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(57)  Theinvention is related to a method for produc-
ing a functional nanofiber layer comprising particles of
solid and liquid matter by means of electrostatic spinning
of a solution or melt of a polymer, at which the produced
nanofibers are laid up between a spinning electrode (1,
12) and a collecting electrode (2, 13, 14) onto a base
which is the surface of the collecting electrode (2) or a
carrying material (8). Thereat, the particles of the solid
or liquid matter are brought between the nanofibers of a
nanofibrous layer in a direction opposite to the base and
laid up in the gaps between the nanofibers.

The invention also relates to a device for carrying
out the method.

Method of production of functional nanofiber layer and device for carrying out the method
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Description
Technical field

[0001] A method for producing a functional nanofiber
layer comprising particles of solid and liquid matter by
means of electrostatic spinning of a solution or melt of a
polymer, at which the produced nanofibers are laid up
between a spinning electrode and a collecting electrode
onto a base which is the surface of the collecting elec-
trode or a carrying material.

[0002] A device for producing a functional nanofiber
layer comprising particles of a solid or liquid matter by
means of electrostatic spinning of a solution or melt of a
polymer between a spinning electrode and a collecting
electrode, at which the nanofibers being produced are
laid up between the spinning electrode and the collecting
electrode onto a base which is the surface of the collect-
ing electrode or a carrying material.

Background art

[0003] The production of nanofibrous layers is usually
carried out by means of electrostatic spinning or other
well-known methods (usually by means of melt-blowing,
drawing or centrifugation). Thereat, small particles are
brought into a polymer solution or melt, where they are
dispersed. Subsequently, the substance being obtained
that way is spun. The second method is based on utilizing
the so called coaxial electrostatic spinning. Thereat, a
material gets incorporated into the fiber cores, which
does not need to be spinnable itself. Among others, liquid
dispersions of particles of a solid matter or globules of
liquid of a suitable size can be used for the purpose.
[0004] The objective of such solutions is the production
of nanofibers obtaining the requested qualities by the in-
corporation of given particles. By means of subsequent
leaching, the material of the particles can also be re-
moved from the fibers, porous fibers with nano-cavities
occurring after the material has been washed out being
obtained.

[0005] CN 101586256 A solves a method for the pro-
duction of porous electrospun fibers with nano-salt equal-
ly dispersed in a polymer solution, a component fiber
(polymer + nano salt) being obtained by means of elec-
trospinning. By means of subsequent leaching of the sa-
line solution the salt is separated, openings are created
and the final porous fiber is produced.

[0006] Biologically activated carbon fiber for medical
purposes and its production is proposed by CN
101736441 A. Electrostatic spinning and high-tempera-
ture sintering is carried out to obtain nanoparticles of cal-
cium phosphate with biological activity in the carbon fib-
ers. The diameter of the carbon fibers varies from 50 to
500 nm; the size of nanometric particles of calcium phos-
phate varies from 10 to 100 nm; the percentage by weight
is between 1 and 10 %. Dispersed nanoparticles of cal-
cium phosphate strengthen the bio-bond between the
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carbon nanofiber and the bone tissue and usually im-
prove the ability of induced bone development.

[0007] The objective of KR 20090058155 A is the pro-
duction of antibacteriological, aseptic and at the same
time biologically degradable wrapping paper as a means
for filtering air or water. The paper is highly temperature-
resistant and mechanically strong. It is made of nanofib-
ers produced by means of electrostatic spinning of a so-
lution having antibacteriological and antiseptic qualities.
It contains metallic particles and biodegradable fiber-
forming polymer.

[0008] A part of the WO 2008077372 file deals with
the method and device for the production of composite
fibrous material. At first, fibers of non-ionic polymer are
sulphonated. Sulphonated, and thus anionically behav-
ing fibers mix with a polyamide solution in the next step,
to make their behaviour cation-active. Finally, the fibers
are brought into contact with an anionic dispersion of
particles, by means of which the particles get bound to
the surface area of the fibers and a fiber-particle com-
posite is produced.

