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TITLE “AGRICULTURAL COMPOSITION”

FIELD OF THE INVENTION

The present invention regards an additive for compost for

ornamental plants and agricultural production plants.

STATE OF THE ART

Modern agriculture consumes almost 2/3 of the world water
demand. For this reason, systems capable of storing and using
water when strictly necessary, thus avoiding wastage thereof,

are more and more necessary.

DE29517526 Ul describes an additive only for ornamental plants
containing cellulose or lignin fibres, swelling polymers and

clay.

However this additive results to be a heterogeneous physical
mixture of two different types of solid materials : the polymer
in powder form and the lignin in fibres form. In addition the
polymer used 1s able to absorb water in amounts up to 10 times

its initial weight.

Consequently this additive 1s decidedly not applicable in
agricultural production plants especially in extended arid

zones, which require high amounts of water.

By the way polymers are already known capable of storing
decidedly high amounts of water and subsequently zreleasing it

gradually.

These polymers belong for example the superabsorbent polymers
the so-called S5AP, and are for example the salified acrylic

acid/acrylamide cross-linked copolymers.

These polymers, genera_ly made up of a series of polymer chains
arranged parallel to each other and linked to each other by a
cross—-linking agent, have a network structure. When water comes
into contact with one of these chains it is incorporated in the

molecule by osmosis and spreads rapidly inside the polymer
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network where it is stored. Such polymers can store water up to

200 times the weight of the polymer.

Once the so0il on which the polymer is deposited dries, the

rolymer releases up to 95% of water of the stored water.

Though these polymers represent a solution to the abovementioned
problems, their application in the agricultural industry is not

as common as one may expect.

As a matter of fact, it should be firstly considered that the
water absorption thereof proportionally increases w_th the
reduction of the size of the relative particles, such size
should be smaller than 3 mm and preferably comprised between 0.3

and 0.5 mm.

The application of this material in form of & very fine powder
turns out to be extremely difficult on any type of soil both in
green houses and outdoors, in addition to the fact that the

product is white, a colour rarely appealing to farmers.

Thus, there was the need to overcome the abovementioned
drawbacks and hence find an additive for compost for ornamental
plants and for agricultural production capable of carrying such

polymer.

U52004/0011102 solves the above problem with a soil conditioning
composite comprising a pelletized matrix of lignocellulose and a
soil conditioning material interdispersed within said matrix in

amounts of from 0.1% to 20% by weight of the composite.

The soil conditioning material comprises as essential component
a SAP polymer and optionally other components such as gypsum,

calcium salts and fertilizers.

The disadvantage of this type of material is that the
preparation thereocf encompzasses as starting material lignin
fibres already in pellets form, with the consequence that for
binding the SAP polymer and the other additive to said vegetable

fibreg it is necesggary to carry out a granulation process in
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the presence cof high amounts of water (30%-40% by weight based on the total
composition weight, water which in the end of the process must be removed by a
thorough drying step, to detriment of the economy of the process itself,

In addition in this granulation process requires the presence of strong binders
which are organic peclymers such as polyvinyl alecohol polyvinylpyrrolidone, whose
use thereof should be prevented or at least limited, especially when the product

is used in extensive agricuitural production plants.

