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A POLYHALITE AND SOP GRANULE AND A
PROCESS FOR THE PRODUCTION THEREOF

Field of the Invention

The present invention relates to the field of fertilizers, specifically to a

eranule comprising polyhalite and potassium sulphate.

Background of the Invention

To egrow properly, plants need macronutrients:

Nitrogen (N): leat growth;

Phosphorus (P): Development of roots, flowers, seeds, fruit;

Potassium (K): Strong stem growth, movement of water in plants,
promotion of flowering and fruiting; three secondary macronutrients:
calcium (Ca), magnesium (Mg), and sulphur (S);

And micronutrients: copper (Cu), iron (Fe), manganese (Mn), molybdenum
(Mo), zinc (Zn), boron (B), and of occasional significance there are silicon
(S1), cobalt (Co), and vanadium (V) plus rare mineral catalysts.

In this patent we describe granulation of composite fertilizer which contain

polyhalite and potassium salt.

Summary of the Invention

According to some demonstrative embodiments there 1s provided herein a

fertilizer granule comprising Polyhalite and Sulphate of Potash (SOP),
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wherein said granule comprises a granule strength of at least 0.5
Kg/eranule.

According to some embodiments, the granule may further comprise a
binder, selected from the group including starch, activated starch, activated
starch with potassium silicate; meta kaolin; potassium silicate; sodium
silicate or a combination thereof.

According to some embodiments, the binder may be activated starch.
According to some embodiments, the activated starch may be present in a
concentration of 2% w/w.

According to some embodiments, the granule may comprise a ratio of
polyhalite to SOP of 1:4 to 4:1.

Preferably the ratio may be between 1:2 to 2:1.

Most preterably the ratio may be 1.1:0.9 (11:9) to 0.9:1.1 (also referred to
herein as 55:45).

According to some embodiments, there 1s provided herein a process for the
eranulation of Polyhalite with SOP comprising: mixing a feed of polyhalite
with a feed of Potassium Sulphate salt and binder in a mixer to yield a
mixture; granulating the mixture in a granulator to yield masses;

crushing the masses 1n a crusher to vield particles; and screening the
particles 1n a screener to yield different particles in three different sizes:
oversized particles which undergo a second crushing process and are
retuned to said screener for screening, undersized particles which are
transferred to said mixer for further mixing, and desired size granular

particles which are transferred to a polish screener.
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According to some embodiments, the particles may comprise: N, K20, SOy,

MegO and CaO.

Detailled Description of the Invention
There 1s provided herein a process for the granulation of Polyhalite with a
Sulphate of Potash (SOP) also referred to as Potassium Sulphate.
According to some demonstrative embodiments, the process may comprise:

mixing a feed of polyhalite with a feed of said Potassium Sulphate
salt and binder 1in a mixer to yield a mixture;

cranulating the mixture in a granulator to yield masses;

crushing the masses in a crusher to yield particles; and

screening the particles in a screener to yield different particles in
three different sizes: oversized particles which undergo a second crushing
process and are retuned to said screener for screening, undersized particles
which are transferred to said mixer for further mixing, and desired size
oranular particles which are transferred to a polish screener.

According to some embodiments, the final product may contain: N, K20,

S04, MgO, CaO
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According to some embodiments there 1s provided herein a granule
comprising a mixture of polyhalite, for example, 40-60% w/v and SOP, for
example, 1n a concentration of 40-60% and optionally a binder.

According to some embodiments, the granule may comprise superior
properties, 1n comparison to a granule comprising only polyhalite or only
SOP.

According to some embodiments, Potassium sulfate (in British English
potassium sulphate (SOP), also called sulphate of potash, arcanite, or
archaically known as potash of sulfur) i1s the 1norganic compound with
formula K2SOy4.

Polyhalite 1s an evaporite mineral, a hydrated sulfate of potassium, calcium
and magnesium with formula: KoCasMg(SO4)4 2H20.

According to some embodiments, 1t has been surprisingly found that
although both polyhalite and SOP are both sulphate salts, the resulting
oeranule exhibits superior strength properties]

According to some demonstrative embodiments, adding SOP to a polyhalite
oranule elevates the concentrations of Potassium and sulphate in the
oeranule, while maintaining the granule as chloride free.