[0009] CZ 300797 BG6 relates to a textile comprising at
least one layer of polymeric nanofibers obtained by elec-
trostatic spinning from a polymer solution, the polymeric
nanofibers comprising particles of a low-molecular mat-
ter. The nanofibers of the low-molecular matter are prod-
ucts of a chemical reaction of the low-molecular matter
antecedent dissolved in a polymeric solution and a chem-
ical agent applied onto the nanofibers after their spinning.
The polymer solution for spinning contains a low-molec-
ular matter antecedent. At spinning, the low-molecular
matter antecedent together with the polymer are pulled
into the nanofibers being produced. After spinning, a suit-
able chemical agent is used to act on the antecedent
contained in the nanofibers, by means of which the low-
molecular matter antecedent transforms into a low-mo-
lecular matter.

[0010] CZ 297774 B6 solves the method of the pro-
duction of photocatalytically active TiO,. The production
starts from a very cheap raw material - alkaline titanate,
which is the by-product of the production of titanium
white. The titanate is acted upon by glycol while being
heated up and the mixture is then processed by sulphuric
acid. The product is photocatalitically active TiO, of na-
nofibrous morphology.

[0011] According to CZ 300805 B6, a bio-material
based on nanofibrous layers consists of at least two na-
nofibrous layers, covered by living cells growing on their
both sides interconnecting those layers. The nanofibrous
layers are unwoven and are composed of synthetic pol-
ymers or copolymers of monomers selected from a group
comprising methacrylic acid esters, methacrylic acid
amides, urethanes, vinyl alcohol and monomers derived
from lactic acid and its derivatives, and the method of its
preparation. At spinning, the cells are sown on an unwo-
ven layer of nanofibers.

[0012] CZ2008-241 A3 makes a wrapping agent pub-
lic, which is namely a wrapping agent comprising woven
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or unwoven textile comprising nanofibers and evapora-
tive corrosion inhibitors.

[0013] CZ20096-148 makes an electrostatic spinning
device public, containing two serial separated spinning
apparatuses. The first of them generates a supporting
layer of nanofibers, microfibers and/or liquid nanoparti-
cles containing polyisobutylene on the carrying material.
The second spinning device lays the actual functional
layer of nanofibers onto the base. The double device is
expensive, actually solving only the perfection of the
bond of certain functional nanofiber layers to the carrying
material and having only an indirect influence on the qual-
ities of the functional nanofiber layer.

[0014] The methods and devices according to the prior
art are particularly complicated, not dealing with contin-
uous manufacturing of the final composite product, which
inthe case is a system of nanofibers with particle material
invested. Moreover, the quality of the products depends
on the required synchronization of the individual steps of
its production. The objective of the invention is to relieve
the shortages of the prior art or to reduce them to a sig-
nificant extent and to propose a reasonably priced meth-
od of production of a nanofibrous layer allowing to influ-
ence its functional qualities by means of adding powdery
particle material.

Principle of the invention

[0015] The objective of the invention is achieved by
means of a method for producing a functional nanofi-
brous layer comprising particles of either a solid or a liquid
matter, the goal of which is that the particles of the solid
or liquid matter are brought between the nanofibers of
the nanofibrous layer, being directed opposite to the base
and laid up in the gaps between the nanofibers. That
allows for the production of a nanofibrous layer also com-
prising matters that are not spinnable themselves.
[0016] Solid or liquid particles are brought into the na-
nofibrous layer immediately after its production. Incorpo-
rated particles are evenly distributed in the layer and are
safely anchored in it.

[0017] Itis advantageous to lay at least one more na-
nofibrous layer onto the original nanofibrous layer after
bringing the particles into it. That way, sandwich struc-
tures having the required qualities can be produced.
[0018] The particles are brought into the nanofibrous
layer by means of a mechanical method. The mobile
means used for the purpose can be simple, cheap and
reliable at the same time.