SUMMARY OF THE INVENTIQON

The Applicant has now found that it is possible to overcome the abovementioned

drawbacks with an additive for compost for ornamental plants and/or agricultural
production plants, in the form of granules comprising as essential components:
a) between 5 and 65% by weight on the total weight of the compositicn of a
superabsorbent polymer (SAP} for agriculture
k) between 35 and 70% by weight on the total weight of the composition of a
hygroscopic material essentially of vegetable origin,
¢) between 20 and 40% by weight on the total weight of the composition of a
natural plasticizer of mineral or vegetable origin.
In fact the granules according to the present invention are in fact prepared
with twe different type of processes of which the first cne is carried out in
amounts of water not exceeding 20%.
Tn addition the granules according to the present invention do not contain
further synthetic polymeric material besides the SAP.
The present invention as claimed herein is described in the following items 1 to
10:
1. Granules comprising as essential components:
a) between 5 and 30% by weight on the total weight cof the composition of
a superabsorbent polymer
b} between 35 and 60% by weight on the total weight of the composition of
a hygroscopic material essentially of vegetable origin
c) between 20 and30% by weight on the total weight of the composition of
a natural plasticizer of mineral or vegetabkle origin,
wherein the component (b) is a cellulosic material selected from among cereal
fibres, corn cob, peat and/or rice husk,
wherein when the plasticizer or component (¢) is of vegetable origin, it is
selected from among starch, flour, corn cob, and when the plasticizer is of
mineral origin is selected from among bentonite, zeolite, rock fleour in
micronised form.
2. The granules according to item 1, wherein the superabsorbent polymer (SAP)
is an acrylic acid/acrylamide cross-linked copolymer, wherein the
repeating units related to the acrylic acid are preferably salified with

an alkali metal.

63662538_1 (GHMallers) PB7852 AU KIRSTENA
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3. The granules according to item 1 or 2 wherein said alkali metal is
selected from among sodium and potassium,

4. The granules according to item 1 to 3, wherein said component is selected
from among peat, and/or rice husk.

5. The granules according to any one of items 1-4, wherein the component (<)
ig bentonite.

6. The granules according to any one of items 1-5, comprising fertilizers
and/or pesticides, and other additives usually used in the agricultural
industry and/or for ornamental plants.

7. The granules according to any one of items 1-6, comprising: between 20 and
30% of component (a), between 40 and 60% of component (b) and between 20 and
30% of component (c).

8. Method for preparing the granules according to any one of items 1-7
comprising:

I) mwixing components (a), {(b) and (c}, and

11} subsequently passing the mixture on a machine for pelletizing animal
foodstuffs comprising a pressing group consisting of one or more rollers
that compress the abovementioned mixture on a die supply line from which
the product exitsg in form of pellets.

9. Method for preparing the granules according to item 8 comprising the
following stages:

A) Mixing the components (a}, (b) and {c) according to anyone of iteus
1-9, with a water content up to 20% of water
B) Extruding the mixture obtained in the previous step,
D) Cutting the extruded product to the length suitable to obtain the
granulate of the desired size.
10, Use of the granules according Lo any one of items 1-7 as an additive
for compost for ornamental plants and/or agricultural production plants.

DETAILED DECRIPTION OF THE INVENTION

For the purposes of the present invention the term “ornamental plants” is used

to indicate all types of crnamental plants

63562581 (GHMatters) PAT052 AU KIRSTENA
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including trees, while the term “agricultural production plants”
is used to indicate cereal plants, fruit plants and trees,

garden plants etc.

For the purposes of the present invention with the definition
comprising as essential components the Applicant means that the
components suksequently listed (a)-(c¢) are the sole necessary to
obtain the required granuleg compactness and water absorption
features, rendering them particularly suitable for the intended

usc.

The above wording therefore excludes the presence of further
synthetic polymeric material such as polyvinylalcohols and

polyvinylpyrrolidone.

FFor the purposes of the present invention the term “granule
form” is wused to indicate a product in form of granulate or

pellets, preferably cylindrically shaped.

For the purpases of the present invention, the term
“superabsorbent polymer SAP for agriculture” usec as compchent
(a) in the compositionsg object of the present invention is used
to indicate a polymer capable of absorbing water of at least 100
but preferably up to 150-200 times the initial weight and

capable of gradually releasing up to 95% of the adsorbed water.

These polymers are generally formed by cross-linked polyacrylic
acid in salified form and they can possibly contain acrylamide

repeating units therein.

Preferably, these polymers are salified with alkali metals and
even more preferably the latter are selected from among sodium

and potassium.

Preferably, SAP polymers available in the market under the
commercial names STOCKOSORB™, AQUASORB™, TLUQUASORB™, etc are

used for the objects of the present invention.

