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A PROCESS FOR PREPARI NG A NON- WOVEN CELLULGCSI C
STRUCTURE AND THE NON- WOVEN CELLULOSI C STRUCTURE

WORERASEES THEREFROM RELATED APPLI CATI ONS Thi s PCT/IN2005/000315

Application clainms priority to Indian Application No.
999/ MUM 2004 dated 17.09.2004. BACKGROUND OF | NVENTI ON
The present invention relates to a process for

pr epary ng pqaq)@rm@vermﬁl | ubﬁ%ﬁAR&N@gugﬁeﬁlgﬁoﬁﬁwOVEN

non-woven cellul osic structure prepare rom

Part i GEBLULOSHE pSERUCTURINt i OND el BHES NON-WOVEN
process for [ a consolidated nultiple / single

preparin
ayer CHELBIHARIC SKRMKTEUAE FRIJOARS TS RREFROM
non-woven cel lul osic structure conprising of at |east
one | ayer that is nmade from bi o degradabl e, continuous
cel | URBSIATEIA@PIACATMONS particularly, the present

inventjon relates to a process for preparing a
o e BRI SR PR g BBt APTISRHgR B G99/MUM/2004

Q9L i1NWoYvgpa r andom zed cellulosic fibers and the
conposi te non-woven cel lul osic structure prepared
therefrom Introduction Consolidated non-woven

Fi ber BAGKIRYLBSTR BRUPNTIONG ) “or 1ts bl ends vi th
synthetic fibers. Lyocell fiber is a nman nade fi ber

based _on di ssol ving non-derivatized cellulose directly
i n anTh¢ gaprcat dwopEnR  relajascisl B Brioprss sfonrmeenariogue ewnbyoven

| 0 S [ roma sol ution qf
CORRE SOl L U5 B L B Boriom
Phrtichlatly, nhe MreuitdavdtionrreAtds to a process for preparing a consolidated
multiple / single layer, absorbent, durable or disposable composite non-woven
cellulosic structure comprising of at least one layer that is made from bio-

degradable, continuous cellulosic materia).

More particularly, the present invention relates to a process for preparing a
non-woven cellulosic structure comprising of continuous, randomized cellulosic

fibers and the composite non-woven cellulosic structure prepared therefrom.

Introduction

Consolidated non-woven structure may comprise of Viscose Fibers,
Lyocell Fibers, Cellulose acetate, and / or its blends with synthetic fibers. Lyocell
fiber is a man made fiber based on dissolving non-derivatized cellulose directly in
an organic solvent. Lyocell fibers are produced by regeneration of cellulosic fiber
from a solution of cellulose in an organic solvent like N Methyl Morpholine N
Oxide.
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The process of manufacturing cellulosic fibers is
known in the prior art. U S. Patent 3600379 discl oses

wa2e08wss of manufacturing Viscose fibers whePE&I/IN2WOH000315

wood pulp is utilized as a raw material. It is steeped

either as sheets or slurry with 17 - 22 percent NaCH

sol ution. The excess steeping liquor is renoved by

presskp%raﬁhe al kali cellulose is shredded and aged.

The aged alkali cellulose is xanthated with an anount

of carbon di sul phide. The xanthate is dissolved in

NaOH Bl pidcess dfompmutactiisg osltulsid dibesns kKhbemvinsthe geior Sirt.

ripened and filtered once or several tings eitPer )

Wi Patynb 601378 disclqseni BEPCethel Mraadwring Viepmtipes wherein
. : L cas, h .

B R P A A e B S OB B GUR: e BRD, ity

withy.17V4 82 gmeceht Rapdh selptiomi Thie excesd stosptingl 0Quaraiarremovetl by

t echnol.ogy ,and nce descri.bed in brief only, .. :
B Ta i e B 1S GRSt tad Rl | Tk AR gt setlutose is
Sk ORith Bh A inSHcABh dsilghidd) The autBate $s d@ibsdvddriaMaOH
I ndi an Patent No. 189773 nentions a process of

solwpsar foaguiiese Missoes solgbioit T visspsesisi inag andpiélieged once or
sespaF it Bl YRR of BECr R ThOCKE! B0 fifioh LaBfn be spun
hioudd fire @ifieane acideuspie bsthdo folnategentrhed salplesis i fdamersts /
subj ected _{.0 hi gh, shear. equi nt h ing u r
Rlsdndeavp Nigiogs & Ry pirgife Eﬁmsfog@f aﬁags @?Eﬁiﬁé}lﬁ%@gy and
ﬁérﬁ@ | RS&itRdTRINRE oBly. WiSRaNA b Ara®on & 10R-R¥ivazed cellulose
solution by extruding ground'tertiary Am ne Oxide

sodiiticni through dol@eht spinpsg ropfesis algp odwsed i s t he nmet hod

of producing fibers by spinning the solution through
fine orifices in air, orienting the sane by nechani cal

st r et GluiH0 PaRrst NEYeNSIARI AEntib® a€btodtssef fprgarihfecellulose
solution by allowi ng the spun filanments to pass,
sintinny forastanring doees hékas| Venprocess includes introducing cellulose

material into an aqueous solution of tertiary amine oxide to prepare a suspension.
Later the suspension is subjected to high shear equipment heating under reduced

pressure.

US Patent 4,144,080 and 4,246,221 disclose a method of preparation of
amine oxide solution by extruding ground tertiary Amine Oxide solution and
Cellulose. Also disclosed is the method of producing fibers by spinning the
solution through fine orifices in air, orienting the same by mechanical stretching
and regenerating the cellulose from the solution by allowing the spun filaments to

pass through a bath of a nonsolvent.