[0019] It is also advantageous to bring the particles
into the nanofibrous layer by virtue of gravitation. That
usually provides for the simplicity of the batching device.
[0020] Electric wind and electrostatic energy are used
to bring the particles into the nanofibrous layer. It is also
advantageous to bring the particles into the nanofibrous
layer using a current of air. That way, the batching accu-
racy can be increased and the particles can be transport-
ed into a certain area of the nanofibrous layer being pro-
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duced.

[0021] To bring the particles in, electrospraying can
also be employed. As the output nozzle of the spraying
device is not particularly space-demanding, the spraying
can advantageously be carried out in a joint step with the
electrostatic spinning onto a common area of the base.
[0022] The electrostatic spinning and bringing the par-
ticles into the nanofibrous layeris advantageously carried
out in a common closed area, which excludes possible
undesirable influence of the ambient, resulting in e.g.
clogging of the device by impurities or unsuitable ambient
temperature.

[0023] The objective of the invention is also achieved
by means of a device for the production of a functional
nanofibrous layer comprising solid or liquid matter parti-
cles, the principle of which is based on placing at least
one device for batching the solid or liquid matter particles
after the place and/or at the place of laying up the na-
nofibers opposite to the base. That allows to bring virtu-
ally any suitable particles into the nanofibrous layer and
to provide for their accurate batching and placing into a
suitable area of the nanofibrous layer produced using
different means.

[0024] The means for batching solid or liquid matter
particles includes a tank with a port, which facilitates the
batching and allows to employ gravitational force acting
upon the particles brought in for their transport onto the
base.

[0025] Itis advantageous, when the port of the tank is
coupled with a skid plate equipped with a sharp edge at
its end facing the base, the skid plate is connected to a
high voltage power supply. That allows to produce a nar-
row current of electric wind directed away from the sharp
edge, which facilitates the transport of suitably sized par-
ticles into the wind current and further to the desired
place.

[0026] Itis also advantageous the means for batching
the solid and/or liquid particles to be an electrospraying
system. The electrospraying device allows to import the
particles straight into the area where the fibers making
up the nanofibrous layer are laid up simultaneously. The
composite nanofibrous material is thus simultaneously
produced in one area of the base material.

[0027] The base consists of a rotating collecting elec-
trode. That allows to select the thickness of the nanofi-
brous layer with invested particles or to produce sand-
wich structures.

[0028] The base may consist of carrying material.
Thereat it is advantageous, if the base is planar-ordered,
at least two collecting electrodes are placed below it, a
spinning electrode is placed above at least the first col-
lecting electrode and a means for batching the particles
is placed above at least one more collecting electrode.
The device placed into a longer spinning chamber allows
to distribute nanofibers and bring particles of solid or lig-
uid matters into their layer continually onto a band of car-
rying unwound material. Moreover, the operating se-
quence can be carried out by means of numerous suc-
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cessive spinning electrodes coupled with numerous
tanks of wound particles and collecting electrodes as-
signed to them.

[0029] From the point of view of the surface require-
ments of the emerging product and the production of a
compact layered band, it can be advantageous to place
another pair comprising a spinning electrode and a re-
spective collecting electrode after the last means for
batching the particles.

Description of the drawing

[0030] The device according to the invention is sche-
matically represented in the drawing, where Fig. 1 shows
the basic design, Fig. 2 shows a design comprising two
particle tanks, Fig. 3 shows a device using the effect of
the electric wind and Coulomb forces to incorporate the
particles, Fig. 4 shows a device using the effect of an
electrospraying system to incorporate the particles and
Fig. 5 and 6 show a continuously operating device
processing two types of nanofibers and two types of in-
corporated particles.

