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Description

Field of the Invention

[0001] The present invention relates to the field of fertilizers, specifically to production of compacted polyhalite and
potash mixture to act as a fertilizer.

Background of the Invention

[0002] To grow properly, plants need nutrients (nitrogen, potassium, calcium, zinc, magnesium, iron, manganese,
etc.) which normally can be found in the soil. Sometimes fertilizers are needed to achieve a desired plant growth as
these can enhance the growth of plants.

[0003] This growth of plants is met in two ways, the traditional one being additives that provide nutrients. The second
mode by which some fertilizers act is to enhance the effectiveness of the soil by modifying its water retention and aeration.
Fertilizers typically provide, in varying proportions, three main macronutrients:

Nitrogen (N): leaf 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);

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

[0004] The most reliable and effective way to make the availability of nutrients coincide with plant requirements is by
controlling their release into the soil solution, using slow release or controlled release fertilizers.

[0005] Both slow release fertilizers (SRF) and controlled release fertilizers (CRF) supply nutrients gradually. Yet, slow
release fertilizers and controlled release fertilizers differ in many ways: The technology they use, the release mechanism,
longevity, release controlling factors and more.

[0006] Solid fertilizers include granules, prills, crystals and powders. A prilled fertilizer is a type of granular fertilizer
that is nearly spherical made by solidifying free-falling droplets in air or a fluid medium. Most controlled-release fertilizers
(CRFs) used in commercial nurseries are prilled fertilizers that have been coated with sulfur or a polymer. These products
have been developed to allow a slow release of nutrients into the root zone throughout crop development.

[0007] Polyhalite is an evaporite mineral, a hydrated sulfate of potassium, calcium and magnesium with formula:
K>Cas,Mg(S0,4)42H,0. Polyhalite is used as a fertilizer since it contains four important nutrients and is low in chloride:

48% S0; as sulfate
14% K,0

6% MgO

17% CaO

[0008] Potash refers to potassium compounds and potassium-bearing materials, the most common being potassium
chloride (KCI). Potassium is the third major plant and crop nutrient after nitrogen and phosphorus. It has been used
since antiquity as a soil fertilizer (about 90% of current use). Elemental potassium does not occur in nature because it
reacts violently with water. As part of various compounds, potassium makes up about 2.6% of the weight of the Earth’s
crust and is the seventh most abundant element, similar in abundance to sodium at approximately 1.8% of the crust.
Potash is important for agriculture because it improves water retention, yield, nutrient value, taste, color, texture and
disease resistance of food crops. It has wide application to fruit and vegetables, rice, wheat and other grains, sugar,
corn, soybeans, palm oil and cotton, all of which benefit from the nutrient’'s quality enhancing properties.

[0009] DE102007049182B3 discloses a procedure for producing potassium-magnesium-fertilizers and filling materials
suitable for dry filling, from polymineralic raw potassium salt with a clay content of up to 20%, comprises: fragmenting
the dry raw salt that is comminuted to a maximum particle size of less than 4 mm, by sieving to 3-6 particle fractions;
separating the individual strong magnetic clay containing fractions and non-magnetic fractions in a magnetic field; and
separating a potassium concentrate containing 18-24% of potassium oxide and a by-product consisting of halite (sodium
chloride). Procedure for producing potassium-magnesium-fertilizers and filling materials suitable for dry filling, from
polymineralic raw potassium salt with a clay content of up to 20%, comprises: fragmenting the dry raw salt that is
comminuted to a maximum particle size of less than 4 mm, by sieving to 3-6 particle fractions; separating the individual
strong magnetic clay containing fractions and non-magnetic fractions, which contain the potassium- and magnesium
mineral and the halite portion of the raw salts, in a magnetic field; subsequently concentrating the non-magnetic fractions
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(poor in clay); and separating to a potassium concentrate containing 18-24% of potassium oxide and a by-product
consisting of halite (sodium chloride) in a flotation carrying alkaline solution with a flotation agent, which is indifferent
compared to the mineral constituent.