Once filaments are formed either through Viscose process or by any other
process, the tow is washed and fibers cut into staple length. Conventionally the
staple fibres are dried and baled (if non-wovens are prepared at different location).

The dried staple fiber bale is opened, blended if required and carded to form a

2
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Once filaments are formed either through Viscose
process or by any other process, the towis washed and
into staple length. Conventi onal | yP€TYEN2005/000315
staple fibres are dried and baled (if non-wovens are
prepared at different |ocation). The dried staple
fiber bale is opened, blended if required and carded

fitRohmnm. ahihous aedily obainsr &eks lhgpifl bEfdddto PmPs h&t-woven
cross | apping bonded 'to forma non-woven materi al .

metendds cited in US Patents 3,833,438 and 3, 906, 130
explain a process to nmake non-woven and perforated
textile fabrics from continuous cupranoni um rayon,
Vi scadethoay oitedindUs Patentsk3833,488r arfd 3,806 13 expliintahireess to
rgr ocess primarily the éonti nUfOUS fil aments are cast on
aleo Ao en \amdc Rerfasated, fede (fabiisc irpmapentingeRs grprpmonium
BSOSO ML BTN 1yl 3 RS
wohswiusddeinentsiagse aashior aewnigyowawkich jietaisedirposuitixne Lierally

rayon.is.an expensi ve net.hod to.prpduce absor.bent

A it R O e BB VS PSS rotiRRsr g Parallel and
dimisbidgl pafves 1Latke coasHlidhidtkis"RENAIH B wathij&8. @lframonium
prone to breakdown/ mai ntenance. The l'imting

13 18| g xpansiysemgthod ye prosiueg phsortient edlulgsic por-werent: Method

. V. i . . i te

e Begfblokt RTINS IRSBESHTbL LA iR e pgne o
peakdoom/thaigkethaveel Jhie, limaingpadciltatioadspaed -(dleimin blimits the
fgé trefa%c'in f.i bro%s sheet of materials wth fine,

Qe F V%Oﬁwear@r R B PRAUAYH 124% 1 eans of 1 quid
jetted fromorifices, under high pressure. A |layer of
fiber web is supported on a surface and traversed with
t he SUS dtents 3.6201908gind 4.0&0,363disslobs aamethodhao prdvluch light

i rts strength and stabil it i.t haut the need for .
B bSn R RLRoCRP i Aeion bl P e PEmaleials win
fikee egktidiCoreedrl Hbre Tofunsal bikdadiy dfJiueited ifidgh @ifices, under

sol vent spun nethod. The cellulosic fibers are spun
hglyrkesture-md dpyer of fiber web is supported on a surface and traversed with the
streams to entangle the fibers in a manner which imparts strength and stability

without the need for binder.

The aforesaid patents describe the processes wherein the cellulosic solution
is spun using a solvent spun method. The cellulosic fibers are spun and cut into
staple lengths. Subsequ!ently, they are treated with water and/or other chemicals.
These wet fibers are then dried. In order to manufacture a non-woven product, the
mat is opened by use of an opener, carded and then hydro entangled to obtain a
spun laced product. The said product is re-dried to achieve a cellulosic non-woven
fiber. This is a conventional and well-accepted method to produce cellulosic non-
woven fiber. However, the process involves dryi;lg the said fiber twice, thereby
increasing the costs. Also strength of the said nbn—woven fiber is not high since it

comprises of short (staple) length fibers.
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stapl e | engths. Subsequently, they are treated with
wat er and/or other chem cals. These wet fibers are

WO bea/osi4s®ed. | n order to manufacture a non- woVvRET/IN2005/000315

product, the mat is opened by use of an opener, carded
and then hydro entangled to obtain a spun | aced
product. The said product is re-dried to achieve a
cembuhggygfﬁﬂﬁwwmm@nﬁ&iber. This is a conventional and
wel | -accepted nmethod to produce cellul osic nonwoven
fiber. However, the process involves drying the said
fi Jée puwpws, inverdioabyiselawes caHrasgss hE neasifacturies gontinuous

. h <Al i - . hiah si
celtBHUE B Po B bl B R R d B 2, D sy

of present invention The present invention discloses a
process of nmanufacturing, continuous cell ulosic
HE X

i Idife ACSCbIAVERT P THHES 43 Gr BRSPS LTSRN aThRy-woven
cel RO eRluciuRY EBhbRENE eAdtess $ex@rudiRCBREnche froePadliviesid
non-woven cellulosic structure conprising the steps of
solugieny paising the keatrededdfilements shreegh aregeneratpg lignidrio attenuate
ssing t extrud ' r j
e RPGEPIP G BALEATE bl AL b6 2480 AT aRTRERAE
cellalobienuatiac: prepad®tietefionf.0 a web and to the non-woven
cellulosic structure prepared therefrom Detail ed
description of the preferred enbodi nrent The present

.”Vﬁ&&}z%‘dé&‘cti%g%%g@?@?ewefd Heshaéh reference to the

[

figures acco he specification, wherein the
sane nuneral s denote the sane parts and wherein:

Fi gMieeprksah Gigentibe viik axmt bé desetibed ofitht feferams anithey figwres
spi nni_.ng .t he ngn-wove cellulosic materi al [

. Fi qure 2
accepARY It BesPEH RN WhRREHY the syine uBeraheenof MeSATC a%s
and@hefigWn in Figure 2.
Figure 1 shows the isometric view of the assembly for spinning the

non-woven cellulosic material.

Figure 2 shows the exploded isometric view of the spinning box as
shown in Figure 2.

Figure 3 shows the isometric view of the set up showing the laying of
the curtain.

Figure 4(a) to 4(e) show various options for preparation of a composite

structure.

