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A nmet hod and device for production of nanofibres from

the polyneric solution through el ectrostatic spinning
waeandwal field The invention relates to the PCT/CZ2006/000037

producti on net hod of nanofibres fromthe polyneric

solution through electrostatic spinning in electric

field created by a difference of potentials between

the collecting el ectrode and pivoted spinning

e st end devicdPeP hroddRBohoBs Mdltbfibres Ao e potymeric
stBLdt%H b} ﬁg@%&ﬂﬁéf icsét}ﬂHF\I , Wwhile by rotation of

e spi nni el ectrode e polyneric solution, at
| east by a portion of its surface, is carried out into
the electric field in which on the surface of the

Techhinal field el ect rode t he nanofi bres are created which
are carried to the collecting el ectrode and deposited
on t Maesinvéaien oélateshisitbe nprodustian methed! dfeparaipres:drom the

spi nnin l.ectrode. an ol t] o] ect .

roRETeI oiiSh - bRelf slacilytBF hufia rhBURc Reld greated by 2
dfsrenée| It Bstehtials Nsetaewn cef edlieptingl ustédtrmieotind pivoted spinning
nanofi bres from poIP]/rreri C %‘ol ution thro

h . . .
elaatiodeost AN EbBYOnSNFRE tAUGhing: ¥ 8 Pridiql bs cifcull Hy polymeric
s%th?cof\r ﬁ@ﬂ@ bggo%‘gbﬁ'?ffitﬁé SpifRingeaBctidi: el peprhend solution, at least
el ecttode and t

e pivoted spinning electrode of an .

hyb# qrogtiarh ap éts cawurfsiced isni eairiad iUt vetoaiig eleeieisi figld iy which on the
| east ortijon of . . i i i
RS R RE B o5 e TBER Lt e to
thy dolleggpeletirods antl dapokited dnnthe suTacel &fca ibiasict matetial guided

bet ween the spi nni el ectrode..and, t he ,col | ect.i .
REWEEH SheSPIRNE S BRRIEAT ﬁ@%&BP% Slqsirode dn Vil & fhe collecting
%@&rd"o%' | ecting el ectrode the track for passage of the

asic material is created, the surface of which from

the Sﬂh%.ein%m{jg?ﬁﬁgei r%THt?Q t6t8& deorte PP pY&fuctioh of nanofibres from
depositing of the nanofi bres created. Bacqlégrround art

phem erdo csfol Uitoas thapegp redecirasiaticr spinaingr o el ,ifgéieg* created by a
| ymer s .an 0 u .1 hi ' r o f . .
Qe PRI TR 004 LR A8 S HE IR s
diasiisde ¥amEnOoSlohgehapkecalpled aditti &idrae amg touching dynat least a

to be added into the solutions, .as the,need. ,

RO oAl PUTAR e AN, SRR AU, ik OBISYEYR dp camy out the
i€ isButi gt Sreduithceuipicetie électil fleld m@tween the

%Iﬁﬂﬁfl%ﬁ@@l}l?ﬁg%‘@ﬁgml cal , physi cal, bi ol ogical or .

sytiming pelepleede eand 1the eallecting Léleetfdep onhierbetieenpihie spinning

g\%&?oc}e' O%d the collecting electrode the track for passage of the basic material is

created, the surface of which from the side of the spinning electrode serves for

depositing of the nanofibres created.

Backqground art

The nanofibres are prepared from a broad range of polymers and polymer
compounds, this either from the solutions using the solvents on the water or non-
water basis. Various low-molecular additives may or need not to be added into the
solutions as the need may be, which after then regulate some important physical

properties of the solution being subject to spinning or which bring new chemical,
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the nanonfibres may be prepared also fromthe nelts of

pol yners, but in contrast to the in principle simlar
w@e@easwes of creating the polyneric nelts, dup€Tgz2006/000037

processi ng of solutions smaller dianeters of fibres

are reached thanks to | ower viscosity of solutions

when conpared with nelts. Forgformation of solutions

t he nechani cal forces of flow ng gaseous nedia or the

p‘ﬁgQilcQ{ﬂB dg@é iE&8%r dIh&l {BpERiRE AitbAhé 'r@é,l.ﬂ’taﬁf Fol?ﬁ‘ie'ﬁ oAUBeGame time

el ectrostati c spinning eads to the
the iInapenfitires meay be puepared éisp frcmethsan@iﬁs of pelygess buf i contrast

tgp&ﬁgﬁb% @%&éed'zsﬁm IQP Sl e8 Nof ?ég?hﬁ 9{1 gbgﬁﬁérﬁ‘:t nfdkts, during

fromp ymarlc SO ut a stream
processing HShSONIItlanstsmeﬂleofdlaraehefs of dibresr actucsathed thanks to lower

e i Roiioe Whey Sstpals GABORA. (R RsbTgR A idkiutions the
rﬁecﬂé%@é?@@ﬂc@gﬁ?lgm%g]g%u%é’&g%’r%&&Jloﬁquomqmdl@ctrostatlc

exanpl es of preparation of nanofibres from pol yneri
fiedd ate bainguprsd, st caligdorledrastaticosrianing, whiahjlegls Ae the fibres of

%ﬁ[& rtm@lre?sns' ty of 50.000 to 500.000 VVm The first
ur ronéd applications represent a solution which

parti-al | e o) [
usi ngﬁk é #@gﬁw% ca?é$;%?§eéﬁ% gassjéq ?’ggmﬂé R%stae?lﬁt% example of
p?réparfaﬁen j ft maraffibees ¢mharpogmanooeolahm dhroughea stmearrepéralr The

Saabe o, T oS o ik BerdhclC S5L 5Bl 300

,?éﬂo%étg,@_l s forced out, rmst |y the grounded el ectrode
ollecting electrode) is positioned. Such arrangenent

resulf bétef# AYPIRGtIGHs WG fol1 n786% tWvey 0350346, IURI2062/0M P5449 A1,

pol yneri'c sol ution which finally provides the
uaramzm&oé T8TNE ageediQ2005/P3H1 & qusﬁar@e rﬁaqames gf greparation

é{gﬁ@ﬁéwﬁ gﬁi‘é ﬁglgn%?bn%ﬁ‘l%dsm}w o ak%'f‘@ n(w;ft %I%@fgg%%‘%lc field of an
aersg® intémsitysdfr3a00Q Hﬁ@@O 000 émnesThé] tirsh fatuoeniiones applications
dPeeRkasLongviie et Tesembis th 8ATioR dklacip rgtents using
t'ﬂ@%@@ﬁﬁ‘dl&éd fBFcésh@f Qﬁ@%tréﬁn' ﬂg‘éin herd B @ Je¢§bf Rfcular section

el ectrode or gr ound, osi tione
et wé@nﬂetrmlaa[r@(ceraﬂ@ fohd, %mmbdﬂlwﬁyc@ltg%t\lio&agem qifegt current is

%:kﬁ%ﬁ{:] %ﬁpglli? &Iﬁé; oifrorﬁt\ﬂttulﬁﬁngée rpréglyﬁ&g:t g&gg%rﬁgé‘f ed out, mostly
nhecgmaddd i esieemodml(casﬂebenig valgctrane) wel pomortdder&mh @rrangement
resu ts in 3 Sav}lr(l)g E) a thlnsf et spﬂtlrlgetgesam of polymeric solution which finally
provides the nanofibres. The greatest problem of this method is a low output. On
one spinning jet, 0,1 to 1 gram of polymer in one hour may be , which, from the
point of view of industrial usage, creates the production of nanofibres according to
these solutions rather problematic. To the benefit of an output and also of
homogeneity of the applied layer to the collecting electrode or to the ground, which
is positioned between the jet and the collecting electrode in its vicinity, a group of
static or moving jets can be built. Unfortunately the number of jets cannot be
increased in an unlimited way, as well as there are limits as to the distance of jets
among each other, which is given by the electric field itself, so also this solution

does not bring a decisive point as regards an output. Next to this, here are further
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among each other, which is given by the electric field
itself, so also this solution does not bring a

Wale@cdaBe1 poi nt as regards an output. Next to PEI/€7Z2006/000037
here are furtherlimts arising out of the genera
physical |aws as the inpossibility to increase the
tensi on above the |limt of a gpecific dielectric
strength of air in the space of spinning,
e BadiAg ldudldr e genbRe pIh?Q@élrlbW@m%J thenigipaasibilly @ increase the
di stance  of electrodes, etc. The GB 1 346 231
fensiph saeaveatheelimite of @ speeitic digleclfic StEghgimigh @ibfn the space of

r C [ ; : i

St BBl A T8 BopsbRa [FERESRY CRUSRNGY of slectrodes,
gtart in polyneric solution and by its upper part
between two vertically nounted collecting el ectrodes.
The SeuBBonh346i28¢ pudiiskes atdevidesfos Electiasiaticsspinningedd polymer

oyt by the surface of a ri.ng of the i.nnj .