[0010] WO2016051130A1 discloses a method for manufacturing a pelletised mineral product, the method
comprising :in a first mixing step, forming a first mixture by mixing the evaporite mineral with non- gelatinised starch
under conditions that are insufficient to substantially gelatinise the starch;in a second mixing step, forming a second
mixture by mixing the first mixture under conditions that are sufficient to substantially gelatinise the starch comprised
within the first mixture; and forming the second mixture into pellets.

Summary of the Invention

[0011] According to some demonstrative embodiments, there is provided herein a process for the compaction of
Polyhalite with a Potash, wherein said process comprising: mixing a feed of polyhalite with a feed of said Potash in a
mixer to yield a mixture; compacting said mixture in a compactor 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 transferred to said mixer for further mixing, and desired size granular particles which are transferred to a polish
screener. According to some embodiments, the process may be a wet process including the addition of a binder.
[0012] According to some embodiments, the binder may be added to the mixer with said feed of polyhalite and said
feed of Potash.

[0013] Accordingto some embodiments, the binder may be selected from the group including starch, bentonite, sodium
silicate, lignosulfonates, molasses, hydrated lime, bitumen, Portland cement, clay, acids (nitric, hydrochloric, phosphoric,
sulphuric), cellulose gum, sucrose, water, water glass, cements, Fly Ash, Potassium and Sodium Silicate, MgO, CaO,
Alganite, Geo-polymers, oils and waxes and the like, or a combination thereof.

[0014] According to some embodiments, the process is a dry process wherein said mixture is heated in a heater after
being mixed in said mixer.

Detailed Description of the Invention

[0015] According to some demonstrative embodiments, there is provided a process for the compaction of a polyhalite
and potash mixture (the mixture may also be referred to as "PotahPlus®").

[0016] According to some demonstrative embodiments, there is provided a compacted polyhalite and potash mixture.
[0017] According to some embodiments, there is provided herein a process for mixing Potash with Polyhalite, wherein
the concentration of Potash in the mixture may be in the range between 0%- 95% w/w Potash.

[0018] According to some embodiments, the process may preferably include compacting of 50%w standard Potash
and 50%w Polyhalite.

[0019] According to some embodiments, the compaction may a dry compaction and according to other embodiments,
the compaction may be a wet compaction.

[0020] According to some embodiments, the compaction process may include the addition of a binder.

[0021] According to some embodiments, the binder, as referred to herein, may include but not limited to any suitable
material or compound that may mechanically and/or chemically hold or draw other materials together to form a cohesive
whole, including, for example, organic or inorganic 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, Fly Ash, Potassium and Sodium Silicate, MgO, CaO, Alganite, Geo-polymers,
oils and waxesand the like, or a combination thereof.

[0022] According to some demonstrative embodiments, the binder may be added in a concentration ranging between
0.5 - 20% w/w, preferably between 3-7% wi/w.

[0023] Accordingto some demonstrative embodiments, the addition of a binder to the process improves the compaction
process, enhances the strength of the resulting granules (also referred to herein as flakes) and diminishes the abrasion
of the final product, e.g., when the final resulting product is transported). According to some embodiments, the resulting
product may have a low abrasion level.

[0024] According to some embodiments, when the compaction is a wet compaction, in addition to the binder, water
may be added as well. According to some embodiments, the compaction may be conducted at high feeding temperatures.
In addition, the quality of the compacted product may be higher as the Potash level increases.

[0025] According to some demonstrative embodiments, the dry compaction process may include the following steps:

Mixing Potash with Polyhalite, optionally with an organic or inorganic binder like gum guar, polymers geo-polymers
acids or basic additives, and other additives may be added at this stage as well;
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The mixture may be heated to a temperature between 80-180 °C, preferably 160°C.
Feeding the mixture into a compactor to provide compacted flakes; Grinding of the flakes;
Sieving of the grinded flakes; and

[0026] According to some embodiments, after sieving there are three types of yield:

1. Desired sized flakes - between 14 - 33 mm thickness, S.G. between 1.9 to 2.4 g/cm3. According to some embod-
iments, the desired size of the flakes (also referred to herein as "particles" or "granules”) is between 1-6 mm, most
preferably between 2-4 mm.