Referring to Figures 1 and 2, the cellulose solution at required temperature
and constant flow rate is fed into a spinneret assembly (7), preferably a rectangular
assembly. A spinning box (3) is kept below the rectangular spinneret assembly.
The spinning box (3) is used to attenuate the filaments and also to randomly lay
down the filaments, thereby maintaining the rectangular configuration of the web.
The regeneration liquid is fed with the help of a regeneration liquid feed pipe 4).

The location of the régeneration liquid feed pipe can be either from the top or from
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Figure 3 shows the isonmetric view of the set up
showi ng the laying of the curtain. Figure 4(a) to 4(e)

W@ b@w/0s:58 ous options for preparati on of a conPCEIN205/000315

structure. Referring to Figures 1 and 2, the cellul ose
solution at required tenperature and constant flow
rate is fed into a spinneret assenbly (7), preferably

tl%etfo%ﬁhla(ﬂgtﬂla @ﬁmﬂﬁ%edml Yhe $isRhg Bb}[‘@)ké@?hpﬁgés éfsa #8841 shaped

ow t he rectangul ar spinneret assenbl'y. The spi nni ng
sidex Widh ifernu e furmel ahapeniifhtae certeen flen%h;eﬂlesreah af dhe portion

AR Bt ER R L PSR Ap! SRR P B s

flogd peoeidtom. | Tapupat os tHeetdm\Mlt(b‘l) ag haet pedbrations in the side
regeneration |liquid feed pipe c%ﬂﬂ The | ocation of the
plaigyah Hrah s dhe mgﬁeﬁr@rﬂ%@aﬂl& %@é’fs ng dPethe Fepningy e (- the

ﬂtuﬂpco%esfd'u? Rohe Q‘Heffgmtl%s ‘éaa§§?:b 'ﬂﬁbﬁ@l @ﬁ)funn-reh € low from the

spi nni ng box (3 npri ses a funnel shaped sides
regenerhtidotinuid fead rpe}be éﬁhapeeguildtetd tv memtzEinm t@rstnh ,leweh ef the

ret f. th tio i ni.ng strai.ght. The funnel .i
g e seidf B menader Giiara R Rk hoy e g Row

fo@fpt}feofuﬁ@élt(gﬁht d %Pglp@etad Qfucttb grdvitanehal (2del@iom a¥igh speed
rforations in the side plate so that as the

émpaty p ohag itguhe fHements fad fomy ghey pripprets msmblyga%get

h o)
e SyELALERRTER, AU E R DS RIS, et
blyithg fldidf e opitpen dotlecticn bedigeonatyed (8) Simdenthaicollection belt (8)
const ant I evel of the Ii qU| d, The E{m ht . of (hhe wat er
RIS A & BORE 5Fh S i dniac e ittt (PR P Shegmihe

(S e r I
Ak g N S s G

wabl he etiefcenveyooin plheedsyihime regenerstembinyidanediegton tank (9).

sy Seeipion i Ed 5 AEORS o Rl Pl 5Bs bholioson
aﬁ@'th@%dy@lé &b%hbn CRiM ?Qs’ aft@hed B RCadublid e@tdr@ql 0 Rvhihe is
S

belt (8) npbves at a ower speed as conpared to the
providgdebrlowrtbp cggqﬁﬂogr]@gdusttwger the filament outlet. Vacuum allows

the filaments to retain its random orientation on the belt, thereby reducing the

effect of water force.

Figure 3 shows one of the preferred laying options. Curtain (11) formed by
the aforedescribed method is brought to the feeding box (12). The feeding box may
have a mechanically driven twin roll arrangemen; to draw the curtain and feed it
below. The feeding box (12) is pivoted by a swing arrangement, which lays down
the curtain in folds (13) on to the moving collecting belt (14). Depending upon the
coverage required, the speed of the swing, the drop down rate and the belt
conveyor speed can be adjusted. Similarly, one or more feeding boxes (12) in
combination with collecting belt (14) may operate such that web structure like that

of a cross lapper is obtained. A cross lapped web may have a higher coverage and



10

15

20

25

30

filaments ay down randomy on the belt formng a
fairly entangl ed non-woven web. The entire conveyor is

w@b@omss4ps t hi n a regeneration |iquid collecti oPCT/EN205/000315

(9). The regeneration liquid by gravity flows out of
this tank to the recovery section and the recycle
section. Laying is attained by a vacuum system (10),

b%’tﬁe‘éht? %lﬁ aféﬁ\gwﬁfi cRek Wrdehgn qeti) et wapa@ai tto jtHS ey Nedile

ament outlet. Vacuumallows the filanments to
strezigshi of the web aradons shavemimaltige 3on the belt, ther eby
reduci ng the effect of water force. Figure 3 shows one
of the preferred laying options. Curtain ( 11) forned
by t F%u&f a(H dasws iabepicartoshsolidhed lgd tmdt anddeefrbmeisbgse
box (12). The feedi ng box may have ac{reﬁaél ani.cal Ly

CoRtinpans tﬁkarﬁe% (D) sandarirsdeb Tl assise BiASE; Bl 40)
sh&fda 't}gmg? luRWonsI)li‘ﬁalf\ﬁE QQE Q?atk}f?ﬁﬂg(fil&ﬁ 1iyScdl ¥t dofY fiBments
ich Tays

SW ng "ar r angement own the curtain in
(I)Oiadéorﬁﬂzﬁd hynﬂuud ashistedoandamicel. [Thet dboye habt stiuttires may be

caaongeied R o A ek ee “Belie : BEROBGB Epedior

aCAdh- %v&glcﬁﬁﬁﬁﬁte SirtidthRr biepaRdebp rthé Rrf@efed dirdgesbPeRs to
(121 in conmbination with collecti n‘E belt (14) mm
com@ idateons diz Rhis rrase Weeh battqmp dexer s (cp @Oilﬁalondvo‘é?nc tgese or