According to some demonstrative embodiments, a number of cash crops,
such as vegetables, fruits, nuts and field crops, are known for their
sensitivity to chloride. Chloride toxicity 1s expressed in the affected plants

as leaf scorching. When the chloride concentration in the soil solution
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increases, plants take up chloride on the account of essential anionic
nutrients, and this may result in reduced crop vield and quality.
Traditional preparation processes of chloride-free potash fertilizers (KNOs,
K2CO3s and K2S504) have certain limitations, such as complicated operation
and existing potential pollution.

According to some demonstrative embodiments, the combination of SOP
and polyhalite 1n a single granule possess numerous surprising advantages.
According to some embodiments, the granule of the present invention
comprises two different sources for providing the plant with Potassium and
Sulphate. According to some embodiments, the first source may be
polyhalite, and the second source may be SOP. According to some
embodiments, SOP and Polyhalite comprise different dissolution rates, and
according to some embodiments enable a plant exposed to the granule of the
present invention to absorb vital nutrients such as Potassium and Sulphate
1n quick rate and 1in a controlled, e.g., slower, rate.

According to some embodiments, the dissolution quantity of SOP 1s 120 g L-
Lat 25°C.

According to some embodiments, 1t possible that the dissolution of SOP can

further be enhanced by adding one or more additives which amehorate the
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diffusion coethicient (D) and the diffusion layer thickness (h), such as sodium
tripolyphosphate (STPP) and/or urea phosphate (UP).

Polyhalite on the other hand, upon contact with water may precipitate as
oypsum and syngenite and magnesium sulphate.

According to some embodiments, the granule of the present invention may
further include one or more additional fertilizers, for example, selected from
the group including any material of natural or synthetic origin that is
applied to soils or to plant tissues to supply one or more plant nutrients
essential to the growth of plants, including, for example, Single nutrient
("straight") fertilizers such as Ammonium nitrate, Urea, calcium
ammonium nitrate, superphosphate, e.g., "Single superphosphate" (SSP),
phosphogypsum, Triple superphosphate (TSP) or a mixture thereof;
Multinutrient fertilizers such as Binary (NP, NK, PK) fertilizers, e.g.,
monoammonium phosphate (MAP) and/or diammonium phosphate (DAP),
NPK fertilizers which are three-component fertilizers providing nitrogen,
phosphorus, and potassium; fertilizers which include one or more of the
main micronutrients sources of iron, manganese, boron, molybdenum, zinc,
and copper and the like; Compound fertilizers, e.g., which contain N, P, and
K; Organic fertilizers such as peat, animal wastes, plant wastes from
agriculture, and sewage sludge; and/or Other elements such as calcium,
magnesium, and sulfur.

According to some demonstrative embodiments, the granule of the present
invention may alsoinclude one or more binders, e.g., selected from the group

including any suitable material or compound that may mechanically and/or
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chemically hold or draw other materials together to form a cohesive whole
including, for example, organic or i1norganic binders, such as, starch,
bentonite, sodium silicate, lignosulfonates, molasses, hydrated lime,
bitumen, Portland cement, clay, acids (nitric, hydrochloric, phosphoric,
sulphuric), cellulose gum, sucrose, water, water glass, cements, or
combinations thereof.

According to some demonstrative embodiments, the binder may preterably

be selected from the group including: Starch, most preferably, activated
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starch, whether alone or 1in combination with potassium silicate; meta
kaolin; potassium silicate; sodium silicate or a combination thereof.
According to some preferable embodiments, the binder 1s activated starch.
According to some embodiments, the granule of the present invention may
comprise a binder in a concentration of between 0.1-5% w/w, preferably 0.5-
3% w/w, most preferably 1-2% w/w.

According to some embodiments, the ratio between polyhalite and SOP 1n
the granule may be 1.1:0.9 to 0.9:1.1.

According to some embodiments, the granule may be prepared by mixing
the polyhalite and SOP 1n a drum and/or any other suitable machine
capable of having a rotation speed of 20-30 rpm.

Adding water 4-10% preterably 7% as spray. According to some
embodiments, the mixing may take place at 40-60 C preterably at 45 C
degrees for 3-5 minutes preferably 3.5 minutes.

After achieving good mixing the mixture may be transterred to a fluidized
bed dryer at 100-140 C, preterably 120 C for 30-60 minutes preferably 40
minutes.