Examples of embodiment

[0031] An exemplary embodiment of the device for in-
corporating solid or liquid matter particles into a nanofi-
brous layer at electrostatic spinning comprises a spinning
electrode 1 equipped with an output nozzle 11 for import-
ing the processed polymer into an electrostatic field be-
tween a spinning electrode 1 connected to the positive
pole 10 of a high voltage power supply and a collecting
electrode 2 comprising a rotating collector connected to
the negative pole 20 of a high voltage power supply. The
cylindrical or other surface of the collecting electrode 2
is either covered in a non-represented carrying material
or makes up a surface onto which the nanofibers are laid
up directly, being removed after finishing the production
of the respective layer. Above the collecting electrode 2
a tank 3 is placed, being filled with fine particles of ma-
terial, which are meant to be incorporated into the final
composite nanofibrous material. In the exemplary em-
bodiment, the tank 3 is advantageously connected to the
positive pole 10 of the high voltage power supply. In a
different embodiment, the tank 3 can be gravitational. In
an advantageous embodiment, the tank is coupled with
a non-represented vibrational device. The tank 3 is
equipped with a lockable outlet 31.

[0032] The embodiment according to the invention
represented in Fig. 2 is supplemented by another tank 4
for particles having qualities different from those depos-
ited in tank 3.

[0033] In Fig. 3, a tank 5 for particles is placed, the
lower part of which is connected to a bottom comprising
a skid plate 6, having a sharp edge 61 neighbouring the
collecting electrode 2 and the outlet nozzle 11 of the spin-
ning electrode 1. The edge 61 is connected to the positive
pole of the power supply. The wall of the tank 5 is finishes
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in a lockable outlet 51 in its lowest place. In an advanta-
geous embodiment, the skid plate 6 is connected to an
outlet member of a non-represented vibrator.

[0034] In Fig. 4 the device according to the invention
is represented, the tank for particles of which is made up
of an electrospraying system 7 with a reservoir 71 for the
spraying liquid, the outlet tube 72 of which is brought
close to the collecting electrode 2 and the outlet nozzle
11 of the spinning electrode 1. The electrospraying noz-
zle 73 is directed into the area of the collecting electrode
2, onto which the nozzle 11 of the spinning electrode 1
is directed as well. The outlet tube 72 is connected to the
positive pole 10 of the high voltage power supply. In a
non-represented embodiment, there is a tank for solid
particles instead of a reservoir 71 for the spraying liquid.
[0035] In a non-represented embodiment, there are
devices included, comprising electrical means for the at-
omization of particles and their transport towards the sur-
face of the collecting electrode, which are represented
in Fig. 3and 4, is supplemented by supportive pneumatic
means. Those comprise a compressed air feeding pipe-
line the outlet nozzle of which neighbours the outlet open-
ing 51 of the tank 5 of particles or the outlet tube 72 orifice
directed towards the surface of the collecting electrode 2.
[0036] In another non-represented embodiment, the
device is not equipped with a means for transporting par-
ticles to form an electric field. The production of particles
and their transport to the surface of the collecting elec-
trode is provided solely by the aerodynamic effect com-
monly known in relation to pneumatic means.

[0037] In Fig. 5, a device according to the invention is
represented, intended for a continuous production of a
nanofibrous layer with incorporated particles. In contrast
to the embodiment according to Fig. 1 to 4, a part of the
collecting electrode 2 is belted with a band of carrying
material 8, led by a pair 81 of intake rollers before the
collecting electrode 2 and by a pair 82 of off-take rollers
after the collecting electrode 2. In the vicinity of the part
of the collecting electrode 2 circuit opposite to the spin-
ning electrode 1 another spinning electrode 12 is placed.
[0038] In Fig. 6, another embodiment of the device ac-
cording to the invention is represented, intended for a
continuous production of a nanofibrous layer with incor-
porated particles. The motion of the carrying material 8
band in the $1 direction is mediated by means of a pair
83 of feed rollers and a pair 84 of detaching rollers. In
the spinning chamber 9, the spinning electrode 1, the
tank 4 for particles, the spinning electrode 12 and the
tank 4 for particles are placed gradually in the $1 direction
of the carrying material 8 band’s motion above the car-
rying material 8. Below the band of carrying material 8,
two collecting electrodes 13 are placed under the spin-
ning electrodes 1, 10 and two collecting electrodes 14
are placed under the tanks 3, 4. In a non-represented
embodiment, two spinning electrodes 1, 12 are placed
in a row, having tanks 4 and 3 for particles in a row after
them.