Autiqns RNtaiaing fhe” zaiay %ma%pﬂee'%%r%%f) WO pER yertical plane by
iRy RFR2gsart h PogmdResolRash 0t by ds ajpper Parispetvdendtwo vertically
el ectrode positioned between the collecting electrﬁge

meupledcedecting elrctipdesad heroitiondising suljesisPpie spipning S carried
S kel 2057 FLMO SR SRt SRRl et tmo e
spinhihg eprposss pracdedgein the Gppgerasart ©f ¢he Lannwart $ginning electrode

non-woven .textile produce lectr tic.splnonj

RO ahadbegniSah Jaf Bl cotgiertiadks g DR G MG ol 4 uch close

heXostild b Thedd glat Wisdtrqrsac Taeddedcd @ahPodlgSKRErdly B& used in

i's known, whic escri bes a device for change over of _ _

indestabiagt itos eempligated| paempreauctive Angl thee poRsibla, dayer of fiores,
e that ' '

SIS 71 L0 Sl aref ks sffd o bo of s

vergliegudarcthiskness afdthetragiurmi ng el ectrode serves for

transportation of the solution or of polyner nelt _
( her eNledf toethis,efher seldtiom amsomsiinguto &P dNBPY06 AD is keown, which

lectric field, sipultaneous it is ess i al,, .
fesfibes i dpies el Bvaf SR o the Solbipf I TPy Hyrgh! et into the
fibroMat sthectaree thate bR 4d tpl@ie Vdvllebtind)eeledtesdee apfd a spinning
electric field is concentrated sqo that the_nanof,i bres

elestrede pedueen wvhigl|the elactiayfisld ds areafedt nd hgesRinning celectrode
kdpr i | dHReF RIditC tdrBMafter referred to
3008% 19 dEMSHORANEE oI FALAGEE, ool R pidrERatter
ad eoldtisie ohhy) dntoathe aectric fibld, siphultanegusly dcisrasgential, that layers of
faornmed b i yot ed.di s r.qvi de nits [ : .
LOREL BOboR ol ol E Y SR B E) ¥ poin e
Bifdrh8aifeslebiic OfidIf 6s RVINKERFate | 34 it the thdwofibgs bite created from
l'i quid polynmer out into the electric field. The ?ifhc .
selutien-layegor from the melt. The nanofibres created are carried to the collecting
electrode by action of the Coulomb forces. In one of the described variants, the
spinning electrode is formed by a pivoted disc provided on its perimeter by
protrusions, and the disc is dipped by a part of its perimeter into the polymer
solution and brings the liquid polymer out into the electric field. The disc surface is
wettable by a polymer solution so that this creates a coating on it. Once the disc
rotates, each protrusion is gradually covered by a layer polymer solution, which
gradually gains a charge of electrode, this means negative) and thanks to a high

curvature the nanofibres are created on it. Polymer solution which has not been
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wettable by a polynmer solution so that this creates a
coating on it. Once the disc rotates, each protrusion

wo soognasrl | y covered by a | ayer pol yner sol ut PONCZ2006/000037
whi ch gradually gains a charge of electrode, this
means negative) and thanks to a high curvature the
nanofi bres are created on it.g Polyner solution which
has not beenconsumed returns back to the reservoir.
cznﬁfrﬂé& Getubnd Batk t91RY . r&éér{}?lfr.hﬁhé Qi isoﬁbéﬁ%r%doﬁﬁtﬁl th&!rotation
to novenent direction o e base fabric. The
antissipatatel ttadiee fovehrient disectidnoof the base figliric. é’he.otts@vaytage of this

Dy e e TR
REfYr s dyrAddsslition Beim@edubjedotd spilnnlr@ eTEhgEes an@bnly a small
Into the fabrics. Another di sadva%qqﬁ is.irre

POl % SOOI PS8 RBIGR. i iR SHSFEH N BaP! Releaular
tﬁl@ﬁﬁepss'ocf fueiaﬁrtqu &8 WeRHiH.1 ng of a larger

quantit Iscs” provided with protrusions on their

Pe | thﬁ%wﬁ@?é G0 EBICHEE o ﬂ%ék%\/\f’ﬁ\%@nhﬁ‘g ®f Sd‘%‘f‘gé\oéuéﬁtﬁ@ of discs

e drscharging electro Actording to
pruwéed woth pmtmswad\mntfwgewmeﬁer,t \NbIChlrQay @@rl@@ﬁl%ﬁr@dom a skew

I
BB LEHR PR HiEArdRa P BUFRle ShEESHIG IRSTEIARRE it s
RAHARGaeEs IiN tite TNE car&n arp af i arg isdlatfonb rrmtéraadebo pmveh’e effects
base material. The solutjon |s ver yp@ﬁgﬁ]gdcat

SURBrBPEIG dhajelesiic Belr Theigelktippshp 23 advaptade 2 more
év%ﬁrc?o%?ihgg)f‘ﬁbrf‘(%@?eiésth@f 288 Rhatedal. %@rs&utldi\a@)&ér?rc@mwcated

I'S pPOSSI le o y|n irection of novenent of
chusste matretatlahabehrmva of asitavoposiioned digae @ndy étcreasing of evenness

[ re n of .th
BT <Rl gt s sS55I Bilon @ qppent of e
bﬁéetr’ﬁétemﬁr hhd itedanmbt BBipresiimed svepdnl thy directiinoofsthareidth of the
creat ed and under those a collecting cavities for

wn%t@rle solution to facilitate dosing of quantlty of

polyneric solution and its advant age nS|
t hat Qther exgrtign Aasctifes the gisgenitystia g%?F ;| lsn soas*ﬁﬁwlmetef

Jramaen el Xtﬁ}%ﬁp? rys[¥ng ér@%rf&t@&tarnﬁsdrﬁe'r ¢hddech Q':oflé’étlng cavities

sSpl nni ng. anta his solution is that
fbhpolymemnl sqi;utmktgsfq@ﬁlwe ctmsmghef g@aktﬁy@ﬁ pehoneriss selption and its

anBoErIeall blstln ot F R iy b BofERE Fluton is aways

r‘ép"éétledry lfioagrt Bito ltlh@relédnmsmxakfmld)fforpsmhnm@ ding, disadvantage of

5 SRR o th61 SRS (e enBoPESHotie Destsuak protusichs where
éﬁﬁrﬁgw\‘%ﬁoﬁ;@?r‘thb%ﬁ&ﬂg@” lsd'tﬁ@cérle%spfwiﬂled*ﬂ% dolettil®y cavities are
arranged on the smaller diameter than the peaks of protrusions, so it is
complicated to transport the measured off quantity of a polymeric solution to the
respective peak. Moreover upon rotation direction of a disc in the arrow direction
illustrated in Fig. 14 by an arrow into the collecting cavities (151) no polymeric
solution is taken, it would only be possible that the solution flows down into them
which got stuck on surface of the protrusions at their rotation in the upwards
direction. At the same time it is improbable, that always the same quantity of

polymeric solution is dosed into the collecting cavities.
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illustrated in Fig. 14 by an arrow into the collecting
cavities (151) no polyneric solution is taken, it

wowramkd3wel y be possible that the solution fl owsCTIO#2006/000037

into them which got stuck on surface of the

protrusions at their rotation in the upwards

direction. At the sane tine ig is inprobable, that

al ways the same quantity of polyneric solution is
dosedryenttach V\gyﬁ)'érﬁﬁ\ﬁd nA W'WC?SZGUWOI&FUWQA\‘Pgﬂatent tries to
shown in the 2005/ 024101 A 1 patent tries
sieeessiylv | Soves he eprobiemr with eavipiit NSO eﬁwegt perthe above
8GRl shlifioRBONP RRNEAGD e Stlibg Sechdd ik Sorb8RA of an

e spinning electrode I's creat of “an el ectrodeIn

eleetradenipethefshape \df iancidindevhiviich motaddsearoand utscnainsaxisiand with its

d t of
BB eaRiot the dnbfafs 1§ Hemoiiabed nte e BRENESE dRluudfe ciinder
ads ﬁwgbéut@mﬂm the plane! iy paianel with & pehe Wit bas® ht€rial and
of a base material and perpendicular to the notion

Rerperdicyar & thmmbtmdmtm afi thechase smaterale Qut at piyface of the

é"{{ h{iﬁ‘% thift I%}J@rr‘s bé%§'ca obgutrfﬂ;}rﬁ HHicre fei’lgtal.ﬁ)ﬁﬁg?\é{lfﬂscaeatlon of

CAneoUs Jcr eatl on SO ca ayl or cones
gch ealiaembWaylne cbnen dte hbaves nentisned theamsaok stlationy ade deing drawn

h . I ' .
WHH APt bikbloRGho 8 Poltd Sinlefele e qrgyn suahie pase laver,
@fay@ﬁ@ﬂhlahéﬁﬁes fﬁn fiofnbf Bf Thé methionse mé¢rmam§yt \ﬁ@i‘k@Q}éPQ)good for
wor ks ver for polynerlc sol utions on

RRd¥metic 01085 od WBrerbaTe Yo Ret Selyaeihpospinning issue for
s?:@%t OBﬁl g@? Q%E%r‘r’]‘?égﬁah?ﬁé s ddindcied! mn%%sgucmw I?ilfferent

asl ca racter of water and non-wat
chairagten of, wa\ﬂer dnd pohiwaier sblutibhs,givhish b]fltsieOfpaﬁngVi@’E by the

ofastrn'l in sl ter nol-ecul e. .
Frpdhes! L Buod HuBBPR Ry e Brfiatefisfiande g@procetermines
todligrdiffeknd propérties df olytePrana ﬁ@h-uialtérnpolglmﬁntémuﬂnmnfrom the
of view of effects of the outer el ectrlc field.

