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(57) Method of obtaining protected against caking,
ultrafine particle fractions of raw materials such as chalk,
gypsum and limestone in which the initial raw material is
introduced to the impact mill (2), favourably a beater mill,
where it is subject to crushing with simultaneous mechan-
ical activation of particles, it is further delivered to the
dynamic separator (4), it is subject to generation of frac-
tion of particle sizes not exceeding 90 mm which is sent
to the separating cyclone (5) where it is separated from
the circulating gas and sent to the bunker (26), is accord-
ing to the invention characterized by the fact that the ob-
tained ultrafine loose material is, prior to further transport
and storage, subject to customizing, i.e. mechanical de-
caking and activation and discharge of electrostatic
charges from the surface of particles in mechanical dis-
integrator (11) with simultaneous mixing, preliminary aer-
ation in the chute cone of mechanical disintegrator (11),
and then it is subject to intense process of aeration in
pneumatic pressure pump (13) and transported to stor-
age vessel (14). According to the invention version, ad-
ditional loose material, favourably a halloysite is deliv-
ered to mechanical disintegrator (11) from additional ves-
sel or set of vessels (21).

The subject of the invention is also a system of this
method execution.

In systems of equipment according to the invention,
by the method according to the invention, very fine par-
ticle fractions are obtained which are protected against
undesired caking during their processing, storage, cus-
tomizing, transportation and intended use.
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Description

[0001] The subject of the invention is the method of
obtaining protected against caking ultrafine fractions of
particle raw materials such as chalk, gypsum and lime-
stone, mechanically activated, of high reactivity, deprived
of electrostatic charges and protected against undesired
caking for the period of internal transport, storage, cus-
tomizing and further distribution to the recipient and in-
tended use. The subject of the invention is also a system
for this method execution.
[0002] Materials having the characteristics reached
according to the invention are intended for wide range of
applications in different sectors of industry, in particular
as sorbents for removal of toxic gases in power plants,
as mixtures for road foundations mechanically stabilized,
as agricultural limestone, as fillers for plastics and con-
struction chemistry, as ground powdered chalk and lime-
stone powder of reduced dust content, as fillers at ob-
taining different kinds of composites used as construction
materials in different branches of technology, among oth-
ers in building industry, aviation technology and astro-
nautics, in the industry of road and rail means of transport,
in manufacturing of machines, equipment and sports
products.
[0003] Loose materials of very fine particle, below 90
mm, commonly referred to as powder or dust, find more
and more applications in different branches of industry.
It is due to their unique properties resulting from highly
extended surface area and  high reactivity in hetero- (gas/
liquid - solid) and homogenous (solid - solid) reactions.
[0004] Mineral fillers such as calcium carbonate are
widely used in plastics industry, in production of paper,
rubber, paints and in other branches of industry too. Pow-
er industry has an important place among the latest ap-
plications of fine ground calcium carbonate as it uses this
raw material as an effective sorbent for removal of toxic
gases. In this case, beside the size of ground calcium
carbonate particles, a significant role is played by its re-
activity whose improvement may be reached as an effect
of increase of network defects concentration on the par-
ticles surface, improvement of internal porosity structure
in particles and increase of separation surface between
them, as a result of strictly controlled size reduction and
classification processes of products grinding.
[0005] The loose materials of limestone, chalk, gyp-
sum obtained in such a way and having the form of pow-
ders with particles smaller than 30-40 mm are still a se-
rious problem for industry during their processing, stor-
age, customizing and transport. Such type of powders
have limited capacity for free flowing. These problems
are manifested through considerable, even negative val-
ue of natural angle of repose resulting from high value
of cohesion force, caused inter alia by Van der Waals
attractive forces, electrostatic forces and adhesion forc-
es, caused e.g. by material humidity or aeration gas. In
numerous production and powder treatment processes,
the appearance of electrostatic charges is an effect of