[0039] A layer of nanofibers distributed in a commonly
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known way (Fig. 1), comes under the outlet opening 31
of the tank 3 for particles after the collector 2 has been
turned in the S2 direction. After the outlet opening 31 has
been opened, the particles are poured into a layer of na-
nofibers by means of gravitation and/or the effect of the
voltage difference occurring between the tank 3 for par-
ticles and the collecting electrode 2. Thereat, the collect-
ing electrode 2 can perform several revolutions when pro-
ducing a single fibrous film, whereupon sandwich mate-
rial gets produced, in the layers of nanofibers of which
the poured particles are incorporated in the gaps be-
tween the nanofibers.

[0040] With the device according to Fig. 2, two kinds
of particles from tanks 4 and 3 get gradually laid up after
the distribution of the nanofibers.

[0041] Inthe exemplary embodiment according to Fig.
3, the tank 5 for particles is placed as close as possible
to the spinning electrode 1 or its outlet nozzle 11. After
the outlet opening 51 of the tank 5§ has been opened to
pour the particles, the particles lying directly on the skid
plate 6 are moved through the outlet opening 51 towards
the edge 61 of the skid plate 6. Such movement of par-
ticles may be facilitated by vibrations of the skid plate 6.
The sharp edge 61 connected to the positive pole 10 of
the efficient high voltage power supply charges the pow-
dery particles electrically. lonization of the gaseous en-
vironment occurs and electricwind is formed. The current
of electric wind in the S3 direction away from the edge
61 is very narrow (forming a so called stream); that is
why quick flux occurs in the vicinity of it, helping transport
suitably sized particles into the current and further to a
required place, i.e. to the surface area of the collecting
electrode 2 virtually simultaneously with the stream of
nanofibers leaving the outlet nozzle 11 of the spinning
electrode 1. Hereat, the like electric charge obtained by
the particles contacting the charged edge 61 is utilized.
The like charged particles then repel each other and ob-
struct the bunching of minute particles. At the same time,
those charged particles are gravitated towards the col-
lecting electrode by Coulomb forces, which also supports
their motion.

[0042] The electrospraying system according to Fig. 4
uses a strong electric field to transport the particles. By
means of it, the surface level of the spraying liquid trans-
ported through the outlet tube 72 from the reservoir 71
for the spraying liquid gets unbalanced, whereupon small
droplets occur through so called electrospraying. Those
droplets occurring after a contact with the charged edge
of the nozzle 73 of the outlet tube 72 get seized by the
current of the electric wind and transported to a required
place. In this case, that is straight into the area where
the fibers making up the nanofibrous layer are laid up
simultaneously. The composite nanofibrous material is
simultaneously produced in one place of the base mate-
rial.

[0043] After using the atomizing device according to
the invention, it is not necessarily needed to use the op-
positely charged counter-electrode as the potential of the
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charged edge forming the electric wind is related to the
ground consisting in e.g. the frame of the machine, the
floor of the room etc.

[0044] An analogical electrospraying system may also
be using already existing particular materials sputtered
electrostatically onto the surface of the collecting elec-
trode virtually simultaneously with the nanofibers.
[0045] With the non-represented devices described
above, electrostatic forces and aerodynamic effects of
the air current lead from the respective source of com-
pressed air are used for transporting the particles to the
surface of the collecting electrode or for atomizing the
liquid. The compressed air is used to support the effects
of the electric field or, with devices not utilizing the electric
field to transport particles, the aerodynamic effect of the
compressed air is the only driving agent of the particles
distributed into the nanofibrous layer.