W@&ﬁfégr g lﬁgt@é F ﬁzd)b@t ?5}(9&% AP ﬁ(éeé’ge&és £dNBESe Bwhile the

I covera nsi e strength in cross
toh Tagext ianbé Eer aslhﬂosrm avedvdven bheyn@Rtic ewnsiweveatwen@d.Hl he

f th b d F 3. F 4
SSHOHE B4Y yi CaRoolReEo TROkP O G NSl RS GROTS dnform @
cYhRER5Ed CRREIRUOFigufel LAIyBRt S r&ﬂr}seﬁ@t'HQQ NkeRH & afhdti-Hoven

assi sted random zer. Figure 4(b) shows a typical
compositessiuctiag prepirad 4y et proecse dcscumd_@hwe [priot tnednselédagion.

o€ G5 e blort FRGE RS 8 Rl s osR SRRl A G
Wieh Geth Q?Sﬁlﬁllebﬁ‘@ tofrlagef B ighsicshoa-weRhegieadsatdr I§ocell or

sketch a non-woven conposite structure prepared b
thghHkeyf Draada) grepar@gé)gsthg, DrQsess gescribed above. The structure may be

consolidated by known methods. Figure 4(e) represents a composite structure with
multiple layers of either cellulosic or synthetic non-wovens (x1, x2...) with at least
one layer of cellulosic non-woven Viscose or Lyocell or the like (1) or (2) prepared
by the process described above. Presence or absence of either of the layers (1) or
(2) may be decided upon the desired performance of the composite structure. The

structure may then be consolidated by known methods.
Solvent Spinning Route (Lyocell):

Pulp preferred for use for making the solution is soft wood pulp having high alpha
cellulose content (89-93%) and low hemi-cellulose content. DP (Degree of
Polymerization) of the pulp is in the range of 600 to 1100, preferred range would

be 700 to 1000. Cellulose concentration to achieve a spin able solution can be in



consolidation. In this case the bottom|ayer is
cel l ul osi ¢ non-woven Vi scose or Lyocell or the like

W@ 1006/085462) prepared by the process descri bed BODI2005/000315
while the top layer may be either cellul osic non-woven
or synthetic non-woven web (x). The structure may be
consol i dated by known net hods descri bed above to form

ﬂlecﬁﬂgé) o dat &4 304, ulﬁtrefé'iaﬁ)ly Fog s ©094, hodtSpréferred values of the

represSentati ve sketch of a non-woven conposite
sdllulese woacqntrefiar &d 10§60 tOhle5°/]b NYBEO (MeMethybdMprakaling N-Oxide)

R gvaleb®; Fnle skt QLR u Rt 06 B hlAtEted 1o

VENn or sy
PPAVIRIER Ro \dﬁgblﬁt&)n offellbist be comentions rdlst1$1aﬁ@i bmbml Blending

non-woven Vi scose or Lyocell or the lik %% F& % o
5 pf sp@m pibopyOf D wathd%%rgowgw%é@vgﬁd%am eu*s%t gt 9°C

% bl%ooné?cf%l §1§ﬁ£ Sl DKLU VHRRRAP QP 40(F b hed After

S sents ac osite structure wt tip e "ayers

aﬁraﬁbh e . sdehuks e hmn@geneowysohhwnus: obtemedm]snls 1s( a{lowed)tQ cool
w th at | east .one er o

dpglgég o 50l SR PUBT el i Laple Top Hiafe o P atHa Saffis on

tab:% $%§51§j§1%%%1pa%@e RROYR-of Rig@SPB&S&MdephBRMIM dvice or a
er 0 he layers (1) or (2) may be deci ded upon
10 ldheolaitehzmg dyneescupterapio B fwintisteyn Apsaderse A fiefhad described in

TR heSia) JaT iR Be BAIREY Docer 1) “pulp

preferred for use for maki ng t he solutlon |s soft mood
pul p havi ng, high al pha ceII Iose cont ent /% ta "
| ow hehspigaing fioeahdppitipletho @Fﬂr{%g gkd 6?‘3 ang“ T conliguration

TR B ol g e g o

15 Qﬁkﬁﬁﬁaﬁsrrmhglmg]frbm Hehieye t(alﬁprrmcraml neefersblt e Hfhmiggons, is

h f. 5%t % Prefer abl 09
RS LGS Lo 20 P el aBL, 10,016 Bt 10
%Q%%%géﬁi&ol&!\/’m (N-Met hyl Morphol i ne N-Oxi de) as

avai | e In the market is of 50% concentration has to
be pre-concentrated to 77% prior to dissolution of

gflelng: Er?ngbyplr%%rqg Gf iyoce pﬁym T éltl @d lcoopl(P[lé)gc@“?ﬁdequate air gap
20 and air flow in cross direction is provided. Depending upon the size of the

spinneret and the stretch ratio, filaments from sub denier to 5 deniers can be spun.

