinins, purines, gibberellins, and auxins. The growth enhancing component may include
vitamins and at least one component selected from the group consisting of growth promoters,
amino acids, carbohydrates, and polysaccharides. The growth enhancing component may
include dry probiotics.

[0007] The aforementioned may be achieved in another aspect of the present inventive
concept by providing a method of promoting crop production. The method may include mixing
a fertilizer and applying the fertilizer to a crop. The method may include dissolving the fertilizer
in an aqueous solution, soaking a plurality of seeds in the solution for a predetermined
duration, placing the fertilizer into a spray tank, and spraying the crops with the liquid fertilizer
solution. The fertilizer may be dissolved in water to obtain a liquid fertilizer mixture. The crops
may be sprayed at predetermined time intervals. The crops may be sprayed two to four times
with the liquid fertilizer solution. The fertilizer may include twenty to fifty percent by weight
water soluble fertilizing nitrogen and phosphorus compounds. The fertilizer may be dried in a
vacuum spray dryer at a temperature of from about eighty to ninety degrees Celsius.

[0008] The aforementioned may be achieved in another aspect of the present inventive
concept by providing a method for producing a crop production promoting material including
producing a growth enhancing component through alkaline hydrolysis of peat. The method
may include performing a liquid-phase oxidation of the peat hydrolistate and an alkaline agent
solution. The alkaline agent solution may be selected from the group consisting of potassium
hydroxide (KOH) and sodium hydroxide (NaOH).

DETAILED DESCRIPTION

[0009] This present disclosure relates to a fertilizer (also referred to herein as a "universal bio
protector”, or "UBP") that can improve the effectiveness of various nutrient inputs, or "nutrient
uptake, and enhance a plant's ability to convert the nutrient into a growth response. The
disclosure further provides a method for dissolving the disclosed fertilizer in water to form a
solution that can be used during pre-sowing treatment of seeds, as well as a method for
spraying the solution on the desired crops throughout the growing process.

[0010] The phraseology and terminology employed herein are for the purpose of description
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and should not be regarded as limiting. For example, the use of a singular term, such as, "a" is
not intended as limiting of the number of items.

[0011] Several definitions that apply throughout this disclosure will now be presented. The
term "substantially” is defined to be essentially conforming to the particular dimension, shape
or other word that substantially modifies, such that the component need not be exact. The

terms "comprising,” "including”" and "having" are used interchangeably in this disclosure. The

terms "comprising,” "including”" and "having" mean to include, but not necessarily be limited to
the things so described.

[0012] Further, any term of degree such as, but not limited to, "about" or "approximately,” as
used in the description and the appended claims, should be understood to include the recited
values or a value that is three times greater or one third of the recited values. For example,
about 3 mm includes all values from 1 mm to 9 mm, and approximately 50 degrees includes all
values from 16.6 degrees to 150 degrees.

[0013] As used herein, the term "co-polymer of fulvic acid and poly-metallic humates"
(CPFAPH) refers to a growth enhancing component having a chemical formula of, for example,
(C14H1208)m [CoHg(M1, M5, Maj,..)O4]n and a schematic structure formula of FA-(M4, My,

Ma,...)-HA, for example, FA-(K; Na;...)-HA, FA-(K; Cu; Zn;...)-HA, etc., where FA is fulvic acid,
HA is humic acid and M4, M5, Ms... are metals.

[0014] As used herein, the term "hydrolyzates” refers to any product of a hydrolysis reaction.

[0015] Finally, the term "chelate” as used herein refers to a compound containing a ligand
bonded to a central metal atom at two or more points.

[0016] The present disclosure provides a fertilizer including a mixture of growth enhancing
components (referred to herein as a "growth enhancing mixture"). Such components at least
include a co-polymer of fulvic acid and poly-metallic humates (CPFAPH) preferably present in
an amount of from about 80% to about 90% by weight, based on a total weight of the fertilizer;
preferably macro nutrients (such as, nitrogen (N), phosphorous (P), and potassium (K)
compounds) present in an amount of from about 3% to about 7% by weight, based on a total
weight of the fertilizer; and preferably secondary nutrients (such as, calcium (Ca), magnesium
(Mg), and sulfur (S)) and micro nutrients (such as, zinc (Zn), copper (Cu), manganese (Mn),
iron (Fe), and copper (Cu)) present in an amount of from about 3% to about 10% by weight,
based on the total weight of the fertilizer. The fertilizer mixture can also include biologically
active catalytic trace-metals including, but not limited to, molybdenum (Mo), vanadium (V),
cobalt (Co), and nickel (Ni). The biologically active catalytic trace-metals can be present in an
amount of from about 1% to about 3% by weight, based on the total weight of the fertilizer.

