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N\ (57) Abstract: For applications as nutrient for field plants, vegetables, fruit trees and vines, and for mass agriculture production as
well as for small growers and garden keepers there is prepared a liquid fertiliser based on liquid residues from a separation of ferment
~~ spirit, citric acid and a sodium glutamate, the fertiliser in accordance with the invention comprising from 10 up to 50 % of mass of
organic combustible substance matter of the liquid residues and up to 20 % of mass of potassium sulphate and/or potassium chloride,
the content of potassium oxide in the fertiliser being within the range from 2 to 15 % of mass. Also according to the invention the
said fertiliser may comprise at least 10 % of mass of urea, up to 50 % of mass of ammonium nitrate, the content of nitrogen in the
fertiliser being within the range from 5 to 25 % of mass and/or up to 30% of magnesium nitrate, the content of magnesium oxide in

the fertiliser being within the range from 0,2 to 8,0 % of mass.
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LIQUID BIOTECHNOLOGICAL FERTILISER

Technical Field

The invention relates to a liquid biotechnological fertiliser based on by-

products of industrial fermentation procedures applying sugar beet or sugar
cane molasses as aculture substrate for micro-organisms, especially
a fertiliser based on liquid residues from a separation of ferment spirit, citric
acid and a sodium glutamate.

Background of the Invention

Some by-products of industrial fermentation procedures utilising sugar beet or
sugar cane molasses as a culture substrate for micro-organisms, can be
recycled back to soil when utilised in a form of a fertiliser. Among them there
are ranked liquid residues from industrial biotechnologies, such as production
of ferment spirit and citric acid, sodium glutamate and other products of
biotechnology.

The said liquid residues are in a form of a colloid solution with a high content
of dry matter reaching up 70 % of mass. About 85 % of mass of the dry
matter are combustible organic substances. From the point of view of
application as a fertiliser for plant nourishment, the said matter is a nutrient
substance with an organic character of bond of plant nutrients, containing all
mineral matters necessary for plant nutrition. Research works have revealed
that this nutrient substance manifest very positive properties as far as plant
nutrition is concerned. A typical composition of the substance is 40,0 % of
mass of dry matter, 2,50 % of mass of nitrogen, 0,015 % of mass of
phosphorus in a form of phosphorus oxide, 4,00 % of mass of potassium in
a form of a potassium oxide, 0,15 % of mass of magnesium in a form of
magnesium oxide, 1,0 % of mass of calcium in a form of calcium oxide,
0,10 % of mass of sulphur, 0,015 % of mass of iron, 0,003 % of mass of
manganese, 0,002 % of mass of zinc, 0,0005 % of mass of copper, 0,0003 %
of mass of boron and 0,00003 % of mass of molybdenum. The nutrients
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being predominantly of natural origin are for plants very easily acceptable and
therefore are all utilised by the plants without any rests. This is important
especially as far as nitrogen is concerned or ecology taken into account. On
the contrary, by current fertilisers substantial part of amount of nitrogen
remains unused. Unused nitrogen later enters underground water, which are
thus undesirably polluted by nitrogen oxides. At present the fermentation
residues, usually containing 40 to 50 % of mass of dry matter are used for
direct fertilisation as auxiliary substance improving soil parameters as far as
the fertility is concerned. It is a drawback of such a direct fertilisation that the
high content of micro-nutrients is accompanied by a relatively low content of
nitrogen and potassium. By intensive process of fertilisation soil may receive
an excess amount of potassium and micro-nutrients.

Liquid residues from separation of ferment spirit were originally processed into
residue coal. By means of leaching and evaporation crystallisation it was
further processed into a blend of crystalline potassium salts, suitable as
a field fertiliser. More sophisticated and updated technology of a production of
a crystalline fertiliser from molasses stillage through saiting process by means
of citric and phosphorus acids and subsequent vacuum crystallisation is the
subject matter of the US patent No. 4604125. The above methods present
a drawback consisting in complicated manufacturing procedures accompanied
by a high energy consumption, making the final product rather expensive.
Furthermore the salting-out technology step results in further organic wastes,
which have to be disposed off. There are also known fertilisers described
in papers JP 53 044 367 a JP 47 029 155. Such fertilisers exist in a form of
a thick non-fluid paste, even of a gum character, prepared by adding several
components containing nitrogen, phosphorus and potassium into alcohol
fermentation residues. The resulting products is difficult to be applied as such
as it does not allow for utilisation of current agricultural mechanisms and
moreover is stable only for several weeks. In the utility model CZ 6905 there
is discussed a fertiliser consisting of dry solid granules, manufactured by
a process comprising fluidised-bed drying and granulation of a thick paste,
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which is obtained by mixing inorganic agro-chemicals and liquid residues.
Such a rather complicated technology with high energy consumption results
in a very expensive product. According the patent paper CZ 278603, being
a priority document for German paper DE 4324823 and paper WO 97/262228,
the composition of liquid residues from a production of fermentation spirit, so
called molasses residues, is with respect to basic nutrients corrected by
addition of solutions of ammonia salts of phosphorous acid or ammonia
nitrate or ammonia sulphate. The achieved effect is significantly limited as the
higher concentration of ions of this soluble inorganic salts results in
disintegration of a colloid system. There appear precipitates making
application by a current agriculture mechanisms for liquid fertilisers hardly
possible, if not even impossible. Significant improvement has been achieved
by a solution described in the utility model CZ 8534. According to this paper
the colloid solution of fermentation residues is fortified by nitrogen comprised
in an organic matter, in urea. Urea creates a non-polar solution and does not
disrupt colloidal stability and fluidity of the final product

It is an object of the invention to prepare a liquid fertiliser allowing for more
simple but more effective utilisation of properties of fermentation residues for
plant nutrition.