2. Oversized (OS) flakes - are returned to the grinding stage, e.g., between 4-20% w/w of the total resulting flakes.
3. Undersized (US) flakes - are returned to the mixture for compaction, e.g., between 10 to 70% w/w of the total
resulting flakes.

[0027] According to some embodiments, in the dry process, optionally a binder may be added in a concentration of
between 0.01-7% w/w, preferably between 1-5% w/w, most preferably between 2-4% w/w.

[0028] According to some embodiments, oil may be added to the resulting granules, e.g., to improve the rheology of
the product and diminish dust formation. For example in an amount between 3000-5000 ppm, preferably 3000 ppm.
According to some embodiments, any suitable oil may be used, including for example, mineral oil or similar, slack wax
or similar, paraffin wax or similar or mixture of them

[0029] According to some demonstrative embodiments, the process may include unique conditions to enable to ef-
fective compaction of Potash and Polyhalite, including high temperatures ranging from 80 to 190°C preferably 160-C
and high force conditions ranging from 45 to 100 kN/cm, preferably 55 kN/cm and Flack thickness between 1.4 mm to
33 mm . According to some embodiments, the desired size of the flakes is between 1-6 mm, most preferably between
2-4 mm.

[0030] According to some demonstrative embodiments, the present invention allows for the effective compaction of
polyhalite which is difficult to compact under regular conditions due to the difficulty in achieving deformation of polyhalite
particles.

[0031] According to some embodiments the addition of Potash, Phosphate compounds or Potassium Nitrate to Pol-
yhalite and the unique conditions described herein enable to overcome the difficulties of compacting Polyhalite and to
effectively provide compacted granules of with addition of phosphate compounds, Potassium Nitrate or Potassium Sulfate
[0032] According to some demonstrative embodiments, the process of the present invention may also be effective
when Potash is replaced with Potassium Nitrate and/or Potassium Sulphate. In these cases the Phosphates compounds
or Potassium Nitrate will be added to Polyhalite and the unique conditions described herein enable to overcome the
difficulties of compacting Polyhalite and to effectively provide compacted granules of polyhalite with potash, phosphate
compounds or potassium Nitrate or Potassium Sulfate optionally with addition of a binder.

[0033] According to some embodiments, the process may include wet compaction, wherein the process is carried out
in a temperature ranging from room temperature (~25°C) to 100°C

[0034] According to these embodiments, in wet compaction the process includes the following steps:

Mixing Potash with Polyhalite, optionally with a binder suspension at room temperature;
Feeding the mixture into a compactor to provide wet compacted flakes; Grinding of the flakes;
Sieving of the grinded flakes; and

[0035] According to some embodiments, after sieving there are three types of yield:

1. Desired sized flakes -from 1.4 to 33 mm thickness, S.G. between 1.9 to 2.4 g/cm3
2. Oversized (OS) flakes - are returned to the grinding stage, e.g., between 4-20% of the yield.
3. Undersized (US) flakes - are returned to the mixture for compaction

[0036] According to these embodiments, the wet compaction process includes heating the desired size granules in
order to evaporate any water residues from the granules, resulting in dry granules. According to some embodiments,
the granules are heated to a temperature of between 100-160°C, preferably 140°C.

[0037] According to some embodiments the wet compaction process allows for the compaction of polyhalite at high
concentrations from 10% to 100%, preferably 59% of polyhalite.

[0038] According to some embodiments, the binder suspension may include a binder which is immersed in water,
wherein the binder in the wet process is preferably fly ash, calcium oxide and/or calcium hydroxide.

[0039] According to some embodiments, to the resulting flakes additives may be added, including for examples,
nutrients, minerals, coating materials, sustained release compounds and the like.
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[0040] According to some embodiments, the nutrients may include:

Nitrogen (N): leaf 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);

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

[0041] According to some embodiments, the mixture of the present invention may also include additional fertilizer
besides Potash and Polyhalite.

[0042] According to some demonstrative embodiments, the term "fertilizer" may include 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 mix-
ture 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, phos-
phorus, 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.