[0017] The fertilizers have been adjusted to include the use of humates. Humates are naturally
occurring materials that are rich in humified organic matter and contain effective humic
substances, such as humic acid and fulvic acids. Specifically, humic acid is a powerful
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promotant of beneficial fungi and can also stabilize nitrogen content in soil, allowing for
improved nitrogen efficiency. Humic acid also contains complex phosphates and humates are
the only known substance with the ability to hold onto all other nutrients in the soil, which allows
for heightened nutrient absorption. Humates contain an auxin-like growth promotant that can
enhance cell division and increase the permeability of plant cells, allowing for around twice the
nutrient uptake. Research has shown that the presence of humic substances in soil increases
soil water retention, provides available carbon to soil, promotes growth of living cells, chelate
ions in soil and solubilize hydrocarbons into water phase.

[0018] Specifically, the growth enhancing mixture can include one or more vitamins and at
least one other component. The at least one other component can include, but is not limited to,
growth promoters, amino acids, carbohydrates, polysaccharides, and dry probiotics. The
growth enhancing mixture is present in the fertilizer in an amount of from about 5% to about
10% by weight, based on a total weight of the fertilizer. As discussed above, the fertilizer
includes CPFAPH, preferably a mixture of macro nutrients, secondary nutrients, and micro
nutrients, and a predetermined amount of biologically active catalytic trace-metals. The amount
of each of the individual components can be adjusted as needed, or desired, based on factors
including, but not limited to, the type of crop to be fertilized, the type and conditions of the soil,
and any other factors determined to be relevant.

. Composition

[0019] The main growth enhancing component of the disclosed fertilizer is co-polymer of fulvic
acid and poly-metallic humates (CPFAPH), having a chemical formula of, for example,
(C14H1208)m [CoHg(K;Na;Mg;)o04], and a schematic structural formula of for example, FA-(K)-

HA, FA-(K;Na)-HA, FA-(K;Na;Mg)-HA, etc., where FA is fulvic acid and HA is humic acid.

[0020] In at least one example, the CPFAPH can be produced through the a liquid-phase
oxidation of a mixture of an alkaline agent (including, but not limited to, potassium hydroxide
(KOH) and/or sodium hydroxide (NaOH)) and a lignin-containing raw material, (including but
not limited to pulp from wood, peat, straw, hay, and the like) having a total dry substance
content in pulp of from about 12% to about 20% by weight, based on the total weight of the
mixture. The production of CPFAPH can be a multiple stage process. For example, in a first
stage preoxidation can be carried out at a temperature of from about 50 °C to about 190 °C,
and a pressure of from about 0.5 mega Pascal (MPa) to about 3 MPa, wherein the reaction
mixture is simultaneously treated with an oxygen-containing gas until a pH of from about 10.5
to about 12 is achieved. In a second stage, the process can include an oxidation that can be
carried out in at a temperature of from about 170 °C to about 200 °C, until pH of from about
8.5 to about 10 is achieved. The production of cellulose using a sulphite process can produce
a by-product comprising concentrated solutions of lignosulphonate or lignin containing pulp.
The by-product can then be recycled and used as a lignin-containing raw material in a
subsequent production process.
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[0021] In an alternative example, a CPFAPH can be produced through a liquid-phase oxidation
of a mixture of alkaline agent solution (including, but not limited to KOH and NaOH) with an
alkaline hydrolisate of peat. The production process can take place in multiple steps. In a first
step, peat can be processed by hydrolysis using a 0.1 molar (M) (around 0.6%) water solution
of KOH and/or NaOH with the mass ratio "alkaline solution-peat" of from about 15:5 to about
7:5 for 72 hours at a temperature of from about 15 °C to about 25 °C and atmospheric
pressure (1 atm). A second step can include raising the alkaline agent solution concentration to
about 2.0+£0.1% and the saturation of the peat pulp by hot air at a temperature of about 90 °C
to about 100 °C and atmospheric pressure with the saturation of the reactor working space

with air 2.5+0.2 m3min m3. After about 2.5+0.5 hours of liquid-phase oxidation, the solution of
synthesized CPFAPH can be separated from the peat pulp by centrifugation.