Disclosure and Object of the Invention

The foregoing problems are solved by a liquid biotechnological fertiliser based
on by-products of industrial fermentation procedures applying sugar beet or
sugar cane molasses as a culture substrate for micro-organisms especially
based on liquid residues from a separation of ferment spirit, citric acid and
a sodium glutamate, the fertiliser in accordance with fhe invention comprising
from 10 up to 50 % of mass of organic combustible substance matter of the
liquid residues and up to 20 % of mass of potassium sulphate and/or
potassium chioride, the content of potassium oxide in the fertiliser being
within the range from 2 to 15 % of mass. Also according to the invention the

said fertiliser may comprise at least 10 % of mass of urea. Further in |
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accordance with the invention the said fertiliser may comprise up to 50 % of
mass of ammonium nitrate, the content of nitrogen in the fertiliser being within
the range from 5 to 25 % of mass. Still further in accordance with the
invention the fertiliser may comprise up to 30 % of mass of magnesium
nitrate, the content of magnesium oxide in the fertiliser being within the range
from 0,2 to 8,0 % of mass. stabilised

In the liquid fertiliser having a composition in accordance with the invention
the organic bond of the original plant-derived potassium is stabilised through
the addition of free potassium ions and of amiric urea nitrogen. This
stabilisation allows for adjustment of the concentration of nitrogen and
magnesium over a wide range without formation of precipitates and loss of
fluidity of the final fertiliser. The original material, the liquid fermentation
residue having a form of a colloidal solution, is in accordance with the
invention further enriched with mineral nitrogen from ammonium nitrate and
with magnesium from magnesium nitrate. The fertiliser, though having a high
content of dry matter, has a character of a liquid, the liquid being stable by
temperatures deep under zero degree of Celsius and capable of iong-time
storage. The fertiliser may be applied by means if standard means of
agriculiure mechanisms. Preferably fine spraying, ensuring uniform
fertilisation of soil should be utilised. As far as agro-chemical effects are
concerned the fertiliser shows significantly improved properties when
compared with own original components. The comprised organic component
has a favourable influence upon bio-sorption of nutrients of the utilised agro-
chemicals representing the substantial part of the fertiliser dry matter. Organic
bonds of the fertiliser nutrients favourably influence also a yield and quality of
agriculture plants, improve soil parameters and regeneration of organic
substances in the soil. By application of the said fertiliser there is decreased
a content of hazardous elements in the soil and in plants and to increase of
macro-nutrients both in the soil and the cultivated plant dry matter.
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Description of Preferred Embodiments

The invention is further described by way of examples of its practical
application.

Example 1

Adding an aqueous solution of potassium sulphate into a liquid fermentation
residue there was prepared a fertiliser containing 33 % of mass of organic
combustible matter of the liquid fermentation residue and 2 % of mass of the
potassium sulphate. Total content of potassium oxide within the fertiliser
amounted to 5 % of mass. The fertiliser is suitable also for applications
meeting demands of natural farming.

Example 2

In a basic mixture of original raw materials prepared as described in the
Example 1 by dissolving urea and homogenising the new mixture there was
prepared a fertiliser comprising 25 % of mass of organic combustible matter
of the liquid fermentation residue and 25 % of mass of urea. Total content of
nitrogen amounted to 13 % of mass and content of potassium oxide was 3,5
% of mass.

Exampie 3

In a basic mixture of original raw materials prepared as described in the
Example 1

by dissolving urea and ammonium nitrate and homogenising the obtained
new mixture there was prepared a fertiliser comprising 17 % of mass of
organic combustible matter of the liquid fermentation residue and 28 % of
mass of urea and 15 % of mass of ammonium nitrate. Total content of
nitrogén amounted to 20 % of mass and content of potassium oxide was 2,0
% of mass.
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Example 4

By dissolving magnesium nitrate in a basic mixture of original raw materials
prepared as described in the Example 1 and subsequent homogenisation
there was prepared a fertiliser comprising 24 % of mass of organic
combustible matter of the liquid fermentation residue and 20 % of mass of
urea and 8 % of mass of ammonium nitrate. Total content of nitrogen
amounted to 12 % of mass, content of potassium oxide was 3,0 % of mass
and content of magnesium oxide was 3,0 % of mass.

Any above stated presented content of any component presented in % of
mass relates to a total mass of the final product.

Industrial applications
The liquid fertiliser in accordance with the invention is applicable as nutrient

for field plants. vegetables, fruit trees and vines, and for mass agriculture
production as well as for small growers and garden keepers. The fertiliser
may be also used for decomposition of organic materials, like straw and
composts.
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CLAIMS

1. Liquid biotechnological fertiliser based on by-products of industrial
fermentation procedures applying sugar beet or sugar cane molasses as
a culture substrate for micro-organisms, especially a fertiliser based on liquid
residues from a separation of ferment spirit, citric acid and a sodium
glutamate, characterised in that it comprises from 10 up to 50 % of mass of
organic combustible substance matter of the liquid residues and up to 20 % of
mass of potassium sulphate and/or potassium chioride, the content of
potassium oxide in the fertiliser being within the range from 2 to 15 % of
mass.

2. Liquid fertiliser according to claim 1, characterised in that it comprises at
least 10 % of mass of urea.

3. Liquid fertiliser according to claim 2, characterised in that it further
comprises up to 50 % of mass of ammonium nitrate, the content of nitrogen in
the fertiliser being within the range from 5 to 25 % of mass.

4. Liquid fertiliser according to any preceding claim, characterised in that it
comprises up to 30 % of mass of magnesium nitrate, the content of

magnesium oxide in the fertiliser being within the range from 0,2 to 8,0 % of
mass.
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