[0043] According to some embodiments, the fertilizer preferably includes one or more of nitrogen fertilizers such as
ammonia, anhydrous ammonium nitrate, urea and sodium nitrate; Phosphate fertilizers; Potassium fertilizers, such as
Potash, potassium chloride, potassium sulfate, potassium carbonate, or potassium nitrate

[0044] According to some embodiments, the fertilizer is preferably Ammonium Sulphate.

[0045] According to some demonstrative embodiments, the sieving is done using a siever having opening with a
diameter of between 1.4-4.5 mm preferably between 2-4 mm, most preferably 3.4 mm.

[0046] According to some embodiments, the mixing is performed in a blade blender and/or any other suitable devise
capable of having a rotation speed that creates a swirling motion for a perfect homogenization and a high blending
precision, e.g., a Ploughshare ® Mixer.

[0047] According to some embodiments, the resulting flakes/granules may be glazed and further coated with a suitable
coating. For example, the coatings may include biodegradable coatings, sustained release coatings, controlled release
coatings, oily coatings, wax coatings.

[0048] The resulting Polyhalite and potash mixture may include the following properties as detailed in table 1

Table 1
Chemical Properties Concentration
Potassium (K,0) 37.0% Min.
Sulphur (SO3) 23.0 % Min.
Magnesium (MgO) 2.7% Min.
Calcium (CaO) 8.1% Min.
H,0 1.0% max

[0049] The resulting Polyhalite and potash compacted product mixture may include the following particle size distri-
bution as detailed in table 2

Table 2

Particle size distribution

Mesh Size (mm) | Typical Retained Range (%)

4.00 5-15
2.80 50 - 80
2.36 75-95
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(continued)

Particle size distribution

Mesh Size (mm) | Typical Retained Range (%)
2.00 90 -99

1.00 99 minimum

[0050] The resulting Polyhalite and potash mixture may include the following properties as detailed in table 3

Table 3

Physical & Chemical properties
Bulk Density 1.34 T/m3

pH Neutral

[0051] Reference is now made to Figure 1 which depicts a wet process 100 for the compaction of Polyhalite and
Potash in accordance with some demonstrative embodiments described herein.

[0052] As shown in Fig. 1, wet process 100 may include a binder preparation step 108.

[0053] According to some embodiments, preparation step 108 can include the following steps: binder heating, mixing,
grinding, activation, dissolution and curing,

[0054] Step 106 depicts the addition of the binder to a pre-mixer 110, in which the pre-mixer 110 saves the homogenous
composition of the binder mixture.

[0055] According to some embodiments, the binder is then added to a mixer 112 to which a feed of Polyhalite 102 is
added together with a feed of Potash 104.

[0056] According to some embodiments, in mixer 112 the Polyhalite, Potash and binder are homogenously mixed
together to create a Polyhalite/Potash wet mixture ("the mixture").

[0057] According to some embodiments, the mixture may then be transferred to a compactor 114 to undergo com-
paction. The compactor may work in the follow conditions: high or low temperatures ranging from 80 to 1900C preferable
150-C and high force conditions ranging from 45 to 100 kN/cm, preferable 55 kN/cm and Flack thickness between 4mm
to 40mm . According to some embodiments, the mixture leaves compactor 114 as compacted masses which are then
transferred to a crusher 116, and the masses are then crushed to finer particles in a size ranging from 0.1mm to 20 mm
[0058] According to some embodiments, the particles may undergo primary screening in a screener 118 with multiple
decks between 1 mm to 6 mm, preferably 1, 2 and 5 mm.

[0059] According to some demonstrative embodiments, from screener 118 there may be yielded particles in 3 different
size ranges:

1. Oversized particles 138 (also referred to herein as "OS") having a size diameter of more than 6 mm.
2.Undersized particles 134 (Also referred to herein as "US") having a size diameter between of below 1 mm.
3.Desired sized particles having a size diameter of between 1 to 6 mm

[0060] According to some embodiments undersized particles 134 and/or any dust that may be formed while passing
through screener 118 can be separately granulated and/or introduced back to the process, e.g., to mixer 112 to be mixed
again with the mixture. The range of the undersized particles 134 and/or any dust that may be formed while passing
through screener 118 can be between 0.1 to 1 mm.

[0061] Oversized particles 138 may go at least one crushing procedure to be crushed to a desired size.