Raint; Ak Viggt of qﬁﬁ%@f ithe uter plsRiic fild cfé%q &t th%yféatebﬂoolymeﬂc
SRRRINSNE Tréted tyer O Mahifisiees AbpRiallyEve @by it YhBle length

he spi nni ng e ectro From t ove mant one
of¢hebpinoing elacirodehe pri nci pl e of the up to now
desi gned devices for preparation of quality nanofibres
and |Fagmr theadbavenméntioresl it $s abviays thatdbegriaciple of the up to now

qu e@%%g@? ﬁ?é%g[lﬁrgtoéﬁggﬁt&&@gug lar%& rﬁt'a'yers of nanofibres is

dhvaystalrouple dheldutades 0bnt Sediferdt R irikal Meﬁﬁwy Without
predeterm ne by a decisive manner the success

dxaopaialiop ihe IRleaisies andl,ihelr StRIGHIBATBherheart of the whole device
M@y Yi8Setermine by a decisive manner the success or failure of the whole

device in production of nanofibres.

The objective of the invention is to create a method and a device which
could be industrially usable also for spinning of polymeric solutions in solvents on
the non-water basis and which would achieve a high spinning output and at the
water and non-water solutions of polymers would further increase the evenness of

created layer of nanofibres.



10

15

20

25

30

The objective of the invention is to create a nethod
and a device which could be industrially usable al so

wo e0o6apiosni ng of pol ymeric sol utions in sol venpeT/o@20b/e00037

non-wat er basis and whi ch woul d achi eve a high

Spi nni ng out put and at the water and non-water

sol utions of polymers would fyrther increase the
evenness of created | ayer of nanofibres. The principle

Fhe! R YT if endhective of the invention has been
I?'F\'ﬁfl]@‘g“é\_l’r‘lét hod of production of nanofibres
from ﬁ;}_fe ?é%ﬁ. e| tr%‘)'iﬁ{/&h%‘n Bse h@éﬁ r8§c§ o Cth\?l\ﬁ%i}{" aMfhethod of

in el accor tot elnvenlon
pradaciign ef oangfityes fiam ﬁlhmpolyhenpoetqmtmn by etdctrbstaucoaplnnmg in

f th el ec od
Bk Belt shoarneL iy 08 Bveffie” shhomh RERGPES cPosistsuin hat the
bhl?rri@h@%@lutlbhﬁﬁri aufaby of the spiirin@blechrods M aplate of lntersectlon of
Elé[g%grode and bei ng perpendicular to the plane of

il dbe AFPinRing rjeetredawiihetheeplang iiferiaid dpi the @gls of the
§ |ﬁﬁ| OQI%cirédéﬁdeﬁémg pél?@h&tkﬁ‘éf' rtbcthf—:"ﬁhﬂ Oc;f fﬁe  base material,

man I Nt &nsi ugh whi ¢
ah)dgéh@wm#ﬂ Iﬂmlﬂgoieﬁfeesnmmeg aiﬁutrededs alibjrgt itolﬂaevahexttec field of a

R p Sk SRR R 10Dk MG af HgpEpdly BFEH shinRing effect s

dﬂlﬂ@@ed eslong the lvafre ek ioflthe b mhﬁ’ngadl‘é@fﬂb@ﬁeﬂw asid result of it
ol yneric solution | s brou into the electric

Phse aithe e iy HiFitness ©f "aFOfé.*HﬁéaY&é%GH@%t% QN adase reaterigim

anot her that are noving around the circular tracks in

t he df icadvantagequs, ihe dolveeriausqldiionisshropght ipfo the electric field

S Reg OF paRE ool ARANRDR o RO el ot RRAAR qround tne

sipdutari tnacks l@cmeoelecirn fielg lvehile hharmutv@l posibiog hoft adclaed does not

Skt s B RSl 500 SR e e lono e

hetht sfate s*pmrﬁﬁ@el%@trb@@ﬁreatpldnmnﬁfngtthﬁ)dyh%ésdms of the spinning
intensity of electrical field between the spinnin

%’P@‘E?q%@é‘daﬂﬁrp@ﬁfjlcé'lﬁr i Rgthel BleneoRfebasy dnaterak WA @spect to the
LR lélE%h‘oBe%ﬁ' ikl %@Jl%érﬂ PRI GRS @%Spﬂﬁéﬁélﬁfﬁfiézzal field

each batch in the I's as ose as
betiwekn thel |spinnimgy de@mde)dmm noHechingcelamtmtlehl[yh’mibution of the

B St b B B 9 e
as1oloberasi |sossibilé lo #tky aollatify olebtisdn topratd withhisighéstSatensity of

of base material novenent through which the greater
giHRdied.of created nanofibre | ayer is

The direction of carrying out the polymeric solution batches divided one
from another is, with advantage, reverse towards the sense of base material
movement through which the greater evenness of created nanofibre layer is

achieved.

The principle of a device for production of nanofibres from polymeric
solution through electrostatic spinning in electrical field consists in that the coating
surface of sections of surface of the spinning electrode serving for carrying out the
polymeric solution into the electric field is, in the plane running through the axis of
the spinning electrode and perpendicular to the plane of the base material, of a
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achi eved. The principle of a device for production of
nanofi bres from pol ynmeric sol ution through

web@etiswst ati ¢ spinning in electrical field copei/€zs006/000037

that the coating surface of sections of surface of the
spi nning el ectrode serving for carrying out the
polymeric solution into the electric field is, in the
pl ane running through the axis of the spinning

Shasd rRestednBy PREPehdipotn! lide® df Siebridnelaf bbﬂ%é?\agtﬁ‘e spinning

material, of ashape created by the equipotent line o
elestode andcellectingtaleeirrdenkeing ohiierhjghess inteasity. and

coll ecting el ectrode being of the highest intensity.
For spenapingingfoft the wateepoponsricesolutiens itis euffidient] § the coating

§Hrtf£éec sSiibg \Miuc['n D %Tathke %&géﬂf&é @f @ggé dbllce§ %algx(’)g? ch

the structure © easl er

221 32%59%6’?;5'?@@““@%%%?3%& 4 the BeP P b hmeris solptions the
symhm@ efectrcde ugaiteids| angystan ﬁﬂdﬁrmba@df lambellas made of a flat
?k@ﬁ caI conductjve materi al, e toward

\étq ugtives maigHak MWRISA garkt .’f%f@@sv&%ﬁhwtﬁm axis mounted
fé?fg%HﬁéW With tHdir &&ﬁ;%m@sﬁ hi fhe éa%@tn%%% ﬂﬁﬁ@%ﬁdéﬁdﬁcﬁﬂar to the

to the plane of the e material and runnin ﬂg‘l
pleaer ot thei kaseasiateris arﬁertmplngnihr@m thet rampraamswf Respinning

BRRIrbEe dnd iP OTLHRL 8 ha B AP BN RePIRRR, §' shape of

Aehs]
étqmbdtelnetlmeeof tthe lighesti rmgenshtgccbfr eléttr&mﬁemblbleeﬂéemghe spinning

d bl
glectiad i aterind, sRRiros.“SHo 5PHIng: elecurin ?%%&ﬁ%ocarw out a
&@ﬁci@ﬁﬁhuﬁhﬁt?@'&I%éﬁ@%oﬁfhoﬁ' AR5 thé rhbst! éhlfé%i f'lﬁ electric

spi nni ng and | ecting el ectrode, and si nul taneous

fieldhatweemnthe g@mamg @Ensheallgcing elestroderangasiauligoegusly tcc perform
§ OUH 'sgﬁ?nnﬁlsb e naﬁ et%ll é@(yiﬁ'l[sn& §olﬂﬂ3ﬁ§‘t ageous,

a quic splnnlng and

Fiﬁf@a@%?a%s?@f&%@% FRUEAEsS ?vﬁsf?séo%%f‘%'x'%ﬁ [ fuister ptarting of
spldamgﬁml rapintaining tenstacidspiming protess, if yisd Rimellfas are provided
di al, and | ongitudinally around the

| l,as.arranged r
W@F‘i{‘?&ﬁ'%ﬁ@ I HECSP®ni ng el ectrode evenly around
its rimeter andpaélded With tips protruding
out watiR SPIRAINGeCleAirpdR cRBLAINS 8 SYRisem of Hamellass aEenges radial and

E)Bbﬁlﬁk!hﬂﬁll)ﬁél%%ﬂcmﬁ rotafi oh%&éﬂs Priea nﬂiﬁ Flé?é‘& éﬁéhé\r/eﬁlﬁ around its

plane of base naterla ese
perprse@r @nkiapﬂongiedmvttm dipe qa:omudlegutoultwmsowmm gnthe rp@sttlon when

bet ween, t in
g‘%l t% Cz%fttﬁa%&lni\ grC %I:?gfro&é % in t‘?‘u Qrpeﬁglcu[ér 18 1! plane of the
base material, the peaks of these tips are laying on the equipotent line of the
highest intensity of electric field between the spinning and collecting electrode.

According to the claim 9 the lamellas are made of a thin electrically
conductive material together with the tips and their peaks. This execution is a

simple one and does not increase too much the price of the spinning electrode.