Filaments coming out in the form of a curtain retain their rectangular
configuration by the virtue of a special device, which contains the regeneration

25  bath. Central portion of the box has a funnel type arrangement. The funnel may be
perforated from the top and plain below a certain distance. Internals are so
arranged such that a slit is provided at the bottom of the funnel, which serves as an
outlet for the regeneration solution as well as outlet for spun filament. The funnel

is sealed and isolated from the sides so that the regeneration liquid from the bottom

30 of the box cannot enter the funnel. The inlet of the regenération liquid is provided

at the bottom. As the liquid fills the box and level is raised beyond the plain
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of small pieces of pulp wth pre-concentrated sol vent
is carried out at about 100C in a double bl ade sigma

wOorRooes3sabere i n vacuum of 400 mm Hg i s appl i edPCEIN2005/000315

duration of 1.5 hours a honobgeneous solution is
obt ai ned, which is allowed to cool down to solid
condi tion. O her nethods avail abl e for making

partiballoPSRe UL, it $iqeid ﬁa@lfb@ttb RHO E@rf&@feusp@ﬁsn of the funnel.
avai l abl e |i ke use of high shear Dbl ender hin film

Higpidc entgrs e dlapatlaFiaw An n@e tBppreisceu Adiasted ghait thegoutlat devel
RECR SRS 3o RO T By WD NS

T valpdity dfohesktaded fitppcentis &ni/min m@mh/aﬁn conf i guration
havi ng aspect ratio of length to breadth around 1.2 to
200, which has spinning hole diameters ranging from 50

M Cr OPlolw0 ol BQuidl GIsRHR: a F&hﬁflleﬁv‘i’chh%c@éeﬂafés 140 fﬂhﬁél‘i’t@sfrorhsthe
utilized to extrude filaments. The above given aspect

sparesetal heowgerfeontionrlwi disrsgntifor sabvaporacovery pfodest. es.
During spinning of Lyocell polyner at 90 to 110 deg C,
adequate air gap and air flowin cross direction is
Velovitgled thdDefpensdhtich Upoaid ithencsli @ethofoutibieos ﬂienﬂ:ﬁﬁlﬁhg dod is
the stretch ratio, filaments fromsub denier to
%‘é‘f?F@dspyé%rebeémélpun Fil aments coming out in the form
of a curtain retain their rectangular configuration by
the virtue of a speC| al device, which contains the
regeneration bat V> eenﬂnagxﬂnortl on of the box has a
funnel type arrangenent. The funnel may be perforated
fromthe top and plain below a certain distance.

WHegy QHE&cﬁbﬁgrﬁﬂtaifohél%@@'lefa%ﬂ it ddecd slit is provided
at the bottom of the funnel, which serves as an outl et

for the heighenbregencsationdiawid Gamafynpad bptters opetingtn for
spun §i | n d and isolated from
o BTE o FS DBl R

& regénera nliquid fromthe

Phd tvelaciof of hiee E&g&nﬁaﬂlﬁg)ﬂlq&ialt Brkdph ®efwsan e0m/mhe td rP¥56in/min,

of t e eneratio uid is provided
preferarll) etgveen 100m/rr|;11n to 900m/m1n P

Flow rate of regeneration liquid required to maintain the level in the

spinning box is governed by the relation:

Q=LxWxV
Where L - Length of the funnel measured at the bottom in m
W — Opening of the funnel bottom in m

Q — Quantity of regeneration liquid required to maintain the level in m*/Hr.

From the above relations it can be observed that for a given width of
spinneret, water flow depends mainly on 2 parameters, viz. the height and the
funnel bottom opening. Trials conducted on various funnels showed that higher the

liquid height, higher is the flow rate and higher is the drag (stretch) imparted to the
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at the bottom As the liquid fills the box and | evel

is raised beyond the plainportion of the funnel, the
WO p@paioss4seaches to the perforated portion of tPEI/IN2005/000315

funnel. Liquid enters the funnel. Flow in the box is

so adjusted that the outlet |evel nmatches with the

i nl et and al ways keeps the regeneration box full up to

tg%ﬁexﬁg : t%é" %h&e Liagiy FYt f hfep ﬁlee%ﬁt'éfl ﬁ%@ fatd ﬁ@ﬁﬁtlﬁgheﬁ water
mn om10 inside a small w dth
eaegg| ar dteeﬁurtrieb dfutlEta pesitien.f H@éaer hie syitah enemgy IIlEber is the

regeneratio ' idis sent.for L vent
i easie parted foftafiphd DRk i Packiind SAMERY box fupnel
oAk 5}1&@1& wbéethot! thdie MpbRNIMG dexidestigy Exaaplebycitedeshow

rel ation: V2 =2 x g Xx h Wereg- force of
different fapngd sanfigeaésration in misec2 h - height of
regeneration liquid fromfunnel bottom opening in mV

- velocity of regeneration liquid in nisec. The

vel ocWhyn tfe dxirededfjlamenttarnppssédybrahghshkgendsatingdigyid, the

ngan tq[ 250m m n, preferably between 100M mn to
AR 2P UHFYat e of regeneration liquid required to

mai ntain the level in the spinning box is governed by
the relation;. Q=L x Wx V Were L - Len of the
f unneThenssad dilamends farmed gt the mwthoc}niwrlb%g‘?mﬁgaf%ﬁ?r?%éﬁ to

bot t
FESRRoRROLPIIE, iy DL RS Mo
@Q%t{éamtfnfgl 1afuidnss ar% alcaanative f?bbeit \éerd/eybnatco]ﬂmloa ofjiwebrmay be
W of spinneret, wate
‘bﬁ‘pﬂi’e‘% é]"%l’r})’ Yppyum degm ﬁ}éqtétﬁt ]ge\f/]v @eﬁ%@ r{pgrmn%i }rl]qy)état rgﬁffzhamcally
@‘ﬁ/%? H el (')I' f bﬂ%@eﬁféﬂg%‘:&rﬁ@ {8 WeBrdn@Used HHRRIVE THRTE&HNg box

has a variable speed drive and is pivoted by a swing arrangement which lays down

the web in folds on to the moving collecting belt. Step less adjustment of the swing
amplitude and the swing speed can also be provided. Depending upon the coverage
required the speed of the swing, the amplitude of the swing, the drop down rate and
belt conveyor speed can be adjusted so as to get webs with coverage from 10 to
600 gsm. Filament mat can also be formed without swinging the feeding box also.