[0022] In at least one example, the CPFAPH mixture described herein can comprise from
about 18% to about 20% by weight dry substances, from about 1% to about 5% by weight
ashes, and from about 70% to about 75% by weight organics, based on the total weight of the
fertilizer; and have a pH of from about 9 to about 10.

[0023] In at least one example, prior to the second step of the process described above, fulvic
acid (having an average chemical formula Cq35H1820g5N5S2) and humic acid (having an

average chemical formula C4g7H186089NgS1) can be introduced into the reaction mixture

having nitrogen (N) and sulfur (S). The N and S can function as alloying elements in the
finished CPFAPH.

[0024] In order to prepare the CPFAPH into the reaction mixture may be introduced specific
poly-metallic catalysts which can be in the form of suitable water-soluble compounds. These
catalysts can include, but are not limited to, metals that are considered secondary nutrients
(such as, calcium (Ca), magnesium (Mg)), and micro nutrients (such as, zinc (Zn), copper
(Cu), manganese (Mn), iron (Fe), and the like). The above described metals can remain, at
least in part, in the end-solution of CPFAPH in the form of humic chelates.

[0025] Chelated nutrients can be beneficial in both seed treatment and foliar application. Plant
leaves and seeds can have waxy coatings to help prevent them from drying out. However, the
wax can also repel both water and inorganic substances, preventing inorganic nutrients from
penetrating the seed or leaf. Metal-organic chelate molecules are able to penetrate the waxy
layers. Once absorbed, the chelate can release nutrients to be used by the plant.

[0026] The end-product of CPFAPH can contain at least a certain amount of chelated micro
nutrients; however chelates having humic ligands are not stable at the high temperatures
typically used during the drying processes. Therefore, additional stable chelated micro
nutrients can be introduced into the end-product, including the UBP mix. A chelating agent can
be prepared having chelated calcium (Ca), magnesium (Mg), zinc (Zn), and copper (Cu) and
can also include ethylenediaminetetraacetic acid (EDTA). In the alternative, the preparation of
a chelated manganese (Mn) and iron (Fe) can be used as a chelating agent ethylenediamine-
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N,N'-bis(2-hydroxyphenylacetic acid) (EDDHA). The iron and manganese of the EDDHA
chelates are stable in solution having a high pH, even at high temperatures. Such chelated
micro nutrients can be produced by variety of well-known methods and are also commercially
available from a variety of sources.

[0027] The chelated micro nutrients can then be introduced into a heated end-product of
CPFAPH to form heteromolecular metal complexes having two types of ligands, humic
compounds and EDTA or EDDHA ligands. Compared to conventional EDTA and EDDHA
chelates, the heteromolecular chelated micro nutrients described herein can be more
biologically active.

[0028] Biologically active trace-metals such as molybdenum (Mo), vanadium (V), nickel (Ni),
and cobalt (Co) have been found to play an important role in plant metabolism. Ni, in low
concentrations, has been found to fulfill a variety of essential roles in plants, including being a
constituent of several metallo-enzymes such as urease, superoxide dismutase, NiFe
hydrogenases, methyl coenzyme M reductase, carbon monoxide dehydrogenase, and the like.
Therefore, Ni deficiencies in plants can reduce urease activity, disturb N assimilation, and
reduce scavenging of superoxide free radical. Cobalt can significantly increase nitrogenase
activity and is an essential element for the synthesis of vitamin B12. As such, cobalt can be
especially important for crops, such as legumes, due to the ability of symbiotic microorganisms
to fix to atmospheric nitrogen.

[0029] A trace-metal deficiency can produce an array of negative effects on the growth and
metabolism of plants. These effects can include, but are not limited to, reduced growth and
induction of senescence, leaf and meristem chlorosis, alterations in N metabolism, and
reduced iron uptake. Providing trace-metal fertilization through foliar sprays can allow for
effective elimination of internal trace-metal deficiency and raise the activity of metallo-enzymes,
promoting stem elongation and leaf disc expansion, number of branches and leaves, and leaf
area index.