The component (b) i.e. the hygroscopic material is in particular

a cellulogic material such as for example cereal fibresg and more
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preferably bran, corn cob, but also and more preferably peat,
rice husk, anc according to a particularly preferred solution it

is formed by a peat and rice husk mixture.

The plasticizer of vegetable origin or component (¢} of the

composition subject of the present invention is preferably

selected from among starch, flour, corn cob while the
plasticizer of mineral origin 1is selected from bentonite,
zeolite, rock flour in micronised form. According to a

particularly preferred solution it is bentonite.

The composition of the present invention may alsc contain
fertilisers and/or pesticides, and other additives wusually
employed 1in the agricultural industry and/or for ornamental

plants.

The composition of the present invention may contain an amount

of water not exceeding 20% - 30%.
A particularly preferred additive according to the present
invention comprises: between 20 and 30% of component (a),

between 40 and 60% of component (b) and between 20 and 30% of

component (c) .

Further object of the present invention are methods for

preparing the above mentioned granules.
The first process comprises the following steps:
I) mixing components (a), (b) and (c¢) , and

Il)passing the mixture obtained in the previous step on a
machine for pelletizing animal foodstuffs comprising a pressing
group consisting 0f one or more rollers that compress the
abovementioned mixture and a die supply line from which the

product exits in form of pellets.

A second process for preparing said additives instead comprises

the following stages:

A) Mixing the components (a), (b) and (¢) according to anyone

of claims 1-9, with a water content up to 20% of water
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B) Extruding the mixture obtained in the previous step,

C) Cutting the extruded product to the length suitable to

obtain the granulate of the desired size.

According to a particularly preferred embodiment, the extrusion
in the abovementioned process or stage (B) 1is ©preferably
performed through tnhe process described in WO02005/011956 that
when specifically applied to the composition of the invention

comprises the following stzages:

O supplying the mixture of the components (a)-(c) object with
water in amounts not exceeding 20%% in a first section of a

screw extruder;

O compressing and homogenising sgaid composition forming a

molten mixture in said first section;

O compressing said mixture in a second section of a screw
extruder and extruding the compressed mixture through a

suitably shaped die;

the temperature of the cycle i1s such that the inlet temperature
is 90°C- 110°C during the first step and 90°C at the exit of the

extruder.

The granulate obtainsd by means of pelleting is less compact and
homogeneous with respect to the one obtained by means of
extrusion, hence it disintegrates more eagily and thus it is
capable of absorbing water faster, but also releasing it within
shorter periods of time, with respect to the product coming from
extrusion which is more compact, which thus takes more time to
absorb water but also takes more time to release it. From such
point of view the abovementioned processes allow obtaining
granulate with different characteristics depending on the needs

of the farming so0il on which it is to be applied.

Generally the additive for compost in form of granulate is added
to the soil in the order of 10-20% on the total weight of the

solil to be subjected to farming.
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Following are an 1illustrative and non-limiting example of
preparation of the granulate object of the present invention
obtained through pelleting or pelletisation and an example of
preparation of the granulate obtained through extrusion, which

is also an object of the present invention.
EXAMPLE 1 granulate obtained by extruding

20% of sa_ified polvacrylate/polyacrylamide cross-linked
copolymer, 40% of Dbran and 403 of wheat flour previously
additioned with 6% of water calculated on the total weight of
the flour are mixed 1n a mixer to obtain a homogeneous
composition, which i1s extruded as described in W02005/01195¢6
with a screw extruder provided with a first compression and
homogenisation section and with a second compression section and
wherein the passage between the first and the second section is
controlled by a wvalve with a 90°-110°-90°C temperature curve,

and wherein the die has a 2-3 mm diameter.

The product exiting from the extruder is cut in such a manner

that the length of the cylinder is 4-6 mm.
EXAMPLE 2 granulate obtained by pelleting.