Then the only variables would be the conveyor and the curtain drop down speed.

Yet another laying option is cross lapping. The method is similar to the one
shown in Figure 3. However, there are one or mor€ than one boxes feeding the belt
conveyor in cross direction. Swing boxes lay down the web along the width of the
conveyor giving a cross lapping type laying, as well as they may lay it along the
direction of the moving belt conveyor as shown in Figure 3 if required, such a web
may have higher coverage and better tensile strength in cross direction as
compared to the CD tensile strength shown in Figufe 3. The laying options cited
above are especially beneficial when cellulosic fibers are to be mixed with other

fibers. When a composite structure is required, web of 1 or more fiber is brought in
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l'iquid height, higher is the flowrate and higher is
the drag (stretch) inparted to thefilanents. On the

wortwen3msgle of it, higher the water flow rate PERIN005/000315

hi gher water energy at the funnel outlet position.
Hi gher the water energy higher is the disturbance
inparted to filanents. Therefore whil erdesigning a

8 [FbiM i HEu IOy driietur® Mehe SBilthak wee pollt be b ResBodiRCd Rk Eire
i nto consideration, Exanples cited show different

giigatvapsie end thpathenf81955. Wien the extruded fil anents are
passed through the regenerating liquid, the filanments
are attenuated. The said filanents forned by the

met hdbthedes-bohdeid vabotien anwebtioogdit comsotilatidmebtep, which may

.canyeyor. where fil anents, t additional].

PR P SOdaReIFBeR, GREBICH SgRTaPalrHe |TaTYe Hstedh ot
white ool Metel He P8l Hib&GOMEBIeF to FOULECE boReafcoeRidaRY non-
be done on a rotary vacuum drum system The feedi ng

wosenmadteizlve a mechanically driven twin roll

arrangenent to draw the web and feed it bel ow. The
feedi ng box has a variabl e speed drive and is pivoted

by a Wet ngn-aofamdeidzdtmatkyiat s thewafteiomentédforvidbaching, further

folds on to the npyving collecting belt. Step | ess
WeRhU HEringofolt ﬁ@l%wgn §ta ﬂ}ead@S%ﬁﬁidthf%%swwgr e gypels

&@&s%éigm?ﬁ sqffbea/'%ﬁg% tHEERENHI J38 e 4PP B HHE WML LAG olled. The

require e spe the swing, the anplitude of the
sid wgh hahe sdftdpndlevand rzabé saengthend meyrbeayed fopmeny different

be..adj usted so,as. to qget bs with coverage from 10 to
BBl oErmanuitolar HoherBRIshe Y o med i ¢ hout

swi nging the feeding box also. Then the only vari abl es
woul d be the conveyor and the curtain drop down speed.
Visgosgrpiepg Rayiehg option is cross | apping. The net hod
is simlar to the one shown in Figure 3. However,

there are one or nore than one boxes feeding the belt
conveRmoperln apeds $ilwiedeaipensl afiv degefatedesiscase hoal taheaight
web al ong the width of the conveyor giving a,cross
feRBRieHYC ?%@ TPAGRIAY plaa@anlmaegetth%@F% (B3 Tompin pamg ghgeeds
R modified suitable to the cluster plate which has circular precious metal eyes
fitted and arranged in the form of a rectangular shape. Each eye is drilled with
required number of spinning orifices following the conventional triangular pitch

and configuration.

' Spinneret is dipped in the spin bath maintained at desired temperature and
concentration level in the bottom down position, i.e. the spinning orifices face
downwards. The only difference between Lyocell route and Viscose route is that in
Lyocell route, an air gap is maintained between the regeneration liquid and
spinneret, while in case of Viscose route, spinneret is immersed in the regeneration |
bath, since Viscose spinning is a wet spinning process. Thus a viscose web is
formed. Cross section of the cellulosic fibers may be altered by using different

spinnerets to obtain tri-lobal, Y-shaped, or other shapes to impart specific
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direction of the noving belt conveyor as shown in
Figure 3 if required, such a web nay have hi gher
w@owenzyss and better tensile strength in crossPCI/IN2005/000315
direction as conpared to the CD tensile strength shown
in Figure 3. The laying options cited above are
especi ally beneficial when cellulosic fibers are to be
pRopeRtks Wb tthe Qﬁmfef sbﬁsreauen‘{\%ps arecsaﬁ%%lﬁq&t%w GhoNErok $he
requi red, web or nore i's brought 1nto form
sal vl apanm@g/mutes fqrdb@ dprenativn @f a@@mvmw matbriglo Ondy the hydro

SRR MRN8 5Bl bALASLS B0 e o

consol i dati on step, mhlch may i ncl ude

hydr entan chem cal bondi needle punchlng
syst %m £ g"ﬂaregﬁspshqucgt\@%ent gy nsls necessary.

Hagethe rm;hg@p r&dHcﬁu&db%ng&%lé‘e%lﬁ OfindAt §dthﬂa‘aﬁ 4 down
mat eri al non-woven bo d material is thereafter
perpeadiedaflpron tol 2 andming belf,uthe Had desghfony, tatiyeibyghe slokad is

et B nCf e e RRE o R i Bt sona
rig@lityS GeigHt N tHeNRedipDHR ranatrf@isdrtelﬁeﬁdslgear@ @atfd)] FuriRR, Mafor@nt

soft handl e and good strength and may be Used for nany
variplles apart fxq3p (the Hlamens propedissnin g pme@s erla)zil deyo sesbiilement