repeated contacts between particles and between parti-
cles and pipeline walls, vessels and other structural ele-
ments with whom the particles of loose materials are in
contact while they are lifted by the transporting agent.
[0006] In the known solutions, vibrations and air aera-
tion applied in such cases frequently do not bring the
expected effect and additionally they may contribute to
enhancement of another, equally adverse process, i.e.
compacting of particles. De-compacting of powders is
one of the key and most difficult issues in production,
customizing, transportation, storage and use of powders
in different sectors of industry, in particular, where they
are used as one of reagents. The probability of undesired
powder caking occurrence increases when the forces of
interaction between the particles much exceed the grav-
itation and aerodynamic forces, acting on individual par-
ticles of powder.
[0007] It is confirmed that particles in polydispersed
mixtures of loose materials have both positive and neg-
ative (bipolar) electric charges, whereas distribution of
charge in the function of particle sizes or quotient of par-
ticle charge value and its mass play an important role in
its behaviour in different applications of loose materials
in industry. These properties are of special importance
during transportation and long-term storage in vessels
for fine particle loose materials - dusts. In such a case,
the presence of bipolarly charged particles contributes
to enhancement of inclination to congestions on outlets
of vessels and pneumatic transport hoses, it also increas-
es the risk of electrostatic discharge and ignition. Bipo-
larity of charges in polydispersed mixture of particles may
also be an essential obstacle in separation of such ma-
terials into particle fractions, and especially in separation
of very fine sizes, below 40 mm.
[0008] The Polish patent no 159116 contains a de-
scription of a storage pressure vessel for powder mate-
rials of difficult fluidization, in its upper part equipped with
filtration chamber and fabric filters and inlets of loading
and dust removing pipes, having the bottom part of cyl-
inder ended with reversed truncated cone, equipped from
the bottom part with an air chamber with micro-pore par-
tition in the shape of reversed cone whose base diameter
is at least 0.4 of the internal diameter of the vessel, having
an inlet to the unloading pipe located above the micro-
pore partition. This vessel is equipped with three stage
system of compressed air separation from the powder
material loaded - this system consists of cyclone, fabric
filters and filtration chamber playing the role of sedimen-
tation chamber.
[0009] The Polish patent no 182596 contains a de-
scription of powder pumping by means of compressed
air and a description of powder vessel pump where the
powder is aerated in a tightly closed vessel until the it
gets saturated with the air so that the compressed air
pressure in the vessel in this moment does not overcome
the flow resistance of the air and powder mixture in the
transporting pipe, and after reaching this state of aeration
the transporting pipeline opens. The vessel powder pump
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is composed of a tight vessel equipped in the upper part
with powder inlet unit with a valve, air pipeline supplying
compressed air to the vessel with the outlet inside the
vessel near its bottom and a transporting pipeline with a
valve and manometer removing the mixture of powder
and air with the outlet in the area of air hose outlet and
it has a venting pipeline connecting the pump tank with
dust vessel or hopper of electrostatic precipitator, or bag
filter, by-pass pipeline connecting the collector of com-
pressed air with the pump vessel, additional compressed
air pipeline connecting the transporting compressed air
collector with transporting pipeline and decompressing
pipeline connecting the  pump tank with the powder stor-
age vessel or hopper of electrostatic precipitator, or bag
filter. The vessel dust pump has a vessel conically con-
verging downwards where the vertex of a cone is cut off
by an exchangeable aeration disk tightened with the bolts
between the upper and lower pump flange, composed of
perforated upper metal plate, aeration fabric and perfo-
rated lower metal plate. The outlet of transporting com-
pressed air is located in the space between the pump
bottom and aeration disk. The compressed air penetrates
through the aeration disk causing its mixing with powder
mass tightly closed in the pump tank. After reaching the
state of dust saturation with the air, the valve on trans-
porting pipeline opens and dense mixture of compressed
air and powder is pressed to the transporting pipeline
outlet located in the bottom part of the vessel above the
aeration disk.
[0010] The Polish patent no 197004 contains a de-
scription of storage vessel for fine particle materials such
as ashes from power industry, limestone dust, products
of desulfurization, ground or fine crushed slag, in the form
of a cylinder placed on foundations with a cone inside,
having aeration cartridges in the lowest part of the inte-
rior, central drainage of fine particle material and circu-
lation of process air containing a contraction inclined at
the 10 - 20° angle to the outer casing of the vessel where
the D1 diameter of the bottom edge of this contraction is
0.75-0.85 of the internal vessel D diameter, and the D2
diameter of the cone base is 0.5-0.6 of the internal vessel
D diameter. The vessel bottom has an inclination on
which aeration chutes are placed through which section
aeration of the vessel bottom is executed. The supporting
cone space is filled with fine particle material stored, and
in the cone, above the material, there is a space where
process air for aeration is collected.
[0011] Solutions known in the currently applied tech-
nologies are related to individual equipment used for col-
lecting and storage and further transportation of loose
materials which, however, do not eliminate the risk of
undesired caking occurrence.
[0012] The purpose of this invention is development of
an effective method of obtaining ultrafine, mechanically
activated particle fractions of such raw materials as chalk,
gypsum and limestone which are at the same time de-
prived of electrostatic charges and protected against un-
desired caking during their processing, storage, custom-