[0046] Methods commonly known so far can also be
used for the transport of particles and their batching. With
one of those, the particles are transported by means of
rotating or otherwise moving brushes. A device utilized
with another commonly known method, comprises a sur-
face-structured rotating roller, carrying the particles in
cavities made on its surface and pouring them into the
nanofibrous layer being formed.

[0047] The embodimentsrepresentedinFig. 1to4and
their modifications related to the mutual arrangement of
the spinning electrodes and tanks for particles allow to
produce extensive sandwich material of a required thick-
ness, which may comprise layers of nanofibers of differ-
entkinds, by means of multiple rotations of the collecting
electrode 2 in the S2 direction.

[0048] The collecting electrode 2 of the device accord-
ing to Fig. 5 is partly banded with a carrying material 8
band. Its continuous motion in the $4 direction is derived
from the rotation of the collecting electrode 2 in the S2
direction or the interaction of the pair 81 of the inputrollers
and the pair 82 of the off-take rollers, which are linked to
non-represented driving means. In the exemplary em-
bodiment, a layer of nanofibers produced by the spinning
electrode 1 is primarily produced, followed by the parti-
cles from tanks 4, 3 being gradually incorporated into
that layer and overlayed by a layer of nanofibers pro-
duced by the spinning electrode 12 afterwards. The band
of carrying material 8 covered in a multicomponent na-
nofibrous layer is taken off by means of a pair 82 of off-
take rollers for storing purposes or further processing.
[0049] With the device for continuous production of na-
nofibrous material, represented in Fig. 6, a band of car-
rying material 8 is lead through a lengthwise arranged
spinning chamber 9 virtually horizontally in the $1 direc-
tion, being driven by means of a pair 83 of feed rollers
supported by a pair 84 of detaching rollers. After the band
of carrying material 8 has entered the spinning chamber
9 the first nanofibrous layer, the first kind of particles, the
second nanofibrous layer and the second kind of particles
are gradually distributed onto it. The produced multicom-
ponent nanofibrous material is detached from the spin-
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ning chamber 9 by means of a pair 84 of detaching rollers.
The resulting multicomponent nanofibrous material can
be modified through changing the order of spinning elec-
trodes 1, 12 and tanks 4, 3. That way, a second layer of
nanofibers produced by means of spinning electrode 12
can be added to the first layer of nanofibers produced by
means of spinning electrode 1 and the first kind of parti-
cles from tank 4 and subsequently the second kind of
particles from tank 3 can be poured.

[0050] The represented and described embodiments
according to the invention are not of a limiting effect. Their
arrangements and modes of operation can be modified
within the range of the patent claims, e.g. in terms of the
direction of the nanofibers being fed in relation to the
motion of the base which they are distributed on. The
places where incorporated particles get bound to the na-
nofibrous layer can change similarly. Different kinds of
particles can, for instance, be brought into virtually the
same place of the nanofibrous layer based on current
needs.

List of reference marks
[0051]

1 spinning electrode

10  positive pole (of the HV power supply)
11 outlet nozzle (of the spinning electrode)
12 spinning electrode

13  collecting electrode

14  collecting electrode

2 collecting electrode

20  negative pole (of the HV power supply)
3 tank

31 outlet opening (of the tank)

4 tank

5 tank (including the skid plate)

51 outlet opening (of the tank with the skid plate)
6 skid plate

61 edge (of the skid plate)

7 electrospraying system

71 reservoir (for the spraying liquid)

72  outlet tube (of the spraying liquid)

73  electrospraying system

8 carrying material

81 pair of input rollers

82  pair of off-take rollers

83  pair of feed rollers

84  pair of detaching rollers

9 spinning chamber

S1  direction of the carrying band motion (in chamber
9)