n 0
FRRIE el SR LIBURD 1O B JRE 3Bl BRErop the bt
vacwint b¢lewphke adlisceng belt hed dgzignnif tige spiatihgBox.Spi nner et
hol der may remain sane or needs to be nodified
suitable to the cluster plate which has circul ar
precious netal eyes fitted and arranged in the form of
a rectangul ar shape. Each eye is drilled with required
Gradlistation: spinning orifices follow ng the conventi onal
triangular pitch and configuration. Spinneret is
di pped in the spin bath maintained at desired

t enp@mt uhe candin of randomized / laid continuous cellulosic filaments is

obtained, next process is to consolidate the curtain into a non-woven web. There
are numerous options available (as shown in figures 4(a) to 4(e)) to the non-woven
manufacturer once a curtain of randomized / laid &mtinuous cellulosic filaments is
obtained. Layer / Layers~ of melt blown or spun bonded, mono / bi-component
melt spin able thermoplastic polymers like Polyethylene, polypropylene, ethyl
vinyl acetate, polyester, polyurethane, ethylene methyl acrylate, nylon or the like
may be used. Depending upon the desired end product performance characteristics
the layer / layers are selected. One may also use a carded staple fiber mat formed
out of viscose, Lyocell or other melt spin able thermoplastic polymers as
mentioned above to form a part of the non-woven structure along with at least one
layer of the curtain produced by method disclosed in this invention. After laying all
the layers in the desired positions, the un-bonded non-woven structure is
consolidated using various processes known to those skilled in the art. Process may

include hydro entanglement, needle punching, thermal bonding, spot bonding, melt

11
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concentration level in the bottom down position, i.e.
the spinning orifices face downwards. The only
waledobmsance bet ween Lyocell route and Vi scose POTNN2003000315

that in Lyocell route, an air gap i s maintained
between the regeneration liquid and spinneret, while
in case of Viscose route, spinneret is imersed in the
SAgeAa6R1bRR dathBmici BeRdivk STRR e RINdIgNdcdrSokdatieh process
spi nni ng process. Thus a viscose web is forned. Crgss
used miap e decitderebased pitessdesived enshmosuey / Brodust cdragtepitios.
using different spinnerets to obtain tri-Iobal,
Y-shaped, or other shapes to inpart specificproperties
Testibdne structure. Subsequent steps are sane as
menti oned above for the solvent spinning route for the
formation of a non-woven material. Only the hydro
ent anEés?P?bﬁéddres’lﬁﬁbﬂOﬂoi &drh@ie DR Y@lertis ¢ratharmhsilRlated non-
m ght ditfer for Viscose. Understanding the fjlanent
wetrastoetuihard prsyicisr madeaby theodipelpsed fupeess grs, kngyan fqy those
a&l%&%&ﬂ@¥h@ﬁmﬁ“ﬁo&fﬁ9diS consi dered. Wen a thread is
Yar d” down perpendi cul'arly on to a noving belt, the
| aid down formtaken by the thread is determ ned by
the filament properties (linear density, bending

-and torsional rigidity, height of the feed
point and feed to belt speed ratio). Further,
I nportant variables apart fromthe filanent properties
i n t ha spmpleesf00fminalgngtbvand ¢ ot widgrashtbeséietsdied yn atp Fystron

speed ter. velggit height of th i nni I
e e Giie 08 St P ity Rk b 5 B 8 PRk Tt
Phist figurs Rl fé?ré@@%ted Gansol.jcaatvhos: déndest the edhid af rensile
of random zed | aid continuous_cellulosic filanents
steengtht ofiarnen: wonsk: Vplhust ebtained areshewndp hedabls Yheé-

curtain into a non-woven web. There are nunerous

options avail able (as shown in figures 4(a) to 4(e))
Fibet Odemationdivigibutiamuf act urer once a curtai n of

random zed / laid continuous cellulosic filanents is
obt ai ned. Layer / Layers of nelt blown or spun bonded,

MoNo Thil e&OPINSBisure of randomization of filaments in a non-woven

structure. Two example graphs as shown below: Graph: 1 represents a non-woven
structure which has more number of filaments in a particular direction —
representing a low degree of randomization, while Graph: 2 shows a non-woven
structure with a higher degree of randomization. One can thus determine the

amount of randomization of the web structure.

12



melt spin able thernoplastic polyners |ike

Pol yet hyl ene, pol ypropyl ene, ethyl vinyl acetate,
wW@oIogmesi4es , pol yur et hane, et hyl ene net hyl acr yPEr/&y2005/000315

nylon or the Iike may be used. Dependi ng upon the

desired end product performance characteristics the

| ayer / layers are selected. One nay al so use a carded

stgple fiber mat forned out of viscose, Lyocell or

ot hef nelt spin abl eE=thelmmpl astic pol yners as

nenttoned above~ o meﬁﬁﬁigewt of the non-woven

strh¢ture al onf%'t&, e t one layer of the curtain
pgoduced by | e serosed in this invention. After
layeng all y I%E?rs in the desired positions, the

ug- ponded ngfy . structurie i s consolidated using
VI | Qus proge »‘,‘ to tlhose skilled in the art.
Proég¢ss—amg | Bea-erntangl ement, needl e
pun? | 179, t her nal bgndlno pot bondi ng,

st gbhd iz a$ ispeo 1heatexomo2ccher cal bondi ng. Type
of , bondi ng shacrendeifdat i on process used may be deci ded
based on the desired end product / product
characteristics. Testing: Test procedures used to
determ ne the properties of the consolidated nonwoven
structure @agphprloducts nmade by the di scl osed process
are known to those well versed in the non-woven field.
Tensile tests: A sanple of 200 mmlength and 2.5cm
wi de can be stretched in an Instron equi pment at a
r atte ] ' o sk he point at which the
stry( j, Tmnxﬂﬁﬁﬁge when represented in

N2 5% Lhi: lval ue of tensile strength

af & . TN obtaHned are shown in the table
AE 07 . i bery, d| stribution : This test is
aineas / Ny filaments in a non-woven
sEruct as shown bel ow. Graph: 1

6 2'0 40 &0 B0 400120140160 180200
Angle Bin Range idegi

Graph : 2

Other tests which are essential to understand the performance of the
product are: Basis weight, Elongation at break, tear strength, web abrasion
resistance test, drop absorbency test, absorbent capacity test, vertical wicking rate,

drip capacity test, dry lint release test. Procedure for these tests can be obtained

from any non-woven handbook.