ising and transportation, and intended use, as well as
development of a system for this method execution.
[0013] The method of obtaining protected against cak-
ing, ultrafine particle fractions of raw materials such as
chalk, gypsum and limestone in which the raw material
is initially inserted to the impact mill, most favourably
beater mill, where it is crushed with simultaneous me-
chanical activation of particles, the product obtained be-
ing a polydispersed mixture of particles in a wide range
of particle sizes is sent through the pneumatic transport
line to a dynamic separator where thick fraction of particle
sizes exceeding 90 mm is separated and discharged
through the unloading system outwards of the dynamic
separator, whereas from the factions of particle sizes be-
low 90 mm lifted by the stream of circulating gas to the
upper part of dynamic separator a desired size is sepa-
rated, most favourably below 40 mm and it is sent to the
separating cyclone where it is separated from the circu-
lating gas and sent to the bunker - is according to the
invention characterized by the fact that the obtained ul-
trafine loose material collected in the bunker under sep-
arating cyclone is subject to customizing prior to further
transport and storage. Customizing means that the fine
ground loose material mechanically activated in the im-
pact mill is gravitationally delivered through the unloading
system, most favourably through a chamber dispenser
to the mechanical disintegrator in which the particles are
subject to mechanical de-caking and activation and dis-
charge of electrostatic charges from the electrified parti-
cle surfaces through their free collisions and elements of
permanent palisade of impact bars and elements collect-
ing electrostatic charges - rod shape metal electrodes or
favourably freely hanging metal tapes - located on the
whole rim of mechanical disintegrator. Further, after leav-
ing the working chamber of mechanical disintegrator, the
material is sent to the chute cone of mechanical disinte-
grator where by means of aeration elements it is subject
to preliminary aeration, and subsequently, the pre-aer-
ated loose material from mechanical disintegrator is
transported to pneumatic pressure pump equipped with
aeration inserts where it is subject to further intense aer-
ation process and then pneumatically transported by
means of high and homogenous concentration stream
to the storage vessel.
[0014] According to the invention option, the method
of obtaining protected against caking, ultrafine particle
fractions of raw materials such as chalk, gypsum and
limestone in which the raw material is initially inserted to
the impact mill, most favourably beater mill, where it is
crushed with simultaneous mechanical activation of par-
ticles, the product obtained being a polydispersed mix-
tures of particles in a wide range of particle sizes is sent
through the pneumatic transport line to a  dynamic sep-
arator where thick fraction of particle sizes exceeding 90
mm is separated and discharged through the unloading
system outwards of the dynamic separator, whereas from
the factions of particle sizes below 90 mm lifted by the
stream of circulating gas to the upper part of dynamic
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separator a desired size is separated, most favourably
below 40 mm and it is sent to the separating cyclone
where it is separated from the circulating gas and sent
to the bunker - is characterized by the fact that the ob-
tained ultrafine loose material collected in the bunker un-
der separating cyclone is subject to customizing prior to
further transport and storage. Customizing means that
the fine ground, mechanically activated in the impact mill
loose material is gravitationally delivered through the un-
loading system, most favourably through chamber dis-
penser to the mechanical disintegrator to which simulta-
neously an additional loose material is delivered from
additional vessel or set of vessels equipped with aeration
elements, favourably through chamber dispenser - the
loose material is favourably a halloysite in the quantity
not exceeding 15% weight, the introduced constituents
are thoroughly mixed in the mechanical disintegrator and
particles are subject to mechanical de-caking and acti-
vation and discharge of electrostatic charges from the
electrified particle surfaces through their free collisions
and elements of permanent palisade of impact bars and
elements collecting electrostatic charges - rod shape
metal electrodes or favourably freely hanging metal tapes
- located on the whole rim of mechanical disintegrator.
Further, after leaving the working chamber of mechanical
disintegrator, the material is sent to the chute cone of
mechanical disintegrator where by means of aeration el-
ements it is subject to preliminary aeration, and subse-
quently, the pre-aerated loose material from mechanical
disintegrator is transported to pneumatic pressure pump
equipped with aeration inserts where it is subject to fur-
ther intense aeration process and then pneumatically
transported by means of high and homogenous concen-
tration stream to the storage vessel.
[0015] During unloading of the storage vessel, in order
to preserve the reached desired properties of ultrafine
loose material, it is subject to favourably further aeration
with the air under pressure from 0.03 to 0.12 MPa, fa-
vourably 0.04 MPa by means of aeration elements built
in the lower conical part of the storage vessel, favourably
in the shape of hoses made of unwoven cloth permeable
from one side inwards the chute cone of the storage ves-
sel.
[0016] Favourably, on each stage of the loose material
aeration process, the stream of air is introduced which
was previously subject to filtration process.
[0017] Favourably, on each stage of the loose material
aeration process, the stream of air is introduced which
was previously subject to drying process.
[0018] Favourably, on each stage of the loose material
aeration process, the stream of air of humidity not ex-
ceeding -5° of dew-point is introduced.
[0019] In the chute cone of mechanical disintegrator,
in the preliminary aeration process, the air under pres-
sure from 0.03 to 0.12 MPa, favourably 0.04 MPa is in-
troduced by means of aeration elements, by the stream
directed to the chute opening.
[0020] In the outlet hoppers of pneumatic pressure