The granulation process may include the addition of a binder 1-5% binder.
The binder may include but not limited : for example, organic or inorganic
binders, such as, starch, bentonite, sodium silicate, lignosulfonates,
molasses, hydrated ime, bitumen, Portland cement, clay, cellulose gum,

sucrose, water, water glass, cements, Fly Ash, Potassium and Sodium
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Silicate, MgQO, CaO, Alganite, Geo-polymers, oils and waxesand the like, or
a combination thereof.
The dry process may 1include the following steps:
Mixing Polyhalite with Potassium Sulphate according to the formula.
Adding micronutrients.
Sieving of the granules
After sieving there are three types of yield:
1. Desired sized granules “between 1-6 mm, most preferably between 2-
4 mm. Around 70% of the granules were between 2-4 mm.
2. Oversized (OS) granules s — are returned to the grinding stage,
3. Undersized (US) granules — are recycled to the mixture for
osranulation.

According to some embodiments, samples may be taken for analysis.

Example 1
3 Kg of mixture containing 55% polyhalite, potassium sulphate 45%
eround to less than 2 mm.

60gr of activated starch was mixed.

Water - 210 cc

Steam was added to the mixture up to 55 C degree.
The drum operated for 3.5 minutes at 26 rpm.
From the drum the mixture was transferred to a fluidize bed for 45 minutes

at 120°C.
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Yield was 60%

Strength of resulting granule was 2.6 Kg/granule

Example 2

3 Kg of mixture containing 55% polyhalite, potassium sulphate 45%
oround to less than 2 mm with:

60gr meta kaolin

Yield 60%

Strength of granule 1.4 Kg/granule

Example 3

3 Kg of mixture containing 55% polyhalite, potassium sulphate 45%
oround to less than 2 mm with:

60gr potassium silicate

Yield 60%

Strength of granule 0.6 Kg/egranule.

Example 4

3 Kg of mixture containing 55% polyhalite, potassium sulphate 45%
oeround to less than 2 mm with

60gr sodium silicate

Yield 60%

Strength of granule 0.5 Kg/eranule

10
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Example 5

3 Kg of mixture containing 55% polyhalite, potassium sulphate 45%
oround to less than 2 mm with:

30gr activated starch and 30gr potassium silicate.

Yield 60%

Strength of granule 2.0 Kg/granule

Example 6
3 Kg of mixture containing 70% polyhalite, potassium sulphate 30%
oround to less than 2 mm with:

60gr of activated starch was mixed.
Water - 210 cc

Yield 60%

Strength of granule 3.1 Kg/eranule.

Example 7
3 Kg of mixture containing 30% polyhalite, potassium sulphate 70%
oround to less than 2 mm with:

60gr of activated starch was mixed.

Water - 210 cc
Yield 60%

Strength of granule 2.4 Kg/egranule.

Table 11s a summarizing table of the results of the examples above:

11
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Table 1

While this invention has been described in terms of some specific examples,

many modifications and variations are possible. It 1s therefore understood

that within the scope of the appended claims, the invention may be realized

therwise than as specifically described.
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Claims

1. A fertilizer granule comprising Polyhalite and Sulphate of Potash
(SOP), wherein said granule comprises a granule strength of at least
0.5 Kg/granule.

2. The granule of claam 1, wherein said granule further comprises a
binder, selected from the group including activated starch, activated
starch with potassium silicate; meta kaolin; potassium silicate;
sodium silicate or a combination thereof.

3. The granule of claim 2, wherein said binder 1s activated starch.

4. The granule of claim 3, wherein said activated starch i1s present in a
concentration of 2% w/w.

5. The granule of claim 1, comprising a ratio of polyhalite to SOP of
between 1:4 to 4:1.

6. The granule of claim 5, comprising a ratio of polyhalite to SOP of 11:9.

7. A process for the granulation of Polyhalite with SOP comprising:

mixing a feed of polyhalite with a feed of Potassium Sulphate
salt and binder 1in a mixer to yield a mixture;

eranulating said mixture in a granulator to yield masses;

crushing said masses in a crusher to yield particles; and

screening said particles in a screener to yield different
particles in three different sizes: oversized particles which undergo a
second crushing process and are retuned to said screener for

screening, undersized particles which are transfterred to said mixer

15
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for further mixing, and desired size granular particles which are

transferred to a polish screener.

8. The process of claim 7, wherein said particles comprise: N, K20, SOy,

MegO and CaO.
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