20% of salified polyacrylate/polyacrylamide cross-linked
copolymer, 40% of bran and 40% of starch are mixed in a mixer to
obtain a homogensous composition and subseguently inzroduced
into a machine for pelleting animal foodstuffs comprising a
pressing group usually made up of one or more rollers which
compress the abovementioned composition previously mixed on a
die supply line from which the product exits in form of pellets.

(diameter 2-5 mm and length 4 -8 mm).
EXAMPLE 3 granulate obtained by pelleting.

20% of sa_ified polvyacrylate/polyacrylamide cross-linked
copolymer, 60% of peat and rice husk and 20% of bentonite are
mixed 1in a mixer to obtain a homogeneous composition and

subsequently introduced into a machine for pelleting animal
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foodstuffs comprising a pressing group usually made up of one or more rcllers
which compress the abovementioned composition previously mixed on a die supply
line from which the product exits in form of pellets. (diameter 2-5 mm and

length 4-8 mm).

In the claims which foliow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or
“comprising” is used in an inclusive sense, i.e. to specify the presence of the
stated features but not to preclude the presence or addition of further features
in variocus embodiments of the invention.

It is to be understood that, i1f any prior art publication is referred to herein,
such reference does not constitute an admission that the publicaticn forms a
part of the common general knowledge in the art, in Australia or any other

country.

§366258_t (GHMattars) PB7652 AU KIRSTENA.
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Claims

1. Granules comprising as essential components:

a) between & and 30% by weight on the total weight of the

composition of a superabsorbent polymer

b) bhetween 35 and 60% by weight on the total weight of the
composition of a hygroscopic material essentially of vegetable

origin

c) between 20 and 30% by weight on the total weight of the
composition of a natural plasticizer of mineral or vegetable

origin,

wherein the component (b) is a cellulosic material selected from among

cereal fibres, corn cob, peat and/or rice husk,

wherein when the plasticizer or component (c¢) is of vegetable origin, it
is selected from among starch, flour, corn cob, and when the plasticizer
is of mineral origin is selected from among bentonite, zeolite, rock

flour in micronised form.

2. The granules according to claim 1, wherein the superabsorbent pclymer
(SAP) is an acrylic acid/acrylamide cross-linked copolymer, wherein
the repeating units related to the acrylic acid are preferably

gsalified with an alkali metal.

3., The granules according to claim 1 or 2 wherein said alkali metal is

selected from among sodium and potassium.

4. The granules according to claim 1 to 3, wherein said component is

selected from among peat, and/cr rice husk.

5. The granules according to any one of claims 1-4, wherein the

component (c) is bentonite.

£366258_1 (GHMalters) P87652 Al KIRSTENA
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The granules according to any one of claims 1-5, comprising
fertilizers and/or pesticides, and other additives usually used in

the agricultural industry and/or for ornamental plants.

The granules according to any one of claims 1-6, comprising: between
20 and 30% of component (a), between 40 and 60% of component (b) and

between 20 and 30% of compoment (c).

Method for preparing the granules according to any one of claims 1-7

comprising:

I) mixing components (a), {(b) and (¢), and

TI) subsequently passing the mixture on a machine for pelletizing
animal foodstuffs comprising a pressing group consisting of one or
more rollers that compress the abovementioned mixture on a die

supply line from which the product exits in form of pellets.

Method for preparing the granules according to claim 8 comprising

the following stages:

A)Mixing the components (a), (b) and (¢) according to anyone of
¢claims 1-9, with a water content up to 20% of water

B) Extruding the mixture obtained in the previous step,

D) cutting the extruded product to the length suitable to obtain the

granulate of the desired size.

10. Use of the granules according to any one of claims 1-7 asg an
additive for compost for ornamental plants and/or agricultural

production plants.

11. The granules of claim 1, the method of claim 8, or the use of
claim 10, substantially as hereinbefore described with reference to

any one ¢f the Examples.

6366258 1 (GHMatters) PB7852.AU KIRSTENA
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