pump, in further aeration process, the air under pressure
from 0.03 to 0.12 MPa, favourably 0.05 MPa is sent
through aeration inserts.
[0021] In the lower, conical part of the vessel or addi-
tional vessels present in the system, according to the
invention option, the air under pressure from 0.03 to 0.12
MPa, favourably 0.04 MPa is introduced by means of
aeration elements.
[0022] In the working chamber of mechanical disinte-
grator, the loose material delivered from bunker under
separation cyclone, or in the invention option, loose ma-
terial delivered from the bunker under separation cyclone
and loose material delivered from additional vessel or
vessels is subject to intense mixing and the particles are
given centrifugal acceleration by means of an agitator.
[0023] The essence of the invention is also a system
for obtaining protected against caking, ultrafine particle
fractions of raw materials such as chalk, gypsum and
limestone, including an impact mill, favourably beater
mill, crushing the excavated chalk, gypsum and lime-
stone into fine fractions and a dynamic separator con-
nected to the mill by means of pneumatic transport line,
separating previously crushed material into desired siz-
es, separation cyclone and a bunker built below it whose
characteristic feature is that behind the separation cy-
clone there is a mechanical disintegrator connected
through the unloading system, favourably by means of
chamber dispenser, to the bunker under separation cy-
clone, having a working chamber located inside the cy-
lindrical tank where between the internal wall of the tank
and external wall of the working chamber elements col-
lecting electric charges are placed in the form of rod
shape metal electrodes or favourably, freely hanging
metal tapes, with aeration elements mounted on the wall
of chute cone convergent towards the inlet opening of
the  vessel outlet pipe. The mechanical disintegrator is
further connected by means of chamber dispenser to the
pneumatic pressure pump equipped with aeration inserts
of very high porosity and of shapes adjusted to the bot-
tom, conical part of the pressure pump, and the further
mechanical disintegrator is connected to the storage ves-
sel in which the aeration elements are built on the walls
convergent towards the outlet opening.
[0024] According to the invention option, the system
for obtaining protected against caking, ultrafine particle
fractions of raw materials such as chalk, gypsum and
limestone, including an impact mill, favourably beater
mill, crushing the excavated chalk, gypsum and lime-
stone into fine fractions and a dynamic separator con-
nected to the mill by means of pneumatic transport line,
separating previously crushed material into desired siz-
es, separation cyclone and a bunker built below it whose
characteristic feature is that behind the separation cy-
clone there is a mechanical disintegrator connected
through the unloading system, favourably by means of
chamber dispenser, to the bunker under separation cy-
clone, having a working chamber located inside the cy-
lindrical tank where between the internal wall of the tank
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and external wall of the working chamber elements col-
lecting electric charges are placed in the form of rod
shape metal electrodes or favourably, freely hanging
metal tapes, with aeration elements mounted on the wall
of chute cone convergent towards the inlet opening of
the vessel outlet pipe. The mechanical disintegrator is
further connected by means of chamber dispenser to the
pneumatic pressure pump equipped with aeration inserts
of very high porosity and of shapes adjusted to the bot-
tom, conical part of the pressure pump, and the further
mechanical disintegrator is connected to the storage ves-
sel in which the aeration elements are built on the walls
convergent towards the outlet opening. Moreover, the
system contains at least one additional vessel for loose
materials, favourably connected by means of chamber
dispenser to the mechanical disintegrator, having on the
walls of the chute cone the aeration elements built con-
vergent towards the inlet opening of the vessel outlet
pipe.
[0025] The aeration elements built on the walls of chute
cone of mechanical disintegrator and on the walls of
chute cone of storage vessel are favourably in the shape
of hoses made of unwoven cloth permeable from one
side inwards the chute cone.
[0026] In the system, according to the invention option,
the aeration elements built on walls of chute cone of the
vessel or set of additional vessels are favourably in  the
shape of hoses made of unwoven cloth permeable from
one side inwards the chute cone.
[0027] In the mechanical disintegrator with rod shaped
metal electrodes mounted and collecting electrostatic
charges, favourably an additional system of hammers to
flick the loose material gathered on these electrodes is
installed.
[0028] In the mechanical disintegrator with tape
shaped metal electrodes mounted and collecting elec-
trostatic charges, the tapes are favourably made of ma-
terial having good elastic properties.
[0029] In the mechanical disintegrator, the elements
collecting electrostatic charges in the form of metal rods
and tapes are favourably hung on supports around the
whole rim of working chamber.
[0030] In the working chamber of mechanical disinte-
grator an agitator is built, favourably in the form of a rotor
composed of back plate with set of blades mounted to it,
radially placed and with beaters on their ends.
[0031] The aeration inserts built in the pneumatic pres-
sure pump are favourably made of micro-pore plastic.
[0032] The system according to invention contains air
hoses supplied through filters and driers to the lower con-
ical parts of the mechanical disintegrator vessels, pres-
sure pump and storage vessel.
[0033] The system according to invention option con-
tains air hoses supplied through filters and driers to the
lower conical parts of the vessel or set of additional ves-
sels.
[0034] In the method according to the invention the
storage vessel is filled with the ultrafine loose material,