[0062] Forexample, OS 138 may be transferred to crusher 120 and undergo a secondary screening in screener 122.
Any particles having a desired size ranging between 0.1mm to 20 mm that may result from screener 122 may be added
back to screener 118.

[0063] Oversized particles 142 that result from screener 122 may undergo additional crushing in crusher 124, wherein
particles yielded from crusher 124 are added back to screener 118 for further processing.

[0064] According to some embodiments, the differences between crusher 120 and 124 may be hammer mill or other
kind of crushers.

[0065] According to some embodiments, the desired sized particles leaving screener 118 may go through a process
of drying to drying any residual moisture from the particles and to yield dry particles.

[0066] The dry particles are then transferred to a polishing screener 128 to undergo an additional, finer, screening
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process 1 mm to 6 mm preferably 2mm to 4 mm. According to some demonstrative embodiments, from polishing screener
128 there may be yielded particles in 3 different size ranges:

1. Oversized particles 140 (also referred to herein as "OS") having a size diameter over 6 mm
2. Undersized particles 136 (Also referred to herein as "US") having a size diameter under 1 mm
3.Final particles having a size diameter of 1 to 6 mm, preferably 2-4.75 mm.

[0067] According to some demonstrative embodiments the undersized particles 136 may be transferred back to mixer
112 to be mixed again with the mixture.

[0068] Oversized particles 140 may go through a crushing procedure to be crushed to a desired size.

[0069] For example, OS 140 may undergo crushing in crusher 124, wherein particles yielded from crusher 124 are
added back to screener 118 for further processing.

[0070] According to some embodiments, the final particles yielded from polishing screener 128 may go through a
process of glazing in glazer 130. According to some embodiments, the grazing system may prevent the abrasion and
dust pollution during the transport. Glazer 130 may include a rotary drum, a drying can, various types of dryers, e.g.,
fluid bed dryer, or others

[0071] The yield from glazer 130 is to be packaged as the final product 132

[0072] Reference is now made to Figure 2 which depicts a dry process 200 for the compaction of Polyhalite and Potash
in accordance with some demonstrative embodiments described herein.

[0073] As shown in Fig. 2, dry process 200 may include a feed of Polyhalite 202 which is added together with a feed
of Potash 204 to a mixer 206. According to some embodiments, in mixer 206 the Polyhalite and Potash are homogenously
mixed together to create a Polyhalite/Potash dry mixture ("the dry mixture").

[0074] According to some embodiments, the dry mixture may then be transferred to a Heater 208 to heat the material
to compacting process between 80 to 190 degrees, preferably 170 degrees.

[0075] Accordingtosome embodiments, the heated dry mixture may then be transferred to a compactor 210 to undergo
compaction and yield compacted masses. According to some embodiments, the compaction parameters amy include
high temperatures ranging from 80 to 190°C preferably 150°C and high force conditions ranging from 45 to 100 kN/cm,
preferable 55 kN/cm and Flack thickness between 14mm to 37 mm.

[0076] Accordingtosome embodiments, the compacted masses are then transferred to a crusher 212, and the masses
are then crushed to finer particles

[0077] According to some embodiments, the particles may undergo primary screening in a screener 214 with multiple
decks between 1 mm to 6 mm, preferable 1, 2 and 5 mm.

[0078] According to some demonstrative embodiments, from screener 214 there may be yielded particles in 3 different
size ranges:

1. Oversized particles 232 (also referred to herein as "OS") having a size diameter of having a size diameter of more
than 6 mm.

2.Undersized particles 228 (Also referred to herein as "US") having a size diameter of less than 1 mm.

3.Desired sized particles having a size diameter between 1 to 6 mm

[0079] According to some embodiments undersized particles 228 and/or any dust that may be formed while passing
through screener 214 can be separately granulated and/or introduced back to the process, e.g., to mixer 206 or heater
208. The range of the undersized particles 228 and/or any dust that may be formed while passing through screener 214
can be between 0.1 to 1 mm.

[0080] According to some demonstrative embodiments the undersized particles 228 may be transferred back to heater
208.

[0081] Oversized particles 232 may go at least one crushing procedure to be crushed to a desired size.