[0030] In at least one example, the effective seed treatment and foliar application of the
fertilizer can include heteromolecular trace-metal complexes. A heteromolecular metal complex
can have a general formula of [CPFAPH],-My-[O],,, where O is a multi-valent organic molecule

and M is any metal in any oxidation state; wherein the values of n, x, and m are associated
with a metal coordination number and a number of complex centers in organic molecules H
and O. For example, hydroxy acids (citric, oxalic, succinic, malic, etc.), phthalic acid, salicylic
acid, acetic acid and derivatives, gluconic acid and derivatives can be used as multi-valent
organic molecules having chelating capacity. In at least one example, production of the present
fertilizer can only include the carboxylic acids that are known to participate in plant metabolism;
specifically citric acid (CgHgO7), gluconic acid (HOCH»>-(CHOH)4-COOH), oxalic acid (HOOC-
COOH), tartaric acid (HOOC-CHOH-CHOH-COOH), and their derivatives.

[0031] In at least one example, a method for the synthesis of heteromolecular metal
complexes can consist of preparing an O-Metal complex, and subsequently adding the O-
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Metal complex to the CPFAPH, under predetermined pH (such as a pH of about 8+1), pressure
(such as atmospheric pressure), and temperature conditions (such as about 255 °C). For
example, the synthesis of a mixture of heteromolecular humate-molybdenum, cobalt, and
nickel citrate complexes can consist of two stages: the first stage can be the preparation of Mo,
Co, and Ni citrates. For each mole of citric acid, 3 moles of Mo/Co/Ni and 14 moles of
ammonia are reacted in an aqueous medium. The solid product obtained from the reaction can
contain about 30% by weight of Mo/Co/Ni as a mixture of ammoniated Mo/Co/Ni citrate. During
the second stage, the solution of ammoniated Mo/Co/Ni citrate can be mixed in equivalent
proportion with a 15 % solution of CPFAPH kept under constant stirring. In at least one
example, the pH of the reaction can be adjusted to about 9. The reaction can be conducted at

about 25 0C and a pressure of about 1 atmosphere. In at least one example, the reaction can
continue at this temperature and pressure for about 4 hours, the resulting product may contain
about 3% of Mo/Co/Ni by weight, based on a total weight of the dry mass of the solution,
chelated by the heteromolecular humate-citrate system.

[0032] The average content of specific chemical elements within the end-product of the
fertilizer disclosed herein having a pH (6%) of from about 8 to about 10, as shown in Table 1,
below. The weight percentage for each dry material presented in Table 1 are percentage by
weight, based on the total weight of dry mass in solution.

Table 1

Dry Material Weight Percent
Organic Substances 80-90
Potassium (K) 8-12
Sodium (Na) 2-4
Sulfur (S) 2-8
Nitrogen (N) 0.51.5
Phosphorus (P) 0.51.5
Calcium (Ca) 0.5-1
Magnesium (Mg) 0.51
Iron (Fe) 0.05-1.0
Manganese (Mn) 0.05-0.5
Zinc (Zn) 0.05-0.5
Copper (Cu) 0.05-0.5
Boron (B) 0-0.1
Selenium (Se) 0-0.1
Nickel (Ni) 0-0.1
Cobalt (Co) 0.05-0.3
Molybdenum (Mo) 0.05-0.3
Vanadium (V) 0-0.1
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Il. Formulation of the Fertilizer

[0033] In at least one example, the liquid end-product of the fertilizer described herein can
contain from about 15% to about 25% of dry mass, and the end-product may be packed into
containers for agricultural use. In at least one other example, the fertilizer can contain about
20% of dry mass. In at least one example, the fertilizer can include from about 20% to about
50% by weight water soluble fertilizing nitrogen and phosphorus compounds, based on the
total weight of the fertilizer. The fertilizer described herein can provide a single source including
of all components required to stimulate plant growth. The fertilizer formulation described herein
can provide significant conveniences; specifically, use of the fertilizer disclosed herein can
eliminate the need for mixing dry and liquid nutrients, as well as other additives at the time of
application. The disclosure herein further provides a method of preparing a dry, water-soluble
fertilizer to be used in seed treatment and foliar application.

[0034] In at least one example, the end-product of fertilizer can be dried, for example, using a
vacuum spray dryer, operating at a relatively low temperature (such as, from about 80 °C to

about 90 °C). In the alternative, the fertilized can be dried using a contact drum dryer. After
drying, the finished fertilizer can appear in the form of dark brown granules having
granulometry (ISO) 80% 1-2 mm, pH (6%) 8-10 and bulk density loose 1.2 kg/l.

[0035] In at least one example, the components of the growth enhancing mixture can be mixed
separately, then added to the end-product of a previously formulated fertilizer. In the
alternative, the components of the growth enhancing mixture can be added during the
preparation of the fertilizer composition, as described below. The dry components, described in
detail above, can be put through a grinding unit and then placed in a mixer. The liquid
components, such as, the organic extracts, can be injected, or sprayed, into the mixer, and
blended until a substantially homogenous dry mixture is achieved.