At the same time it is advantageous for starting the spinning process if the
tip peaks are bow or tip shaped.
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According to the claim9 the lanellas are made of a
thin electrically conductive nmaterial together with

WO b@ot13p81 and t heir peaks. This execution is aPCI/O@ERm@6/000037

one and does not increase too nuch the price of the
spinning electrode. At the sane tine it is

advant ageous for starting thegspinning process if the
tip peaks are bow or tip shaped. According to the claim

12 t hecofdiRy | oS iRy elaimdg2 ofhed|dnhdlifasehre IniddeldiVa flat electrically
conductive material and in the outward direction are

epgustieimatenial @ngdn e guinasd directinprrereqyirpasiwiih tigs of a cuboid
gﬁblgqﬁﬁmlwith ﬁﬁﬁﬁayerégst o the claim13 these tips are
cyll | "and t he

I'ndrica are finished with fornmed peaks.

Accordi : ' for feos

2 Do S PRihg b rfie T LY 06T b I8 byRiIGI U RYR' fniched
with fdrmesipeakisng el ectrode. According to anot her

execution the fornmed peaks are nmade of bevell ed

sur f oeding o ¢tk clainh M the famezhpehksearei mad@bf albevelled surface
n the beve surface

spi nni ng, el ectrode, while i | ed

GhRted fetng aiation certnebine SpUThing SERTEs ur | ng_ of

al wvays sane quantity of the taken polynerjc solution

and f S1CCRIPRS P é@ﬁ%& Seacifion g doRel PEASHAIR Nl Gf bevelled
émﬁc%no@ént@a %tthécrgfdti%hddi R EsT mae?];ﬁﬁhiﬂg!élact?éué, while in the
collecting el ectrode. According to the claim16 the

hevetied spdfake there israseated drecess isenvirg saneasurdtly of always same

YR B0FEEBRRE irha: 49006 ARAUBE KEFheThe fFShpton of poymere
dadwidorde ddtienroftedddtrivfield hetwéamthefspidreng and odlerting electrode.
el ectrode oriented front defl ected surface and the

rear Atbrdingad therélaine 1®thd forarabp&sksaard deaited by a little seat
exposure of the polyneric solution batch being on_ the

whigh| Wits cagvaniage (GRVRIBE tecHPPet deflepted,SHERCR coriented in the
f ' . ..
c@m?’ég:{ﬁhé %?Iéprﬁ%lééj?%@?? érﬁ“tg\!\véro@ rotafofh gtfh‘éf&tleﬁ €&t e spinning

ayer nanof i bres, | east two
alecieodsy osented Higntndefigstedhisufaed endr iheercat rdeflgcteghgedace and it

Shpimcatities) efod Fa SR LR HgRen: shOLGN RARR Mind BF gylige seat to
adgtonastr eleoieid fizld Wﬁ&ﬁtady\év@m‘t‘tcﬁifhb&iatanﬁbmn sidear ds
the novenent direction of the base material. To reach

a gr ery radicHidreatef wilths! Be pebdud¥é layef on aaMSfibpES St Iédie two side by
spinning el ectrodes are arranged at | east two side by

sdeilaying enianipgielechiodes@re agandehon AP @¥ifs one

To reach a greater thickness of the produced layer of nanofibres, the spinning
electrodes are arranged at least two one after another towards the movement

direction of the base material.

To reach a great widths of produced layer of nanofibres, the spinning electrodes
are arranged at least two side by side on one axis and at least in two rows one
after another, while the spinning electrodes of the following row are situated in

place of gaps between the spinning electrodes of the previous row.

At the same time the rows of the spinning electrodes are positioned perpendicular

to the movement direction of the base material, or

they are positioned askew to the movement direction of the base material.



after another, while the spinning el ectrodes of the
followng row are situated in place of gaps between
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same tinme the rows of the spinning el ectrodes are
positi oned perpendicular to the novenent direction of
the base material, or they are gositioned askew to the
moverment direction of the base material. Descri pti on of
the drawi ng Exanpl es of the device execution as per
the invention are schematically shown in the attached

dDescriptionvdfahe dra@ifég- 1 illustrates a cross section
of the device w anel | ar spinning electrode with
I anel |Eﬁalﬂ R @'ﬁf-h WHE a
@o sh O\RIS 2l on |t\r/l}8‘|-5n e@e‘%? %g{egqﬂ? ﬁﬁvﬂa@ncgev\ﬁr}?matlcally
"&'biﬂwﬂ]%@tt@@ét rewingsi, whefe tHeeIi-fllgC<l>EiIIUSJtlrf;kté?eUéfc:,a(g,*eﬁ}b section of the

t
Sgigif? %ng:ﬁ?m@[f %ﬁnr? H@ }glq%ﬁtr\é'gg}’v t&p@pmgﬁas pﬁgnqaobwnb,gpgmth formed
4pe Fig. heh I
Bty vt oo oo 6355 oo
%S %‘s “@tﬁh?ﬁ%@&%m% Wired the &ig. t 3 andi 8h sf.muwnadwew to the
ple&ieﬂar Spinning él’écﬁr@déw lﬂgt Wrhdlias! e "?-”éﬁm{l? d % % view to the

nmut ual i nterval a viewto |
s‘ﬁ?‘f%m@e@re%nm@log elecﬂﬁodaarthbl feig. ﬁaoal\d@m tol the lanisiapf spinning

d aks
geflégﬂ%ledwﬁlﬁgé?nﬁ Ilééqg it {)ﬁee }Z/ﬁné:yﬂgfncgl) lpﬁlwﬁgrfgfr@%é) Sg@lgs 5b a view
ttnelameﬁa Wwith ﬂlpe qr@i@dofn aimetual iftb&al apB! Figr S&’ a/H% Y 1amellar

le b |1 ed f
SR BN e RSk BEoee Wik e s cubord ghepel he Fig 7a

 tdetail oforinet reRkB RO I8l A sl fal?nt??lalc' 'spﬁ‘gﬁﬁbgleclﬁﬁe the Fig.

oft fipg offthe Hgmab\amSplamngpelectmtga elithca rsmalple bevelled
St 1 008l o B e o e
Aamelkey @manJEIetctrlefle iithra signphe béYélléf@l%rfchﬁnEdﬂed #ioa shape of

n all el arrangenent of spinn
%ﬁé I?r oh%eglg glﬂbmeﬁ £ 04 ties REtha lemellar gpmnmggelhaﬂrcbde with a little
seaigithe Fig.t & o5 BEMANl AgarRleRfrt Qﬂ'ﬁtﬁe Aihlitly e FrorRE. B Fig. 8b a

ar raz gerrent according to the
RRiadeharrangengnt¢fi thg selinning e@etrodes aheliFid.e8ceatserial and a parallel

ﬁ‘lg?ggélrgéﬁlsoft%imlﬁé eﬁ%@roﬁ%&fy& r%%h{be"%ti?g'c Iagfg Vglg} SI’I?Ift by a half length
pf Hewpinning efectrades iabd dise Figo usutﬁeamhgémémfac%erﬁﬁg Epthe Fig. 8¢

Yth SHRRBrCE 2718 ki RlPiades Boa eitssent dirsctons towards the

shift direction of the base material.

%:f?rf@ |f|ed|ntoasapeo

Examples of embodiment

A device for production of nanofibres from the polymeric solution through
electrostatic spinning illustrated in the Fig. 1, 3 to 7 contains the spinning electrode
1 created by lamellas 11 arranged radial and longitudinally around the axis 12,
which is by a known not illustrated manner pivoted in the body of the equipment.
The individual lamellas 11 of the spinning electrode 1 or the whole spinning

electrode 1 are in a known not illustrated manner connected with a not illustrated
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i created by lanmellas H arranged radi al and

| ongitudinally around the axis 12, which is by a known
wmoedaosilBlogst r at ed manner pivoted in the body ofPtez2006/000037

equi prent. The individual lanmellas of the spinning

el ectrode or the whole spinning electrode are in a

known not illustrated manner gpnnected with a not

illustratedsource of a high voltage or grounded. The

dUEd ba hihirveltaRR Srighoah@dd trHelawnhe 11 enetdpredd &lhﬁg the whole

spi nni ng el ectrode and they are evenly distribute

lahgihingf | %SBWF%eéectrodﬁ thand theytargt evenk «lisifibuiedt around its
f Wyt t 5.ad :

irperf i i RSP PlGIER (1°%4 12 oF A8 Lriinifg electrode s

weaieiddey avshaftd2dy iwhécheisshyr a kgowh ot dlustrated maneercdupled with a

r the s electrode 1. there is positioned a
‘#Jé‘@e‘?%'f'f’gz' %“Cgbm;%%'?‘?e ‘'solution 3. Lamell as H in

t he | ection,. of inn el ectrode .
i ppedidas e SpBieAlectioRB, A1 iR 6 et ey sservoir 2 with

séFhalio SoRitibA!3. fanidiBS Ml theABwbhSe&ivisofthe pirtiing electrode 1
there are the Tormed peaks 1111 created, which are

wardippedyinsther prlwwerig solutien & iachdamelia coptainopyakeof tdps 111, on
I