mechanically activated, intensely and homogenously
aerated, non-caked, of extensively spread active sur-
face, whose particles are effectively deprived of electro-
static charges. Ultrafine fractions of chalk, gypsum and
limestone obtained in this way may for a long time be
stored in the storage vessel without the risk of lumping
or secondary caking occurrence.
[0035] In the equipment system according to the in-
vention, by method according to the invention, ultrafine
particle fractions are obtained and they are protected
against undesired caking during their processing, stor-
age, customizing and transportation.
[0036] The subject of the invention is presented on the
drawing on which fig.1 shows a diagram of the system
(set of equipment) to obtain ultrafine, mechanically  ac-
tivated, deprived of electrostatic charges, protected
against caking, fractions of raw materials such as chalk,
gypsum and limestone in the basic version, fig.2 - a dia-
gram (set of equipment) to obtain ultrafine, mechanically
activated, deprived of electrostatic charges, protected
against caking, fractions of raw materials such as chalk,
gypsum and limestone in the version with additional ves-
sel for loose materials.
[0037] The system to obtain protected against caking,
ultrafine particle fractions of raw materials such as chalk,
gypsum and limestone, according to the example pre-
sented on fig.1 consists of impact mill, beater mill 2 and
a dynamic separator 4 connected to the mill through the
pneumatic transport line 3, separation cyclone 5 with fan
8 and a bunker 26 built under the separation cyclone 5
which by means of unloading system 10 is connected to
mechanical disintegrator 11 through the chamber dis-
penser 24 and further, by means of chamber dispenser
24, to the pneumatic pressure pump 13 equipped with
aeration inserts 20 of very high porosity and shapes ad-
justed to the lower, conical part of the pressure pump 13,
and further to the storage vessel 14, in whose lower con-
ical part aeration elements 19 are built convergent to-
wards the outlet opening, the elements are in the shape
of hoses made of unwoven cloth permeable from one
side inwards the chute cone of the storage vessel 14.
[0038] The mechanical disintegrator 11 has a working
chamber 22 located inside the cylindrical vessel closed
from above with the cover equipped with inlet pipe and
from the bottom with chute cone with outlet pipe. The
working chamber 22 is equipped with agitator 23 in the
form of rotor composed of back plate with set of blades
mounted to it, radially placed and with beaters on their
ends. Between the internal wall of the vessel and external
wall of the working chamber 22, freely hanging metal
tapes 12 are installed on supports, around the whole rim,
to collect electrostatic charges from electrified particles.
On the walls of chute cone of mechanical disintegrator
11, aeration elements 19 are mounted convergent to-
wards the inlet opening of the vessel outlet pipe in the
shape of hoses made of unwoven cloth permeable from
one side inwards the chute cone. The air hoses 16 are
delivered to the chute cones of mechanical disintegrator
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11, storage vessel 14 and chute hopper 20, pressure
pump 13 through air filters 17 and driers 18.
[0039] The method of obtaining protected against cak-
ing, ultrafine particle fractions of raw materials such as
chalk, gypsum and limestone, according to the example
presented on fig.1 is that the excavated chalk, gypsum
and limestone from  a quarry is delivered by the supply
system 1 to the impact mill, beater mill 2, where it is sub-
ject to crushing with simultaneous mechanical activation
of particles occurring as a result of the particles being hit
by beaters (hammers) and their exposure to instantane-
ous impulse of short-lasting force but of high amplitude
value. The product which is a polydispersed mixture of
particles in a wide range of particle sizes is delivered from
the impact mill beater mill 2 through the pneumatic trans-
port line 3 to the central part of dynamic separator 4 just
above the stationary palisade of radially distributed plates
6 where as a result of centrifugal force, the thick fraction
of particle sizes exceeding 90 mm is separated from the
product and through the unloading system 9 discharged
outside the dynamic separator 4, whereas from factions
of particle sizes not exceeding 90 mm lifted by the stream
of circulating gas to the upper part of dynamic separator
4, by means of a rotational palisade of adjustable speed
7 of radially placed blades the desired fine fraction of
particle size below 40 mm is separated and sent to the
separation cyclone 5 where it is separated from the cir-
culating gas and sent to the bunker 26 under separation
cyclone 5. The flow of circulating gas is forced by fan 8.
The ultrafine loose material, mechanically activated in
the impact mill 2, is sent through unloading system 10
by the inlet pipe to the central part of axisymmetric work-
ing chamber 22 of mechanical disintegrator 11, just
above the agitator 23 in which the particles are subject
to intense mixing, mechanical de-caking and activation
and discharge of electrostatic charges from the surface
of electrified particles through their mutual free collisions
and their collisions with elements of permanent palisade
of impact bars 25 and metal tapes 12 too.
To eliminate secondary caking process of particles de-
positing after leaving the working chamber 22 and deliv-
ering the loose material to the chute cone of mechanical
disintegrator 11, it is subject to pre-aeration by means of
aeration elements 19, the aeration is effected through
introduction of preliminarily filtered air of humidity below
-5°C of dew-point under 0.04 PMa pressure, with the
stream directed to the chute opening. Preliminary aera-
tion in the chute cone of mechanical disintegrator 11 im-
proves free-flowing of material and facilitates gravitation-
al leaving the disintegrator ensuring even and uniform
outflow of material in the stream of high concentration.
[0040] The preliminary aerated loose material is trans-
ported from the mechanical disintegrator 11 through
chamber dispenser 24 to the pneumatic pressure pump
13 where it is intensely aerated with the air under pres-
sure not exceeding 0.05  MPa through the aeration insert
20 to prepare material for pneumatic transport by the
stream of high and homogenous concentration to the