[0036] The fertilizer mixtures described herein can remain in dry form without clumping upon
exposure to high moisture levels. The humic substances, polysaccharides, and other
carbohydrates can absorb moisture associated with the liquid components to form a stable
matrix. Thus, the polysaccharide and carbohydrate components can be provided in dry form
when added to the mixer. In additional, the vitamins, growth promoters, and amino acids can
also be provided in dry form.

lll. Application of the Fertilizer

[0037] The fertilizer disclosed herein can be readily adapted for application by methods
including, but not limited to, drip irrigation, hydroponics, and aeroponics. Prior to seed
treatment, the dry fertilizer can be dissolved in pure water (for example, non-chlorinated water)
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to form the solution with a mass concentration of about 0.2% to about 1.0 % by weight, based
on a total weight of the fertilizer solution. In an alternative example, the mass concentration
can be from about 0.2% to about 2.0% by weight, based on a total weight of the fertilizer
solution. Seeds can be soaked in the fertilizer for several hours prior to planting.

[0038] In at least one example of foliar application the fertilizer can be administered in an
amount ranging from about 0.05 to about 0.25 kg per hectare in the form of a water solution
with mass concentration from about 0.02% to about 0.15% and most preferably about 0.05%.
In another example, the fertilizer can be administered in an amount ranging from about 0.1 to
about 0.5 kg per hectare. In a third example, the fertilizer can be administered in an amount
ranging from about 0.045 pounds per acre to about 0.225 pounds per acre. In a fourth
example, the fertilizer can be administered in an amount ranging from about 0.09 pounds per
acre to about 0.45 pounds per acre. In fifth example, the fertilizer can be administered in an
amount of about 0.135 pounds per acre. In a sixth example, the water solution can have a
mass concentration of about 0.05%. In practice, about 2 to about 4 foliar applications can be
applied during vegetation season; however, the frequency of application can be adjusted
based on crops and other relevant factors.

[0039] In at least one embodiment, the fertilizer can be applied through the use of one or more
spray tanks. The fertilizer can be completely water soluble, and compatible with common,
commercially available, fertilizers and pesticides. The required amount of enhanced fertilizer,
or UBP fertilizer, can be added directly into partly filled spray tank under constant agitation.

[0040] In an alternative example, the fertilizer can be dried as described above and placed into
nutrient solution to be used in drip irrigation, hydrophonics, or aerophonics.

[0041] Application of the fertilizer can be adjusted based on crop-specific recommendations,
which can affect one or more of the application method, time of application, rate of application,
and fertilization formulation. Some crops which can benefit from the application of the fertilizer
disclosed herein include, but are not limited to, fruits, grapes, nuts, citrus, coffee, watermelon,
potatoes, tomatoes, peppers, cucumbers, row crops (such as cotton, sunflower, corn, wheat,
rye, oats, millet, sorghum, rice and soybeans), as well as other edible, commercial, and
ornamental plants.

[0042] In at least one example, the fertilizer described herein can be configured for rapid seed
and leaf penetration, highly efficient nutrient uptake, and full utilization in plant metabolism.
Additionally, use of the fertilizer disclosed herein can decrease the amount of mineral fertilizers,
fungicides, herbicides and insecticides typically necessary to promote plant growth by about
25%.

[0043] Tests were performed on the disclosed fertilizer to determine yield after administration
of a standard (commercially available) fertilizer and a fertilizer including the growth enhancing
mixture as described throughout the application after a specified number of treatments. The
tests allow estimation of the effect of the fertilizer disclosed herein.
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[0044] The following examples are provided to illustrate the subject matter of the present
disclosure, including the effect of the fertilizer on crop production. These examples are not
intended to limit the scope of the present disclosure, and should not be so interpreted.

EXAMPLE

EXAMPLE 1

Crop Tested - Wheat

Field Trial Location - Maharashtra, Republic of India,

[0045]

A first field was tested using a standard fertilization program, the first field produced a yield of
2.73 tons per hectare (tons/ha) (or 1.09 tons per acre (tons/A)). The average weight of grains
per spike was 1.69 grams (g).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kilograms per ton (kg/ton) (or 0.33 pounds per ton (Ib/ton))) and 2 foliar UBP
treatments (each 0.15 kilograms per hectare (kg/ha) (or 0.132 pounds per acre (Ib/A))), the
second field produced a yield of 3.21 tons/ha (1.28 tons/A). The average weight of grains per
spike was 1.78 g.