@%lér#]ilgg)g@ ec ré‘)%él’éiﬂ'{eﬂlgﬁﬂeéli ?e%é?;%ea&ge colﬁﬁ'ec < the carrying

slrfaces doldhd deipan®t bethel polyménioseolutiat 3) 44 ilastrateddn Flg 1

manner to the source of high voltage of an opposite

pol ari ty Abanet the spinnirignglestreder ddihere ds adnm@“obmeﬁ)nectmg

Jartinded Gangcisit M a1 ket ngt allSteiedamaner o3 JB8 oyess, of high
WitaBe df Bhaspposfte %%rﬁ@ma?l%e%uﬁhr@éfe@ﬁ@dé 1 Eﬂh’éﬁ‘@l‘@)unded one.

t he col | ecting electrode 4 and spi nni ng_el ectrode

The axist e12 zﬂfp%? i pRINNIRG ﬁhegtﬁodem a@@rtted darpliel swithy the eellecting
%é&@)&%gc @sﬁ@cﬁ\ﬁélf rw@[) %(ijel 8 %e égf%&lg@oé]g%t%c?echr Bdfveen the
@ﬂleamng)@ﬂmxnotle pdlaard the sapmmng e&mtmeleei eclaften: abplglrrg the h|gh

at tha ens re on of r. cones
\lia6h 3818 Tackt ¥ o R ngE Sk ot gaHaTdSTing Sgcond Slectrode,
& @dﬂﬁéﬁtlﬁé thd ecberneittrotie tthe ﬁ@hy\Vﬁﬂf dge él%h“dp?ﬁs@e polarity, an
frompeaks 1111 of the tips 111 towar st e collecting
istessiverlectiic figdd % ereated ﬂiﬂﬁh@ﬂﬂufﬁf gereration of i Tayla qués on the
efddqn it i i
SecEtirdr G o6A §r affidRls' Y1 '’ ool the iflant 39 of the
;iatymelhne soagienn8t fromalpedks cirdat efl tiey tipselbhstewnedd ithes collecting

r other suitable material accordi ng to the
qﬁ[ﬁdﬁeélents for usage of the produced textile

cont aBer%\lNggn %1&': gmnln%]c elggt?c%ei: Rraensél the collecting electrode 4, usually in
the vicinity of the collecting electrode 4, there is performed a guidance for the base
material 5, created by the base textile or by another suitable material according to
the requirements for usage of the produced textile containing a layer of nanofibres
or a textile created by a nanofibre layer. In the illustrated execution the guidance
contains two pairs of rollers — the feed rollers 61 and the delivery rollers 62. The
base material may be created by an infinite band mounted on a pair of rollers out
of which at least one is driven, while the nanofibre layer is picked up from the
infinite band by a known manner and is deposited into the package. The
movement direction of the base material 5§ is usually concurrent with the rotation
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or a textile created by a nanofibre layer. In the
illustrated execution the gui dance contains two pairs

wobtoocabloers - the feed rollers 61 and the del i REr/¢Z2006/000037

rollers 62. The base material may be created by an
infinite band nounted on a pair of rollers out of
which at |east one is driven,1¥\,hile the nanofibre
| ayer is picked up fromthe infinite band by a known

HREGRIN GFHe 'sﬁlrﬁlgﬁgglggﬁﬁdaét g: “I?% ﬁrﬁ‘éeé&ctlﬁ@%/e RESs Hﬂﬁg:lgﬁr applied

di rection_ of 'S usual y concur
a8t of parofiseatit dsdieveshelens ddvahtagepuslrton@ver&ect thed elirection of

e egs..of . t
Al G ALYl it B 5mBRRY SRpdRcl agas
theesatiseeof moremient of thtibage dhatehial 5pi nni ng el ectrode 1
and to rotate the spinning el ectrode 1 against the

senseTid fopvedepeakd 11hEl base cradted i by §naﬂ'h§urﬂ’é&é§6¢ormed for
Beaks 1111 a creat ed maII surfaces forned fo

BiTRIAATR8: Pbfhe$hanseotstiinal of PabmerisSQlutions pieihp dormed peak
moéletiriefield el '?:ﬁrrg/ﬂb"@ﬂ tRE %Iyrﬂer?d §§Ihf|bﬁ floh® itk ?éste‘?vmr by the

carréd out the oyrrerlc sol’ution romthe reservolr
l@;ml drgh gudh drig3d Heprasentsr a patch of pplymedntsolution 3 brought

akc Blflfégﬂeﬁor%pﬁiﬂ‘ ;¢n! on 3 brought into the

eI ec rlc or-spl |ng The Fig. 2 shows an

nanol 1 5 2 shiWR et Rty eESstfion i 4 HRwRG or Preduction of
raresfibress fratm watay p’tﬂ}'rﬁér@@@mﬁldh NBrough telctrdavRIY & Oﬂﬁnm?rhccordlng

{on S case, \Aﬂen conpared with the WD 2005/0241
ec'W"FWlPrrﬁ '&Ith'ﬁc@?ec\"@ﬁf‘l(i‘?@ﬁ%%d %ﬁhnthpd@/%eee'é/paﬂéOhA1 the

EflinbAEATESbdy ciealth ”tﬁer ﬁ‘r‘nﬁg élé@tgﬂﬁhﬂ%?oﬁ"ﬁé& n]r§ erne running

rotation of the spinni tro per pen
theoughethg axige 13 fof rotetiome theasmmmlag eﬁaqtmde 1tamad pameadizllar to the

| .Spi nNi . e
BP0 e b 8 i o
lbetgfbentthemwmmngyeléctrodehe ael ¢ edllgutingnélesiro®d 3 of the highest
FleERl 6 S Do el o SIGE . b oG fltpce o the
SHiffng e @tadeo1 ti8 fflllb@ ngHdhisohot Br%afé?i BRiIASefaE ‘éhraﬂgﬁd Jlong the

as It is at The above described executions.
lengibuefi e srinning eleatindenty a8 ids b dke abave deatried exedusions. At

tEb%xe%uhén lﬁé’%éfnglngl élgcﬁ?@é’ 9 é&%rcﬂﬁé ?(?1 éﬁ'«#l gﬁq?n%]lt is Yossible to

Heans  of rusi ons 1
shaipleaihe outet |spsfac@reagrb$|m®aqs of thee radmppro@ffusﬁmisr ial ther form of

| t | t he WD 2005/ 024101 Al
Glinfs oEfits Pl dBe ahahe o ¥ o A PetTuens it the WO

J005/0840d4A1.on of

In other alternative execution which is not illustrated, for production of
nanofibres especially of water polymeric solutions, the spinning electrode may be
created of system of wheels arranged coaxially side by side on a common shaft,
while the coating surface of such system lies in a plane running through an axis of
the spinning electrode and perpendicular to the plane of base material created by
the equipotent line of electric field between the spinning and collecting electrode
of the highest intensity for the selected potential of electric field. At the same time
the wheels may be arranged closely side by side or with a certain spacing and

they may be provided with protrusions of various shapes on their perimeter.
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nanofi bres especially of water polyneric solutions,
the spinning el ectrode may be created of system of

wok@el1s10ar r anged coaxially side by side on a cPOTOZ2006/000037

shaft, while the coating surface of such systemlies

in a plane running through an axis of the spinning

el ectrode and perpendi cul ar tqothe plane of base

mat eri al created by the equi potent |ine of eI ectric

fiel dThetayeen egtq

t he hrgﬁest |E?Q§)§'{ﬁén§bﬂw? e seﬁjdcetg bel ent| ab@%%l)%ers both
doat tnancwates|and water lselu@ame ist ilnsirated | 91 8aimg gemeral view and

dn | ' certai ,
9 EA LR 0 Y 985 b B, 1 conan
‘ez shaf slﬁapBSNImnhtthelfacwnﬂmeratfébbe@mum thenothd Fiat oblong
n el ectrod for spinnin rs bot
ﬁ) ﬁlr a—V\ﬁ[%lrn% o e radigl, mag gr,lg %ggt gt g%rmew' outwards
pratrudhiy 718t fsIPPEfMhEd Gith 36FhddpEAIG: 1131*4 wruéi?é@ éhébfed into the

portion of _the €lectrode. The spi nni ng el ect r od
&fm af hewt fbe dipgri111 of mvnalnalclameﬁes 4 dms/elamfarent length, while

SRR b ARSI LA oEDLERS (MLl B v

glestrodeilnand thet callegtiny/electrode Hed aplahe fpassiag thealgh an axis 12 of

11 .. h f f_.b
ﬁ%gpd'r‘"'f‘ﬂ& e el ot g Rife e iee mefegehs”
AT e T —
bQ@rméré hns Adtechs %lﬁb@ﬁbh%&eﬂsblﬂt@héﬂsaﬁ?omﬁ k¥ Fig. 4a in a

through an axis 12 of the spinning electrode and
M@M{oéa@ﬂéhﬂ@r elestrode ayisapadahezige4brehonisanrragementiarlamellas

FATRS p?ed?gcf r%ﬁt fia %olﬂ lawg ﬁltﬁﬁterxggﬁtlén {h%a?glrellas 11 are

spi nni'ng yhers omvva er as well"as non
stdatﬂd bya oosrt@htmhflatreled:tﬂcéﬂyg:ondacmve anarteﬂw aigjaiheytare with their

e ec de ax t he 4b enen
BEL it ke ol Ao Rzt ARG e time with
ves@wa ﬁs th@ls;haﬁxecm' e [dheell=8ned |a€F§ moaﬁ@d%ﬂgém‘i’almwnth their
a corrugated flat "electrically conductive nateri al

eoreyoation. i the direstionepidwardsifranadhe spinming aleetioded a thm surface
8f {ndpd séFbehﬁﬁe;‘gﬁI ﬁs&%%cteﬂat/vh Jﬁe,rfﬂ{ga iR Wréc?ma in a plane

respect to the [ ane are nbun
peipgoadicukarity plane of lilee basematgaali amd passihgdhdiughcd contre of the