storage vessel 14 located even in a long distance from
the mechanical disintegrator 11. In this way the storage
vessel 14 is filled with ultrafine loose material, mechan-
ically activated, aerated, dry, non-caked, of highly spread
active surface. Elimination of caking risk is reached as a
result of prior discharge of electrostatic charges from the
particles in the mechanical disintegrator 11 and intense
and homogenous aeration of loose material charge,
causing even occlusion of particles with molecules of air.
The loose material prepared in such a way may be stored
in the storage vessel 14 for a long time without a risk of
lumping or secondary caking.
[0041] To preserve favourable properties of ultrafine
loose material obtained in such a way during unloading
of storage vessel 14 through the outlet pipe 15 it is subject
to further aeration by means of preliminary filtered air of
humidity below -5° of dew-point, introduced under 0.04
MPa pressure through the aeration elements 19.
[0042] In the invention version presented in the dia-
gram on fig.2, the system contains an additional vessel
21 for loose materials connected by means of chamber
dispenser 24 to mechanical disintegrator 11, having on
chute cone walls the aeration elements 19 convergent
towards the inlet opening of the outlet pipe of the vessel
21 to which the air hoses 16 are supplied through air
filters 17 and dries 18.
[0043] In the method according to the invention version
to the working chamber 22 of mechanical disintegrator
11, beside the ultrafine, mechanically activated in the im-
pact mill 2 and separated in dynamic separator 4 loose
material obtained from limestone, additional loose mate-
rial, halloysite in the quantity of 12% weight, is simulta-
neously added from vessel 21, this materials is subject
to prior aeration in vessel 21 by means of preliminarily
filtered air of humidity below -5°C of dew-point, intro-
duced through aeration elements 19 under 0.04 PMa
pressure, and then the mixture of loose materials is sub-
ject to intense mixing, mechanical de-caking and activa-
tion of constituents. On further stage, this method is ef-
fected identically to the method presented on fig.1.

Claims

1. The method of obtaining protected against caking,
ultrafine particle fractions of raw materials such as
chalk, gypsum and limestone in which the raw ma-
terial is preliminarily introduced to the impact mill,
most favourably beater mill, where it is subject to
crushing with simultaneous mechanical activation of
particles; product obtained in such a way which is a
polydispersed mixture of particles in a wide range of
particle sizes is delivered to the dynamic separator
through pneumatic transport line where the thick
fraction of particle sizes exceeding 90 mm is sepa-
rated and discharged through the unloading system
outside the separator; whereas from the factions of
particle sizes below 90 mm lifted to the upper part of
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separator by the stream of circulating gas a desired
fine fraction is separated, favourably below 40 mm,
and sent to the separating cyclone where it is sepa-
rated from the circulating gas and sent to the bunker,
features that the obtained ultrafine loose material
collected in the bunker (26) under separation cyclone
(5) prior to further transportation and storage is sub-
ject to customization, i.e. fine, mechanically activat-
ed loose material separated from gas in the impact
mill (2), is gravitationally delivered through the un-
loading system (10), most favourably through cham-
ber dispenser (24) to mechanical disintegrator (11),
in which the particles are subject to mechanical de-
caking and activation and discharge of electrostatic
charges from electrified surfaces of particles through
their mutual free collisions and collisions with ele-
ments of permanent palisade of impact rods (25) and
elements collecting the electrostatic charges located
around the whole rim of mechanical disintegrator
(11) in the form of rod shape metal electrodes or
freely hanging metal tapes (12), and further after
leaving the working chamber (22) the material is sent
to the chute cone of mechanical disintegrator (11)
where by means of aeration elements (19) it is sub-
ject to preliminary aeration, then the preliminary aer-
ated loose material from mechanical disintegrator
(11) is transported to the pneumatic pressure pump
(13) equipped with aeration inserts (20) where it is
subject to further, intense aeration process, and then
it is transported pneumatically by the stream of high
and homogenous concentration to the storage ves-
sel (14).