The UBP treatment program provided an increased yield of 0.48 tons/ha (0.19 tons/A), or 17.6
% over the standard fertilization program.

EXAMPLE 2

Crop Tested - Rice

Field Trial Location - Sichuan Province, People's Republic of China
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[0046]

A first field was tested using a standard fertilization program, the first field produced a yield of
6.35 tons/ha (2.54 tons/A). The average weight of 1000 rice grains was 28.5 g and
vitreousness 90%.

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 7.37 tons/ha (2.95 tons/A). The average weight of 1000
rice grains was 30.2 g and vitreousness was 95%.

The UBP treatment program provided an increased yield of 1.02 tons/ha (0.41 tons/A), or 16 %
over the standard fertilization program.

EXAMPLE 3

Crop Tested - Sorghum

Field Trial Location - Colonia Region, Eastern Republic of Uruguay

[0047]

A first field was tested using a standard fertilization program, the first field produced a yield of
4.381 tons/ha (1.75 tons/A).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 5.514 tons/ha (2.2 tons/A).

The UBP treatment program provided an increased yield of 1.133 tons/ha (0.532 tons/A), or
25.9 % over the standard fertilization program.

EXAMPLE 4

Crop Tested - Soybeans
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Field Trial Location - Soriano Region, Eastern Republic of Uruguay

[0048]

A first field was tested using a standard fertilization program, the first field produced a yield of
3.083 tons/ha (1.233 tons/A).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 3.669 tons/ha (1.47 tons/A).

The UBP treatment program provided an increased yield of 0.586 tons/ha (0.234 tons/A), or 19
% over the standard fertilization program.

EXAMPLE §

Crop Tested - Borlotto beans

Field Trial Location - Marche Region, Italian Republic

[0049]

A first field was tested using a standard fertilization program, the first field produced a yield of
3.2 tons/ha (1.28 tons/A).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 3.7 tons/ha (1.48 tons/A).

The UBP treatment program provided an increased yield of 0.5 tons/ha (0.2 tons/A), or 15.6 %
over the standard fertilization program.

EXAMPLE 6

Crop Tested - Tomatoes
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Field Trial Location - Kuban Region, Russian Federation

[0050]

A first field was tested using a standard fertilization program, the first field produced a yield of
27.5 tons/ha (11 tons/A). The average content of sugar in tomatoes was 3.1% and average
content of ascorbic acid was 32 milligrams (mg) per 100 g of wet mass.

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 32.5 tons/ha (13 tons/A). The average content of sugar
and ascorbic acid in tomatoes was 3.6% and 40 mg per 100 g of wet mass, respectively.

The UBP treatment program provided an increased vyield of 5 tons/ha (2 tons/A), or 18.2 %
over the standard fertilization program.

EXAMPLE 7

Crop Tested - Sugar beet

Field Trial Location - Kuban Region, Russian Federation

[0051]

A first field was tested using a standard fertilization program, the first field produced a yield of
33 tons/ha (13.2 tons/A). The average content of sugar in root-crop was 16.9%.

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 38.7 tons/ha (15.5 tons/A). The average content of sugar
in root-crops was 18.2%.

The UBP treatment program provided an increased yield of 5.7 tons/ha (2.3 tons/A), or 17.3 %
over the standard fertilizing program.

EXAMPLE 8
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Crop Tested - Potatoes

Field Trial Location - Czech Republic

[0052]

A first field was tested using a standard fertilization program, the first field produced a yield of
29.5 tons/ha (11.8 tons/A). The average content of starch in root-crop was 17.8%.

A second field was tested using the disclosed fertilization program including UBP treatment of
seed-roots (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132
Ib/A)), the second field produced a yield of 35.1 tons/ha (14 tons/A). The average content of
starch in root-crops was 19.9%.

The UBP treatment program provided an increased yield of 5.6 tons/ha (2.24 tons/A), or 19 %
over the standard fertilizing program.

EXAMPLE 9

Crop Tested - Cotton

Field Trial Location - Tashkent Region, Republic of Uzbekistan

[0053]

A first field was tested using a standard fertilization program, the first field produced a yield of
2.86 tons/ha (1.14 tons/A).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 3.39 tons/ha (1.36 tons/A).

The UBP treatment program provided an increased yield of 0.53 tons/ha (0.21 tons/A), or 18.5
% over the standard fertilizing program.