PRSI, AL, s 5RSE 8 o sifrch & Soint e o g iGhest intensity
fordhel salédtedt pomrntial & dlbetrie fiBRy @@at@ocblét%eh Qh@lsanfmrﬁj electrode
he bﬁlg nmat eri al and passing through a centre of

ngpllegting legiegsedd It the Ret ﬂléﬁtﬁat@fi @@mm@tcérﬂxecutlon the
fi t4
A e A
SPi NG SLBFSIECEE execution according to Fig. 5a shows the spinning

electrode 1 for spinning of polymers from water as well as non water polymeric

solutions _3, which contains on the shaft 121 attached faces 122, between which
are in radial manner mounted the lamellas 11 provided with outwards aiming tips
111, which are finished with formed peaks 1111. The coating curve of the peaks
1111 of lamella tips represents an equipotent line of the highest intensity of electric
field created between the spinning electrode 1 and the collecting electrode 4 in a
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and the collecting electrode 4. In the not illustrated
exanpl e of execution the individual lanellas LI _ are

w@e@silsiwdl Wi t h protrusions on their outer sidepPChE2006/000037

exanpl e of execution according to Fig. 5a shows the
spinning electrode i for spinning of polyners from
water as well as non water pohgneric solutions _3,

whi ch contains on the shaft 121 attached faces 122,

BB WHEN i 8PS 111 bR pinfng electBd8 @4 it BSlane perpendicular
Itparrel las H Froe?deﬂ—vvl th oupt wards aimng ti pseblll Perp

i herplane of thei kasednaiarial Bor med peaks 1111 . The
coating curve of the peaks 1111 of lanella ti

" opr cHoRESUEAN GGaPISEIG i theiFie. % therftpsd ihas of awwlisdriopl shape,

ef%r%‘:%’réri};efd' @B?%Ig ‘?@%ﬁg ?u"eﬁ]g i ecc? egipb%ksnﬁﬂ illustrated in a

dptmh \ieve 1in vaéra ¢dndainigpbevelled alirfabe M_ra;nnmg/h&ihethtaraué@ recess

.ane ndi cul ar to t | ane of t
AaT1b;wficB iR BRLETReRS, Eanst & Hg8 LB Heodhey Shgae s e formed
bear 1M1tbfanfelia Shthenghinsing e?élih@ﬁe i§ hmbtﬁ’éree%duﬁae%ated by a
closély side by side a their formed peaks 1111

Pevelied suriase 214aienkt as shewniin thp fig7¢bcontbui  litile seat 1111c,
?@%% e@dlnsl-'* Ci]aft? '?”Ijréji le skBt WBh{Eihst RS 9gb§r ?ieﬁ%&?ﬁ surface  $1

In an a vantageous case
oderied hlapblme dThetldmohbdgtbeaﬂ(lamellafﬂl amctHeafront dletﬂected surface S2

i nni,na.,.el ectr .0t her executjon create
BACARY A hRecd 86 14 1oBiPh Meolait o the Rptiotey Elechhal forwaras
and lthye fedri déﬂl&té@@hrfédelSG one'ntdou\ﬁﬂﬁ i’é ct fo fHedrotatfbn direction of
The little seat contains the up | ected surface

e SRINAIRG celeryioden BagkWaIEE: 1Brine o @ngeafexreamn therront and the
A dubacéd %F‘YhéDI Rk e8d 189 d ALS b%zc%%ﬁﬁ\z %i m&gitﬂnéé/elled surfaces.

respect to the rotation—drrecti 0
& anotherinoff iustratdd exedutidreinr tharuppef defleetdd surfhae of e little seat

TARE el pP BB A RabetCor TN ot 11 ustrated
o1 Vb B FRBWaAgn eXmEE, EXeayioR bl demligce] e spinning

gletirags saccbrifd abheig. ned, afl Whech! Bee UpS XEPHtEreNoh thé Nemella 11
upper deflected surface of the littl e seat 1111c there

aEangrd withaa efe‘ﬁrbalm &pasiagerThe Wirmer epeaiise1tl ty coptain ﬁbwsbevelled
RIS, HOR 08 bl TPl OB Mo cpyq of et
peaksoni1tk dfalmzﬂe!lla tepresantg enh aquipotent dinkadh etqediic figld created
TR AR dediodt deidt: Mcdig oty A The

- onr et sahtGoRleciieafooR g T Fid bfntaBe fhe fgt tamelias 11 of a

6&reah @Rickness which are similarly as at the previous execution mounted on a
shaft and in the direction outwards they are provided with protrusions of a cuboid
shape arranged separately one from another and finished at their ends with
formed peaks 1111 that are created by a bevelled surface 1111a. The formed
peaks 1111 of lamellas may be created also by another, especially by that above
mentioned manner, i.e. for example by a recess 1111b or little seats 1111c.



bet ween the spinning electrode 1 and the collecting
el ectrode 4. The spinning el ectrode according to Fig.

we2emenstmsns the flat lanellas H of a certain tbPCTKAB®E/000037
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which are simlarly as at the previous execution
nmounted on a shaft and in the direction outwards they
are provided with protrusions ff a cuboid shape
arranged separately one from another and fini shed at
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Ef %(g navar ous manners, as it is shown in Fig
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t hree spinning el ectrodes The di stance between the

spi nni A\Etha execttiere acdorting tbd‘ﬁgl gihthees aﬁ@atrbagedl titee electrodes 1

n ated nth se materi al
e 5 A 200 3 BoE Sl s o hivement of
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ghggtrodetsthl |n§three rows 1210. 20. 12@%&&1% EaeaCh a greater

eHaves 3and dnmyst m@ﬁ@’{t'e@ﬁt twvaespianieg electrodes 1 in

®b e6waloné aftEPhfo®¥ECUt i on has been designed to reach
a greater thickness of the layer 33 and it nust

cont airg @acheélsgtreét\@if_ vaathnBL% SJ Je%d%f/aélﬁbg?{ mggfobv}%s and a

one after anot Her o0 rea eat er
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1220, The 3pwa 210> 1820+ 123@ angi 12340nof ﬁieelemDMIgselecmst 1 are in

u c g at.0
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The rows 1210, 1220, 1230 and 1240 of the spinning electrodes 1 are
positioned askew to the direction of movement of the base material 5.

The polymeric solution 3 is in a form of defined drips carried out into the
electric field pole on the tip peaks 111 of special lamellas 11, which, in
arrangement radial and longitudinal along the axis 12 of rotation, rotate on a
common axis. The height of tips 111 ensures that the peaks 1111 of these tips are
when passing the plane perpendicular to the plane of the base material 5§ and
running through the axis 12 of rotation of the spinning electrode 1 in the
equipotent lines of electric field. Simultaneously a small surface on peaks of the
tips 111, being roughly around 1 mm?, ensures a local increase of electric field in
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positioned askew to the direction of novenent of the
base material 5. The polyneric solution 3 is in a form

w@boodasiosed drips carried out into the el ectriBCT/iCgba6/000037

pole on the tip peaks Hi of special lanmellas 11 ,

whi ch, in arrangenent radial and | ongitudinal along

the axis 12 of rotation, rotatig on a common axis. The

hei ght of tips HI| ensures that the peaks 1111 of

tthe yadd BF dRipe, Whedh Ipﬁﬁﬁdé’sgobﬁf}ﬁum BORdifRSHP €81 t% H{eosplnnlng

t he pl ange of the base material 5 and runnin
tRfecess: sThe psaks dilad; erihgftlplshﬂlspﬂernihﬁg rﬁabdlavedarmus finishes ,

f t f e eousl
SR RE i ede DA SE°LAASs ISy SRR L BRRARY smoi
a’rmmgarrtBntermaynbe:raeieval Isurfad:e iMnd1@awea aéc@dsemm and in more

ol TRREp b A58 PRt BRSSO Bortageoss

ﬁeﬂklﬁtlékbét tlfl1‘l afl11denbuRs that tif éll% wilnee &xnsBaus éfé’éthé&lsﬁeld in a
finis whi ch nore or |ess optinmse the shape of

SHEInG rlﬁgﬁannﬁrtw RirauItagpRThe the staiga pohmenc Ralytioe Zawil better
|\A@éﬁ|théLHefaR§ 9roht tAnhtsof’ &lé%&iﬁ(ﬂ %h hnhé?él?eaoqy passed

conplex variant e.g. a I|t sea e usage
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re meric sol ution 3 wi ter wash the
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§@4ntity 8P polar molecules. It is known that the dipole similarly to the magnetic

needle in magnetic field assumes towards the external electric field a clear
attitude, namely so that the vector of dipole is parallel with vector of electric field.
The molecules, at which the chaotic movement prevailed before, are enforced to a
more consistent internal arrangement within the solution. Hence, the water
polymeric solutions are capable of internal layering to polarised layers, which
finally causes that there is an intensive electric field as well as the whole surface of
the liquid. The polymeric solutions from nearly non-polar or non-polar solvents are
practically immune towards the external electric field, and the field does not affect
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which is created nostly or totally by nol ecul es
non-polar wll assune a different attitude towards the

wexdaoensmBl el ectric field than the pol yneric soPOrL/iC&zn06/000037

containing a quantity of polar nolecules. It is known
that the dipole simlarly to the magnetic needle in
magnetic field assunes towardsgt he external electric
field a clear attitude, nanely so that the vector of
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s.a role of sinple insulator. Thus, it
E‘%tgg éai%‘ QﬁsT?)@OE Renes, drawiig ef thegheamt @anDWmerlc solution 3
Eé%gfhea&me@ﬁ W6trobi’4. t'l‘?% Wl&o&ﬁlegf 4y r&%@gggecft, they are

above nentlone structure e spl nni ng e
adiesulé of fnfeei)tcahlhlcmthe poilyrhentesdlatidn gssubjedtbe té anttiedir creation