S2  direction of the rotation of the collector

S3  direction of the electric wind streaming

S4  direction of the carrying band motion
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Claims

1. A method for producing functional nanofibrous lay-
ers comprising particles of a solid or liquid matter by
means of electrostatic spinning of a solution or a melt
of a polymer, with which the produced nanofibers
are laid up between the spinning electrode (1) and
the collecting electrode (2, 13, 14) onto a base which
is the surface of the collecting electrode (2) or a car-
rying material (8), characterized in that, the parti-
cles of the solid or liquid matter are brought between
the nanofibers of the nanofibrous layer in a direction
opposite to the base and arelaid up in the gaps be-
tween the nanofibers.

2. A method according to claim 1, characterized in
that, the particles of the solid or liquid matter are
brought into the nanofibrous layer immediately after
its production.

3. A method according to claims 1 or 2, characterized
in that, at least one more nanofibrous layer is laid
up onto the original nanofibrous layer after the par-
ticles have been brought into the latter.

4. A method according to any of the claims previously
mentioned, characterized in that, the bringing the
particles into the nanofibrous layer is performed by
means of a mechanical method.

5. A method according to claim 4 characterized in
that, the bringing the particles into the nanofibrous
layer is performed by virtue of gravitational effects.

6. A method according to claims 4 or 5, characterized
in that, for bringing the particles into the nanofibrous
layerthere are used an electricwind and electrostatic
forces.

7. Amethod according to any of the claims 4 to 6, char-
acterized in thet, for bringing the particles into the
nanofibrous layer there is used a current of air.

8. A method according to claim 4 characterized in
that, the bringing the particles is performed by
means of electrospraying.

9. A method according to claim 8 characterized in
that , the spraying is performed in a joint step with
electrostatic spinning onto a common area of the
base.

10. A method according to any of the claims previously
mentioned, characterized in that, the electrostatic
spinning and bringing the particles into the nanofi-
brous layer are performed in a shared closed area.

11. A device for producing functional nanofibrous layers
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13.

14.

15.

16.

17.

18.
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comprising particles of a solid or liquid matter by
means of electrostatic spinning of a solution or melt
of a polymer between a spinning electrode (1, 12)
and a collecting electrode (2, 13, 14), with which the
produced nanofibers are laid up between the spin-
ning electrode (1, 12) and the collecting electrode
(2, 13, 14) onto a base which is the surface of the
collecting electrode (2) or a carrying material (8),
characterized in that, after the place and/or at the
place of laying up the nanofibers there is placed op-
posite to the base at least one means for batching
the particles of the solid or liquid matter.

A device according to claim 11 characterized in
that, the means for batching the particles of the solid
or liquid matter comprises a tank (3, 4, 5) with an
outlet opening (31, 41, 51).

A device according to claim 12 characterized in
that, the outlet opening (51) of the tank (5) is coupled
with the skid plate (6) equipped with a sharp edge
(61) at its end neighbouring the base, whereas the
skid plate (6) is connected to a high voltage power

supply.

A device according to claim 11 characterized in
that, the means for batching the particles of the solid
and/or liquid matteris an electrospraying system (7).

A device according to any of the claims 11 to 14,
characterized in that, the base is formed by a ro-
tating collecting electrode (2).

A device according to any of the claims 11 to 14,
characterized in that, the base is formed by carry-
ing material (8).

A device according to claim 16 characterized in
that, the base is positioned in a plane, under which
atleast two collecting electrodes (13, 14) are placed,
whereas at least above the first collecting electrode
(13) there is placed a spinning electrode (1, 12) and
at least above one more collecting electrode (14)
there is placed a means for batching the particles.

A device according to any of the claims 11 to 17,
characterized in that, after the last means for
batching the particles there is placed a spinning elec-
trode (1, 12).
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