DK/EP 3672926 T3

EXAMPLE 10

Crop Tested - Sorghum

Field Trial Location - lllinois, United States of America

[0054]

A first field was tested using a standard fertilization program, the first field produced a yield of
6.78 tons/ha (100.7 bushels per acre (bushels/A)).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 8.0 tons/ha (119.3 bushels/A).

The UBP treatment program provided an increased yield of 1.2 tons/ha (18.6 bushels/A), or
18.5 % over the standard fertilizing program.

EXAMPLE 11

Crop Tested - Soybeans

Field Trial Location - lllinois, United States of America

[0055]

A first field was tested using a standard fertilization program, the first field produced a yield of
3.55 tons/ha (52.8 bushels/A).

A second field was tested using the disclosed fertilization program including UBP treatment of
seeds (0.15 kg/ton (0.33 Ib/ton)) and 2 foliar UBP treatments (each 0.15 kg/ha (0.132 Ib/A)),
the second field produced a yield of 4.17 tons/ha (62 bushels/A).

The UBP treatment program provided an increased yield of 0.62 tons/ha (9.2 bushels/A), or
17.5 % over the standard fertilizing program.
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As shown in the above examples, even minimal, such as two-time, foliar treatments of plants
with the fertilizer including UBP led to significant increases in the crop yield and improvement of
the quality of the products.

IV. Method of Manufacture

[0056] The fertilizer disclosed herein is produced according to the method of claim 1.

[0057] In at least one example, the initial water substratum, or pulp (such as peat pulp), can
include vegetable raw materials and/or the acid or alkaline -catalyzed hydrolyzates thereof. In
at least one example, the initial water substratum is a water solution of sodium and/or
potassium lignosulphonates. In an alternative example, the initial water substratum is a water
solution of fulvic and humic acids. In yet another alternative example, the initial water
substratum is a water solution of humates including, but not limited to, sodium humate and/or
potassium humate. In yet another alternative example, the initial water substratum is a water
solution of fulvic acid and humates including, but not limited to, sodium humate and/or
potassium humate.

[0058] The raw materials of the substratum can include a total dry substance content of from
about 5% to about 40%, based on the total weight of the water substratum. The dry substance
of substratum can include, but is not limited to, cellulose, hemicelluloses, starch, and pectin
and/or the acid or alkaline catalyzed hydrolyzates thereof. The acid-catalyzed hydrolysis of the
substratum can use strong acids including, but not limited to, hydrochloric acid (HCI) and
sulfuric acid (H>SOy4). The alkaline-catalyzed hydrolysis of the substratum can use, but is not

limited to, potassium hydroxide (KOH), and/or sodium hydroxide (NaOH). The reaction mixture
can include from about 0.5% to about 5.0% by weight acid or alkali, based on a total weight of
the initial water substratum. In at least one embodiment, the pH of the substratum is increased
throughout the decomposition process to become a mixture of base-catalyzed hydrolyzates.

[0059] The decomposition process can be performed at, in at least one embodiment, a
temperature of from about 60°C to about 90°C and a pressure of about atmospheric pressure
(1 atm). The process includes physical or mechanical stirring and simultaneous treatment of
the substratum with an oxygen containing gas including, but not limited to, hot air. The
decomposition can be allowed to continue for from about 1 hour to about 3 hours. In at least
one example, the decomposition process can be performed using electrolysis. The method can
include using an electrolyser having intensive pneumatic stirring and electrode current density
from about 10 to about 50 ampere per square meter.

[0060] During second stage, hydrolyzates of the filtrate of the end-product of the first stage are
polymerized. The polymerization process can be performed at from about 50°C to about 90°C
and atmospheric pressure (1 atm), and includes physical or mechanical stirring for a period of



DK/EP 3672926 T3

about 1 hour to about 2 hours. Into the filtrate of the end-product of the first stage can be
introduced salts of catalytically active metals including, but not limited to, alkaline earth metals
(including, but not limited to, calcium (Ca) and magnesium (Mg), which are considered
secondary nutrients for the purposes herein), and transition metals (including, but not limited
to, vanadium (V), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn),
molybdenum (Mo), which are considered micro nutrients for the purposes herein). The
presence of these homogenous catalysts, as described above, in the reaction mixture of the
polymerization stage accelerates the formation of soluble high molecular weight biopolymers
with metals in the polymer structure.
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En metode til fremstilling af en gedning, der omfatter:

nedbrydning af en eller flere biopolymerer i et indledende vandsubstrat for at
producere hydrolysater heraf, hvor det indledende vandsubstrat omfatter en flerhed
af ramaterialer dispergeret i en vaeske; og udfgrelse af en polymerisering af
hydrolysaterne for at producere en co-polymer af fulvinsyre og polymetalliske
humater (CP-FAPH),

hvor nedbrydningstrinnet yderligere omfatter: omrgring af biopolymererne og det
oprindelige vandsubstrat, og behandling af det oprindelige vandsubstrat med en
oxygenholdig gas.