I Dot s, (cca,l nmp) ens e for the drip, which
SRS PR "t dladinan Jore (8RS 1he. sSuAtbe aie) Fnose Vector is
beqie@hdim‘ulai outhle tahigensalt plandhb thel Iﬁquﬁtﬁ%ﬁﬁbé‘éhﬁ ﬂlé‘ce of action; it
aegces of contact of the drip with ed of | anel

| p
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AR hisd FHrEdSbea a{a%% jonand consequently it

initiates creation o aylor cones, drawi ng of the

beam PleclOA Bl Syl b Boin R R o A8 L Bbions to e

phlymeamsoanmsumh afmfrmnueschamcm/rfoc ntérnel pledngeein énvironment of
nd, their creation o

bj ected t
Sttt i, NegPRaiy 6 s0” (ARF el Robgtic st s ogebe able to
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| iqui.d surface in place of action; it begins
WisERRllI gWyeBr by hiber Bialeatiiaremasspeti nojynoere b)hnESr concentration and

feisarafuPd RUrtREr { He .&bﬁ% u?@g%@ﬂ (én?énc ﬁi ﬁ@é Q/?)%réfapco(?ymer and

tension. Practi cal
pissenes or n90+presmrmebei arsglriboetdntive substance and a suitable value of

electric conductivity of the solution which can be, if necessary, increased by
adding the low-molecular electrolyte.

The quantity of the polymeric solution 3 being subject to spinning, thus the
total performance may be affected by dimension of the spinning electrode 1.
Nevertheless the dimension of the spinning electrode does not affect the
performance directly proportional, this even in such a manner that from a certain
length of the spinning electrode 3 it starts to be obviously disadvantageous to
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initiate the spinning process, nust neet even further
paraneters, such as solution viscosity given by the
nol ecul ar mass of polyner, by 4#s concentration and
tenperature, further the suitable surface tension

gtorinuB)n inGeiding tins Ity &8 th& RErfBFrRSRIRCE 1En for Iength unit of the
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conﬁﬁ?{?gpr ﬁt g&ti‘ﬂﬁ%&?&etw qﬂailst h@P cerlSin polymeric

splumonﬁg ehﬁqtd@dﬁaum tlbé?fédﬁ\ﬂ?dtdﬁe PRGceBaS MRing Qta?ted gradually
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aral | el ran erren
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i_nni n
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of dla%& ?k gé;lf‘ferenc%? 51 the applied quantit ﬁ

OF thg asexmatsiial fe ewer\ﬁr%, pateoragde setakipn of | the spinning
lectBbé AbWakie! thEBhdventett Wr ol
the fact that the process is Egﬁ&ndg&garlgewggrsd%%r%céven results,
while the rotation speed need not in such a multiple exceed the speed of
movement of the base material 5 as in the case of rotation being concurrent with

the movement.

Further modification which is brought by the invention is a usage of various
values of voltage on electrodes. It is advantageous to create the potential
necessary so that the voltage of opposite polarity is applied to both electrodes
(spinning and the collecting one). The electric field is much more better definable
and controllable than in a case when the voltage was applied only to one of the
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and separately fromeach lanella 1. The effective
conpensation is the speed and rotation direction of

WO b@eapiosni ng el ectrode 1.. In case of a speedPCT/CZ006/000037

optimumif the peripheral speed of the rotating
spinning electrode i is fifteen tines to twenty tines
greater than the speed of basqgmaterial 5 novenent.
Next to this, inportant is the sense of rotation of

tdl‘&tﬁ)ﬂbﬁmaﬁﬂ & ectriledr WadVithd é;ﬁﬁrﬁﬁ&telé@tréd@ Whil @4 1tAB second

novenent of the base material 5.7 The reverse -
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Ut of ghe fastdbatiint the \dgisibydobtherspirenieg tiresf, iehé¢hdakeetrodes, another

B s DA e B 5T SR et may

v augdr-defindbie mavesttrhodify §n tAE fieRf aN@ b YapryValdEhe carried
ol taﬁtp tgn el ect rodes i s advant %ﬂeous tO0 create

PHEny&?é P Wlegisabippl %C@St Rue to hlae sonall gyerepts (roughly hundreds
@PPQRY. b | .

OEROR), B0 k) g RO G e putn. e

cyrredic [einguit emayt ber cdséd nevere iandpitorafr thd aﬂherWnMrconslderable

S to one

TistGrsy WG e Piafit BAE of i 8Rod o Y i fariiiay by the opposite
ebintinboe ihef\lobllle&:thg dldtradiec eneugh adiohofe e(léé‘tﬁbde is ,made visible"
gcgltbectl n% i)neg zero potential was posi tioned. The

e jpeieral sy Jeféfsfﬁe%n"&mm Yok imeore slafigablengnpact of nanofibres to
tHeebadeOfBter 5RYSatas MEhS refy it RdVGR b@ges arising
out of the fact that in the vicinity of “the spinning
area, i.e. the electrodes, another sections of the
devi ce are installed, mhich are also on the zero

pot engigin may in a non-definable manner nodify an
el ectric PI eId and to carry away the carried out

];IUH :ﬁt%g ﬁlgufgma gﬁeaégjoﬁepic% fd?nglvﬁff}gt % Loqgteg Rlthe reservoir

of apsiyamidel dojutidme Pﬁ]ﬂnge(ctonassocf% whe MoI2BOBr §fnol) in an acid.
be cl osed even in

SirBLsiGH of e iR stk gfat oy 3ol ofieh siechiBbed. Whe electrode
fd‘ﬂ@teﬁ' mel fetRRFade Phardie® HaMrEe: th@trﬁ? velhbrit bP thé MHESbnducting

by the opposite potential on the collecting electrode
sPHbogH baseciextilee el ectrode is ,, made visible" for the
mat eri al subject to spinning. Mich nore definable
i npact of nanofibres to the base material 5 creates
the final result of this change. Exanple 1 The
Applicabitjty anel | ar el ectrode according to Fig. 3
rotates in the reservoir
The method and the device as per the invention are applicable for

preparation of layers of nanofibres, especially from polymers soluble in solvents on
a non-water basis having the diameter of nanofibres of 100 to 500 nanometers,
nevertheless also for spinning of polymers from water solutions. These layers may
be used for filtration as the battery separators, to create special composites, for
production of protective clothing, in medicine and other areas.
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rotates in a retrograde manner towards the novenent of
t he non-conducti ng spunbond base textile.
Applicability The method and tyi¢ device as per the
invention are applicable for preparation of |ayers of
nanof i bres, especially fromgg rs soluble in

sol vents on a non-water basis having the di aneter of
nanofi bres of 100 to 500 nanoneters, neverthel ess al so
for spinning of polynmers fromwater solutions. These

layer s ®yql lo%sr‘ﬁgﬂ{o%‘r of ﬁéﬁo‘i@‘ Oﬁ%rgstil'u%gogalﬁﬁ%rt &58lution (3) through
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otetlals et ween he col ectln [ ectro
pﬁﬂmlféaje@strﬁ% Y téewdm@ %qylthnt (3é4,natdba$ir’cgy 3 haien of its surface,
sgu%frg%’ ?MS ?ht@athfe &%ct‘rlksf rgﬁ'ﬁmé*%gp@ey gﬁﬁ%cge of the collecting
etleattaded €4)( the tﬂamﬁbrqsmare coreatedt ivhith( a)e adrriégast they collecting

83EH ) Sl B G S L 1 i botween

ctbdal tning eleegédeda) (ahd the derBeingdr e
B%E}Tar e@car ried td(o)t he col | ect?iﬁd)eefréécgﬁdgdgs) ﬂi%"&'ty of the

NGe glestrof e(Ru characterised o it ahﬂherp@lym(easc solution (3) on
TS PUS003E SR 5 S e W e of v
spinningoeleciraje (ﬁhmﬂatl'teeplasemtmald hiayt tHehaxip of mem‘nm electrode

X6 4hd et BB IGBET iR oT M Besomatsiial 451 migrithe whole
@ngﬂh rotbdhae @ib)nn\mg bldch@dé'(&)ﬁ% subjest! ol eMetthe m¥d of & maximum
i nni.n t odewé L and bei ng perpendicular to
5 ‘iﬂp tsﬁ i fcBra digh gnd %%n@lﬂh@gv@ftﬁﬁ is achieved
|aﬁﬁ@tthe0\fho‘lé1%n§m BB é@gﬁoéég)' S subj ect to the

electric field of a maxinmu equ intensity,

throughTwRi glatig 'a%h Fé]r}ﬂeﬁ %pb@%Eg %Eﬁaﬁgttﬁgged by that the

achi eved along t € Spi
eplysteriedeelytion lszbrought [1:00) Hb@l emctmi fiekdeiel quaritities oJf ¥ame batches

IEARORE BE) SR w2 RS RERIR i et Bpkin lectri
fieldc bdle the mutual position of batches does not change and the batches are
arranged in groups of batches, situated along the length of the spinning electrode
(1) in a plane running through the axis of the spinning electrode (1) and
perpendicular to the plane of base material (5) with respect to the collecting
electrode (3) on the equipotent line of the highest intensity of electrical field
between the spinning electrode (1) and the collecting electrode. (3).