[0082] Forexample, OS 232 may be transferred to crusher 222 and undergo a secondary screening in screener 224.
Any particles having a desired size ranging between 1 to 6 mm preferable 2 mm to 4 mm that may result from screener
224 may be added back to screener 214.

[0083] Oversized particles 236 that result from screener 224 may undergo additional crushing in crusher 226, wherein
particles yielded from crusher 226 are added back to screener 214 for further processing.

[0084] According to some embodiments, the differences between crusher 222 and 226 may be the kind of crusher
and operational parameters.

[0085] According to some embodiments, the desired sized particles leaving screener 214 may go through a polishing
screener 216 to undergo an additional, finer, screening process. 1 to 6 mm preferable 2 mm to 4 mm

[0086] According to some demonstrative embodiments, from polishing screener 216 there may be yielded particles
in 3 different size ranges:
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1. Oversized particles 234 (also referred to herein as "OS") having a size diameter higher than 6 mm
2. Undersized particles 230 (Also referred to herein as "US") having a size diameter lower than 1 mm
3. Final particles having a size diameter of 1-6 mm, preferably between 2-4 mm.

[0087] According to some demonstrative embodiments the undersized particles 230 may be transferred back to heater
208.

[0088] Oversized particles 234 may go through a crushing procedure to be crushed to a desired size.

[0089] For example, OS 234 may undergo crushing in crusher 226, wherein particles yielded from crusher 226 are
added back to screener 214 for further processing.

[0090] According to some embodiments, the final particles yielded from polishing screener 216 may go through a
process of glazing in glazer 218. According to some embodiments, the glazing system may prevent the abrasion and
dust pollution during the transport. Glazer 218 may include a rotary drum, and dryer, can be used various types of dryers,
e.g., fluid bed dryer, rotary dryer or others

[0091] The yield from glazer 218 is to be packaged as the final product 220.

Examples
Example-1

[0092] The following conditions were set:

Feeding material 1. 50%w Polyhalite standard grade
2. 50%w Potash standard grade
Equipment Units Value/Description
Feed Temp -C 160-170
Feed Rate ton/h 40
Motor power kW 710
Roll Width mm 800
Roll speed [RPM] 18
Linear speed [m/s] 0.94
Roll Diameter [em] 1000
Flake specific weight g/lcm3 >2.263
Pressure Ratio 0.9
Off load Gap [mm] 16
Working Gap [mm] 20
Force [kN/c 44
Specific force [kN/(c 2.6-3.1
Specific Pressing Force | kN/cm 54.4-59
Screw Speed rpm 93-96
Recycle Ratio High (preferably estimated based on the flakes’ size)
1st Crusher Speed rpm 473-1500
2st Crusher Speed rpm 473-1599
Hammer Speed 500-1500
Dust trap system Filter/cyclon
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[0093] Specification of the resulting product

Granulometry 2-4 mm

%H20 <0.1%

Abrasion (-12) <30%

Abrasion (-32) <19%

Single Strength >2 kgForcel/granule
Dust after abrasion (%) | 1.35

Caking (Kg/cake) <8

Environmental dust <0.05

Claims
1. A process for the compaction of Polyhalite with Potash, wherein said process comprising:

mixing a feed of polyhalite with a feed of said Potash in a mixer to yield a mixture;

compacting said mixture in a compactor to yield masses;

crushing said masses in a crusher to yield particles; and

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

2. The process of claim 1, wherein said process is a wet process including the addition of a binder.
3. The process of claim 2, wherein said binder is added to the mixer with said feed of polyhalite and said feed of Potash.

4. The process of claim 3, wherein said binder is selected from the group including starch, bentonite, sodium silicate,
lignosulfonates, molasses, hydrated lime, bitumen, Portland cement, clay, acids (nitric, hydrochloric, phosphoric,
sulphuric), cellulose gum, sucrose, water, water glass, cements, Fly Ash, Potassium and Sodium Silicate, MgO,
CaO, Alganite, Geo-polymers, oils and waxes and the like, or a combination thereof.

5. The process of claim 1 wherein said process is a dry process wherein said mixture is heated in a heater after being
mixed in said mixer.