Metoden i krav 1, hvor de mange ramaterialer i det oprindelige vandsubstrat har et
samlet tarstofindhold pa fra 5 til 40 vaegtprocent, baseret pa den samlede vaegt af
det oprindelige vandsubstrat.

Metoden i krav 2, hvor de mange ramaterialer i det oprindelige vandsubstrat omfatter
mindst et af materialerne valgt fra gruppen bestaende af cellulose, hemicellulose,
stivelse, pektin og syrekatalyserede hydrolysater heraf.

Metoden i krav 2, hvor de mange ramaterialer i det oprindelige vandsubstrat omfatter
mindst et af materialerne valgt fra gruppen bestaende af cellulose, hemicellulose,
stivelse, pektin og alkalisk katalyserede hydrolysater heraf.

Metoden i krav 1, hvor nedbrydningstrinnet udfares ved en temperatur fra 60 °C til
90 °C.

Metoden i krav 1, hvor omraring yderligere omfatter elektrolyse via en elektrolysator
med intensiv pneumatisk omraring og en elektrodestramdensitet pa fra 10 til 50
ampere pr. kvadratmeter.

Metoden i krav 1, hvor den iltholdige gas er varm luft.
Fremgangsmade ifglge krav 1, hvor der omrares i en periode fra 1 time til 3 timer.

Fremgangsmade ifalge krav 1, hvor polymeriseringstrinnet udfares ved en
temperatur fra 50 °C til 90 °C.

Fremgangsmade ifalge krav 1, hvor polymerisationstrinnet udferes ved atmosfaerisk
tryk.

Fremgangsmade ifalge krav 1, hvor polymeriseringen yderligere omfatter tilseetning
af et eller flere katalytisk aktive metaller valgt fra gruppen bestadende af et sekundeert
naeringsstof, et mikronaeringsstof og kombinationer heraf.

Metoden i krav 11, hvor det sekundaere neeringsstof er valgt fra gruppen bestadende
af calcium (Ca), magnesium (Mg) og kombinationer heraf.

Metoden i krav 11, hvor mikronzeringsstoffet er valgt fra gruppen bestaende af
vanadium (V), mangan (Mn), jern (Fe), kobolt (Co), nikkel (Ni), kobber (Cu), zink
(Zn), molybdaen (Mo) og kombinationer heraf.

Fremgangsmade ifalge krav 11, som yderligere omfatter omraring af oplasningen
efter tilseetning af et eller flere katalytisk aktive metaller i en periode pa 1 til 2 timer.
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Fremgangsmade ifalge krav 1, hvor vaesken i det oprindelige vandsubstrat i en
syrekatalyseret hydrolyse indeholder fra 0,5 til 5,0 vaegtprocent syre, baseret pa den
samlede vaegt af det oprindelige vandsubstrat.

Fremgangsmade ifalge krav 15, hvor syren i den syrekatalyserede hydrolyse er valgt
fra gruppen bestaende af saltsyre (HCI), svovlsyre (H2SO4) og kombinationer heraf.

Fremgangsmade ifalge krav 1, hvor vaesken i det oprindelige vandsubstrat i en
basekatalyseret hydrolyse indeholder fra 0,5 til 5,0 vaegtprocent alkali, baseret pa
den samlede vaegt af det oprindelige vandsubstrat.

Fremgangsmade ifalge krav 17, hvor alkalien i den basekatalyserede hydrolyse er
valgt fra gruppen bestaende af kaliumhydroxid (KOH), natriumhydroxid (NaOH) og
kombinationer heraf.

Metoden i krav 1, hvor det oprindelige vandsubstrat er valgt fra gruppen bestaende
af tarvemasse, natriumlignosulfonater, kaliumlignosulfonater, fulvosyrer, humussyrer,
natriumhumat, kaliumhumat, fulvohumater og kombinationer heraf.
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