2. The method of obtaining protected against caking,
ultrafine particle fractions of raw materials such as
chalk, gypsum and limestone in which the raw ma-
terial is preliminarily introduced to the impact mill,
most favourably beater mill, where it is subject to
crushing with simultaneous mechanical activation of
particles; product obtained in such a way which is a
polydispersed mixture of particles in a wide range of
particle sizes is delivered to the dynamic separator
through pneumatic transport line where the thick
fraction of particle sizes exceeding 90 mm is sepa-
rated and discharged through the unloading system
outside the separator, whereas from the factions of
particle sizes below 90 mm lifted to the upper part of
separator by the stream of circulating gas a desired
fine fraction is separated, favourably below 40 mm,
and sent to the separating cyclone where it is sepa-
rated from the circulating gas and sent to the bunker,
features that the obtained ultrafine loose material
collected in the bunker (26) under separation cyclone
(5) prior to further transportation and storage is sub-
ject to customization, i.e. fine, mechanically activat-
ed loose material separated from gas in the impact
mill (2), is gravitationally delivered through the un-
loading system (10), most favourably through cham-

ber dispenser (24) to mechanical disintegrator (11),
to which simultaneously additional loose material is
delivered from additional vessel or set of vessels (21)
equipped with aeration elements (19), favourably by
means of chamber dispenser (24), the additional ma-
terial being favourably a halloysite in the quantity not
exceeding 15% weight, the introduced constituents
are thoroughly mixed in the mechanical disintegrator
(11) and particles are subject to mechanical de-cak-
ing and activation and discharge of electrostatic
charges from the electrified particle surfaces through
their free collisions and elements of permanent pal-
isade of impact bars (25) and elements collecting
electrostatic charges - rod shape metal electrodes
or favourably freely hanging metal tapes (12) - locat-
ed on the whole rim of mechanical disintegrator (11),
further, after leaving the working chamber (22), the
material is sent to the chute cone of mechanical dis-
integrator (11) where by means of aeration elements
(19) it is subject to preliminary aeration, and subse-
quently, favourably the pre-aerated loose material
from mechanical disintegrator (11) is transported
through the chamber dispenser (24) to pneumatic
pressure pump (13) equipped with aeration inserts
(20) where it is subject to further intense aeration
process and then it is pneumatically transported by
means of high and homogenous concentration
stream to the storage vessel (14).

3. The method according to claim 1 or 2 features that
during unloading of storage vessel (14) to preserve
the reached favourable properties of ultrafine loose
material, it is subject to further aeration by air under
pressure from 0.03 to 0.12 MPa, favourably 0.04
MPa by means of aeration elements (19) built in the
lower conical part of the vessel (14), favourably in
the shape of hoses made of unwoven cloth perme-
able from one side inwards the chute cone of the
storage vessel (14).

4. The method according to claim 1 or 2 features that
on each stage of the loose material aeration process,
a stream of air is introduced which was previously
subject to filtration process.

5. The method according to claim 1 or 2 features that
on each stage of the loose material aeration process,
a stream of air is introduced which was previously
subject to drying process.

6. The method according to claim 1 or 2 features that
on each stage of the loose material aeration process,
a stream of air is introduced whose humidity is below
-5°C of dew-point.

7. The method according to claim 1 or 2 features that
in the chute cone of mechanical disintegrator (11) in
the preliminary aeration process, the air is introduced
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under pressure from 0.03 to 0.12 MPa, favourably
0.04 MPa, by means of aeration elements (19) with
the stream directed to chute opening.

8. The method according to claim 1 or 2 features that
in outlet hoppers of pneumatic pressure pump (13)
in the further aeration process, the air is introduced
under pressure from 0.03 to 0.12 MPa, favourably
0.05 MPa, through aeration inserts (20).

9. The method according to claim 2 features that in
lower conical part of the vessel or vessels (21), the
air is introduced under pressure from 0.03 to 0.12
MPa, favourably 0.04 MPa, by means of aeration
elements (19).

10. The method according to claim 1 features that in
the working chamber (22) of mechanical disintegra-
tor (11) the loose material introduced from the bunker
(26) under separation cyclone (5) is subject to in-
tense mixing and giving the particles a centrifugal
acceleration by means of an agitator (23).

11. The method according to claim 2 features that in
the working chamber (22) of mechanical disintegra-
tor (11) the loose materials introduced from the bun-
ker (26) under separation cyclone (5) and additional
vessel or vessels (21) is subject to intense mixing
and giving the particles a centrifugal acceleration by
means of an agitator (23).