Patentanspriiche
1. Verfahren zur Verdichtung von Polyhalit mit Pottasche, wobei das Verfahren umfasst:

Mischen einer Polyhalit-Beschickung mit einer Pottasche-Beschickung in einem Mischer, um ein Gemisch zu
erhalten;

Verdichten des Gemischs in einem Kompaktierer, um Massen zu erhalten;

Zerkleinern dieser Massen in einem Brecher, um Partikel zu erhalten; und

Sieben der Partikel in einer Siebmaschine, um Partikel in drei verschiedenen Grofien zu erhalten: Gbergrofie
feine Partikel, die einem zweiten Zerkleinerungsverfahren unterzogen werden und zum Sieben in die Siebma-
schine zurtickgefihrtwerden, untergrof3e feine Partikel, die zum weiteren Mischen und Verdichtenin den Mischer
iberfiihrt werden, und feine Partikel gewiinschter GrdRe, die zum Glasieren und Olen auf einen Politursiebma-
schine Uberfihrt werden

2. Verfahren nach Anspruch 1, wobei das Verfahren ein Nassverfahren ist, das die Zugabe eines Bindemittels bein-
haltet.

10
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3. Verfahren nach Anspruch 2, wobei das Bindemittel dem Mischer zusammen mit der Polyhalit-Beschickung und der
Pottasche-Beschickung zugegeben wird.

4. Verfahren nach Anspruch 3, wobei das Bindemittel aus der Gruppe ausgewahlt ist, die Starke, Bentonit, Natrium-
silikat, Ligninsulfonate, Melasse, gel6schten Kalk, Bitumen, Portlandzement, Ton, Sauren (Salpetersaure, Salzsau-
re, Phosphorsaure, Schwefelsdure), Zellulosegummi, Saccharose, Wasser, Wasserglas, Zemente, Flugasche, Ka-
lium- und Natriumsilikat, MgO, CaO, Alganit, Geopolymere, Ole und Wachse und dergleichen oder eine Kombination
davon beinhaltet.

5. Verfahrennach Anspruch 1, wobeidas Verfahren ein Trockenverfahren ist, bei dem das Gemisch nach dem Mischen
in dem Mischer in einem Heizgerat erwarmt wird.

Revendications
1. Procédé pour le compactage de polyhalite avec de la potasse, dans lequel ledit procédé comprend :

le mélange d’'une charge de polyhalite avec une charge de ladite potasse dans un mélangeur pour produire un
mélange ;

le compactage dudit mélange dans un compacteur pour produire des masses ;

le broyage desdites masses dans un broyeur pour produire des particules ; et

le tamisage desdites particules dans un tamis pour produire des particules de trois tailles différentes : des
particules fines surdimensionnées qui subissent un second processus de broyage et sont renvoyées audit tamis
pour le tamisage, des particules fines sous-dimensionnées qui sont transférées audit mélangeur pour un mé-
lange et un compactage supplémentaires, et des particules fines de taille souhaitée qui sont transférées vers
un tamis a polir pour le vernissage et le huilage

2. Procédé selon la revendication 1, dans lequel ledit procédé est un procédé humide comprenant I'ajout d’un liant.

3. Procédé selon la revendication 2, dans lequel ledit liant est ajouté au mélangeur avec ladite charge de polyhalite
et ladite charge de potasse.

4. Procédé selon la revendication 3, dans lequel ledit liant est choisi dans le groupe comprenant 'amidon, la bentonite,
le silicate de sodium, les lignosulfonates, la mélasse, la chaux hydratée, le bitume, le ciment Portland, 'argile, les
acides (nitrique, chlorhydrique, phosphorique, sulfurique), la gomme de cellulose, le saccharose, 'eau, le verre
soluble, les ciments, les cendres volantes, le silicate de potassium et de sodium, le MgO, le CaO, I'alganite, les
géopolymeres, les huiles et les cires et similaires, ou une combinaison de ceux-ci.

5. Procédé selon larevendication 1, dans lequel ledit procédé est un procédé sec dans lequel ledit mélange est chauffé
dans un appareil de chauffage aprés avoir été mélangé dans ledit mélangeur.
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