3. The method as claimed in the claim 2, characterised by that the
direction of bringing out the polymeric solution (3) batches divided one from
another is reverse towards the sense of movement of the base material (5).
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di vi ded one from anot her that are noving around the
circular tracks in the electric field, while the

woraoaadioposi ti on of bat ches does not change aneCT/E2006/000037

bat ches are arranged in groups of batches, situated

along the length of the spinning electrode (1) in a

pl ane runni ng through the axi 9pf the spinning

el ectrode (1) and perpendicular to the plane of base
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p@ﬁrfewtuqér tfohﬂ\ebéPéhé mih%fb e h?atérf f3is5d f&{@woa} rtR%kd by the

which fromthe sid plnnlngeec
§€H'@9?n¢ é'ﬂed@‘p@@iitflprf@ltbbetW@mtheommmeg eleeteddzd(1) and collecting

R0 T80 BYi=dbnost TyEBAbL Toce (1) serving for
cor g ey ReBIofT ks Sl A AerAp B - tha the coating

auifsce i$Jjlledf the spinning el ectrode and perpendi cul ar
to the plane of the base material (5), of a shape

creat@dr Iha/déﬁee agobraiftigeiot the damo4, &ﬁaﬁﬁ&fér&e@j’ Sﬁ/ that the spinning
et we pe spi.nning el ectrode (1) and coll ng

b
Elleétf?‘? dd) (eontajes ny QMSthﬁeohcgﬁtétheﬂnlamﬁlaﬁyﬂ‘B meide of a flat
Q@&tri@:ﬁll;ﬁ%‘ﬁﬂﬁbﬁ% oatbhs %ﬁbﬁ“éf &Qﬁée aSUAE! 7% A%r gf}. &nounted

he coating surface s filled deV|ce
taogenfealM withthejr Qﬂﬁamdabﬂ,r atthd slama' tirae i heplani!e peipeadicular to the

25 Of RisCoage weptel & i Reudiober PR SRad pute Seinning
slbcteddennnd tinvhe dentrécof thbaddrigated anfBIRN{EY they have a shape of
equipotent line of the highest intensity of electric field between the spinning
electrode (1) and the collecting electrode (3).

7. The device according to the claim 6, characterised by that thelr lamellas
(11) are provided with protrusions on the outer side.

8. The device according to the claim 4, characterised by that the spinning
electrode (1) contains a system of lamellas (11) arranged radial and longitudinally
around the rotation axis (12) of the spinning electrode (1) evenly around its
perimeter and provided with tips (111) protruding outwards, while in the position
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tangentially with their corrugation, at the same tine
in a plane perpendicular to the plane of the base

woraioensmBl (5) and runni ng through the rotati onPERICZ2006/000037

the spinning electrode and in the centre of the

corrugated lanella ( 11) they have a shape of

equi potent |ine of the highestjintensity of electric

field between the spinning electrode (1) and the

wHdnepkithe @H eﬁbf féesdidning GleclidBle dpd i therpRAE BeiBerddicular to the

the claim6, characterised by that the |anellas (11)

Planeypbihe) eassinatepalotd utheopaksn(t1rd) efithesestipe arg laying on the
. iC i : ] ai s t. 06 .

FRRHERH e LA Rt iiendilyof dheotil HeTUEINAEH ¥ spinning

lelgatiodad 1) ang the ccllegting eledirade &)d | ongi t udi nal |y

around the rotation axis (12) of the spinning

el ect Podibe (dByicevantoyding taithe: clain Becharcterised byrthat thegdlamellas

it ti 11). t r.udi t war ds, ile jnt .

S lereaftise ot Al e Btipahy;dhnetictie, metef3ltodesher wif thautios (11
and their pegk! ane perpendi cular to the plane of the

base material (5), the peaks (1 11 1) of these tips

are | agi maeOdeViC® REGIRRYS &thd icBmOd, EhardttéRsed by that the tip
|nten3|ti of electric field between the spinning

Peaks (1dde ara bowrihapgd. col | ecting el ectrode (3). 9. The

device according to the claim@8, characterised by that

t he | Ateilhgsdgvice apcerdingrinidhericlaimt §i gharasterisedibyy that the tip
' ' together with the tips (111) and

f’%g?érm(yey%s@ Sgﬂaﬂ?g' devi ce according to the claim9,

h ' vt . ' . .
Shapodt 11" Hetitq, dBborbitf I Tre R iGn g CrdealiGiasl by that the
Eneeltest (@) sezintadet dfat flathededtiipallyesdngluCtiviel )naddrial taingl in the outward

haped. 12. The devi.ce.according to th laim 8, .
ANERER af ealitig S WS Tie Pt acchipok sfage dinines with formed
pehkat1eipctrically conductive material and in the
outward direction are equipped wth tips ( 111) of a

cuboi 43 sTReIvidd sb&@AdnGtB ther &Erh rs,e%%raét%ri}.édlﬁ% tﬁ?fj’t the tips

The device according to the claim8, characterise

{H) areeylindsisal and theyare fiaisbed withforaed peaks (19 1hr e

finished with forned peaks ( 1 111). 14. The device

accor #.nthe devies ageording tolaayef tig claim® B, 13 or 13, characterised by

GRRLPE 5138 bebks (2 HhE U BERL T AR 11 ot
the rotation direction of the spinning electrode (1).

15. The device according to any of the claims 8, 12 or 13, characterised
by that the formed peaks (1111) are made of bevelled surface (1111a) oriented in
the rotation direction of the spinning electrode (1), while in the bevelled surface
there is created a recess (1111b).

16. The device according to any of the claims 8, 12 or 13, characterised by
that the formed peaks (1111) are created by a little seat (1111c).

17. The device according to the claim 15, characterised by that the little
seat (1111c) contains the upper deflected surface (S1) oriented in the direction of
lamella length (11) and towards the rotation direction of the spinning electrode (1)
oriented front deflected surface (S2) and the rear deflected surface (S3).
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the rotation direction of the spinning electrode (1).
15. The device according to any of the clains 8, 12 or

wda3ocabmsact eri sed by that the formed peaks (1RCLLY2006/000037

made of bevelled surface (111la) oriented in the
rotation direction of the spinning electrode (1),
while in the bevelled surfacesgbhere is created a
recess ( 1111b). 16. The devi ce according to any of
the chai The Hevicd 8écokdin CtBaénﬁ%ﬁfHesﬁﬂlnbé/ 4t ﬂEbaWt&‘i’aracterlsed by
formed peaks (1111) are create alittle seat
thatcthe spmning elegéeree @ atq @rrw@a%attlﬁ@stdwaﬁiﬁlqby SIde on one axis
((ﬁ;%r acterised by that the little seat (111lc) contains
upper deflected surface (S1) oriented in the
di r ecti§ oy, of r :
r ot at ﬁ%n ?rdeégfdse %q;&?ﬁgbgb pr{yn(r%]fl % Q %r 0 e?’?,&ﬁ%actensed by
dhate theecspinmong  ededtraetese (fl) sanef arangefP )at aledstt heo rarer after another

s 1 msogéﬁka@"g ghsetioryshing Baes fe*ia'ééﬁ%ﬁgl Fhat the © "
by o1 al ahe S icoqrdiby oSt ShRRGdeis 4ole br Py aetsTised by
At the iRy @lé&roﬂie& ?1)1 re dritigaalR et dvdside By sidB®n one axis

?l nni ng el ectrodes are arranged at |east two one
4 )eandaaidea%trmttwmowg Omﬁ@ﬂi@bﬂ@ﬁ’@ﬁf, whileclbeispinnimg elestrodes (1) of

5

SRERIPBIRLIG) aisSitpafe inEpS B b5 BEHREH P spuy effkirodes (1)
of et prediess (. ar e arr anged at Ieast two side by side
on one axis (12) and at least in two rows one after
anot h2t. Thérdeeice fxs da)ihmd inghe lc=inr 20) ehardgteoisetisy that the rows
fol] owing.row are ted in Jac
oh € eiihing "eREGedeni LD Gto ' eioRed perpRiiEuRs i8B’ movement
HiectittvofdRe dase IndateRal 5N t he clai m 20, characterised
by that the rows of the spinning electrodes (1) are

yoned perpendicular to the novenent direction of
thé base material (5). they (5). 22. The device as
cl ai negl THk HBFCcE A aén d |ﬁh[ﬁé i rZ@QﬁiaWctbFi%EdtWthat the rows
rows of the spinning ectrodes (1) are positioned
ok Hﬁ/\smlonmueelaotvredmﬂ)care gositionedfaskew tbdbe mevement| direction of

Q@ base material (5).