12. System for obtaining protected against caking, ul-
trafine particle fractions of raw materials such as
chalk, gypsum and limestone, including an impact
mill, favourably beater mill, crushing the excavated
chalk, gypsum and limestone into fine fractions and
a dynamic separator connected to the mill by means
of pneumatic transport line, separating previously
crushed material into desired sizes, separation cy-
clone and a bunker built below it features that be-
hind the separation cyclone (5) there is a mechanical
disintegrator (11) connected through the unloading
system (10), favourably by means of chamber dis-
penser (24), to the bunker (26) under separation cy-
clone (5), having a working chamber (22) located
inside the cylindrical vessel where between the in-
ternal wall of the vessel and external wall of the work-
ing chamber (22) elements collecting electric charg-
es are placed in the form of rod shape metal elec-
trodes or favourably, freely hanging metal tapes (12),
with aeration elements (19) mounted on the wall of
chute cone convergent towards the inlet opening of
the vessel outlet pipe; the mechanical disintegrator
(11) is further connected by means of chamber dis-
penser (24) to the pneumatic pressure pump (13)
equipped with aeration inserts (20) of very high po-
rosity and in the shapes adjusted to bottom, conical
part of the pressure pump (13), and further to the

storage vessel (14) in which the aeration elements
(19) are built on the walls convergent towards the
outlet opening.

13. System for obtaining protected against caking, ul-
trafine particle fractions of raw materials such as
chalk, gypsum and limestone, including an impact
mill, favourably beater mill, crushing the excavated
chalk, gypsum and limestone into fine fractions and
a dynamic separator connected to the mill by means
of pneumatic transport line, separating previously
crushed material into desired sizes, separation cy-
clone and a bunker built below it features that be-
hind the separation cyclone (5) there is a mechanical
disintegrator (11) connected through the unloading
system (10), favourably by means of chamber dis-
penser (24), to the bunker (26) under separation  cy-
clone (5), having a working chamber (22) located
inside the cylindrical vessel where between-the in-
ternal wall of the vessel and external wall of the work-
ing chamber (22) elements collecting electric charg-
es are placed in the form of rod shape metal elec-
trodes or favourably, freely hanging metal tapes (12),
with aeration elements (19) mounted on the wall of
chute cone convergent towards the inlet opening of
the vessel outlet pipe; the mechanical disintegrator
(11) is further connected by means of chamber dis-
penser (24) to the pneumatic pressure pump (13)
equipped with aeration inserts (20) of very high po-
rosity and in the shapes adjusted to bottom, conical
part of the pressure pump (13), and further to the
storage vessel (14) in which the aeration elements
(19) are built on the walls convergent towards the
outlet opening, moreover the system contains at
least one additional vessel (21) for loose materials,
connected favourably by means of chamber dis-
penser (24) to the mechanical disintegrator (11),
having on the walls of the chute cone the aeration
elements (19) built convergent towards the inlet
opening of the vessel (21) outlet pipe.

14. The system according to claim 12 or 13 features
that aeration elements (19) built on the walls of chute
cone of mechanical disintegrator (11) and on the
walls of chute cone of storage vessel (14) are made
in the shape of hoses of unwoven cloth permeable
from one side inwards the chute cone.

15. The system according to claim 13 features that aer-
ation elements (19) built on the walls of chute cone
of the vessel or set of vessels (21) are made in the
shape of hoses of unwoven cloth permeable from
one side inwards the chute cone.

16. The system according to claim 12 or 13 features
that in the mechanical disintegrator (11) with rod
shaped metal electrodes mounted and collecting
electrostatic charges, favourably an additional sys-
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tem of hammers to flick the loose material gathered
on these electrodes is installed.

17. The system according to claim 12 or 13 features
that in the mechanical disintegrator (11) with metal
tape shaped metal electrodes (12) mounted and col-
lecting electrostatic charges, the tapes are made of
material having good elastic properties.

18. The system according to claim 12 or 13 features
that in the mechanical disintegrator (11) the ele-
ments collecting electrostatic charges in the form of
rods or metal tapes (12) are hung on supports around
the whole rim of working chamber (22).

19. The system according to claim 12 or 13 features
that in the working chamber (22) of mechanical dis-
integrator (11) an agitator (23) is built, favourably in
the form of a rotor composed of back plate with set
of blades mounted to it, radially placed and with beat-
ers on their ends.

20. The system according to claim 12 or 13 features
that aeration inserts (20) are made of micro-porous
plastic.

21. The system according to claim 12 or 13 features
that it contains air hoses (16) supplied through filters
(17) and driers (18) to the lower conical parts of the
mechanical disintegrator (11) vessels, pressure
pump (13) and storage vessel (14).

22. The system according to claim 13 features that it
contains air hoses (16) supplied through filters (17)
and driers (18) to the lower conical parts of the vessel
or set of additional vessels (21).
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