Examples:

Example 1: 12% cellulose Lyocell polymer solution was fed at the rate of 0.06

~ grams/hole/min through a rectangular spinneret having 20 rows of 80 micron

13



structure which has nore nunber of filanents in a
particular direction - representing a | ow degree of

WO 2vdosi4zat i on, while Graph: 2 shows a non- wovRCIT/IN2005/000315
structure with a higher degree of random zation. One
can thus determ ne the anmount of random zation of the
web structure. Angle B Range {deg] Graph : 1 0 20 40 60
8ANEEH MG, biking 60 eir@iR0 §pedd gifel BriRang Bdl6he Ghe %iﬁﬁ&e’é the
2 .O.her test.s which are essential to understand the

parge PAT CRAT IR ’ﬁ?ﬂ%‘bﬁﬁ@ton&#%d By afeilg e was installed in
HldAngalay Ratathe RHF ?Et’weteﬁ Fbp ﬁgﬁ@ G%{e? ggﬁ?&aﬁggﬁ@%?et bottom is

resi stance test, drop absorbenc

1

<

1

[9]

20

befpgen tly toed? mmepHtinpakamivekiprgvided én tht]t: iﬁpmel;band)rh)/potrtion.
dry Jlin el ease st.. Pracedure r.these tests
Iégééngrea%o tléﬂlﬂ(igfo r %iﬁr{ - ¥iah E‘Ifgﬁﬁr‘t EcEREtas full
Eevalnplspinhingli2fo ThE belbEsLoHOE ki iR FRT o VM. An h
feghgtspi _h:engr ate of O, Oge%rams hlolle/ nl?tn througﬁ a Yfigh the

Valet ArlgaItu et tsi aiet ek the fynuey ivmuelywehef, tBodrag impal;ted tg the
j i i, Vi rusi;on speed of 10 ..

MAEARARIEER 0l 400 6B /R SRS BRR: £rabratio

ofed bt 6 (DAY ratio egbe eata o fofilamegiipded o %mms@fn s@é&l.)’fﬂblﬂ?ﬁon

i nstal |l ed i h. t hat, the gap between top nos

bel aperalig at L0m/iin bslGi, dhootPipnE Jior, TaalBist g disbnge 05520

AR bEwBh GaPspiRSnd e VAR Burh b8 miy B €\Ja’ce¥J %%\H{H wissprovided
ortion. Regeneration liquid flowrate of 10 to

¥ thedgyiagfgariore nWeb wbiaingst an rthé dielt wasy@lashad clear off the

ata] l.ocity. of e liquid.is t at
TRUATARY B 8 JERE i pod Mg Pofging TRt gl
wtret prephradrigl vinyingutle Migherof hersdioaget MRAKLRG sanpIBE of
JJlaments nade_themto attenuate at 40 to 60 nimn
élﬁtl@%e&:c GOYEeegi WoRgVeveas «abtaiaed drad good strength, were soft and

absorbent. Samples were tested for coverage in grams/square metre (gsm), water
absorbency measured in gram/gram and tensile tests as described above in machine
direction (MD) and in cross direction (CD) both in dry and wet condition. Key test

results are tabulated below:

TA3Le No. |

PRESENT INVENTION CONVENTIONAL
PROCESS
Parameter Sample | Sample | Sample | 100%Viscose 60/40 V/P
#1 #2 #3 staple fibre | staple fibre
Filament Denier 1.5 1.2 2 1.5 1.51
Nonwoven 111.6 82.8 100 112.9 80
coverage — gsm
Tensile strength
In the direction
of laying 145.6 118.8 270.7 71.2 70.58
(N/2.5¢m) A
Water absorbency | 7.46 8.32 4.94 5.58 7.5

14
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of 4 to 6. (Drawratio is the ratio of filanment speed
to extrusion speed.) Collection belt operating at

wo awbossbel ow t he spinning box maintai ned a dPGT/EN2065/000315

of 120 mm between the spinning box. Vacuum of 400mm of
wat er col um was provi ded bel ow the | aying portion.
Web obtained on the belt was washed clear off the

(gmlguf)nt and sent tg multi |l ayering devi ce and then for

arant leanmal od Ao

-1 Rt SEPTES e oYy Y,
I%J(’r‘i’gmﬁu??gg]ro dcfﬂygyers rogetd]rel%qnc-a]joveﬁ{%dé%pl ek o i
adoftéer ent cowataagle.| dNanglegvemdingbt @nfaegeinad geoghglement
strength, ware scgft and.ahsorbent| Sanples were tested

men ent
for coverage in grams?lsquare netre (gsm, water

absorbency nmeasured in gramgramand tensile tests as
descri bed above in nmachine direction (MD) and in cross
direction (CD) both in dry and wet condition. Key test

Eesifid 9: al BotRRUlRL Yokl M mdr QiR WRL Sdat thd 3 of 0.01

cel I'ul ose Lyocel|l polynmer solution was fed at the rate
gﬁamsiholr/rgmaﬂwm e/ 1ettangarospipnesety b@tn@gm GaI erwss pf r&ﬁem@tcon

n of 80 .m cron_dia | es, .0l vin
AREVRE pBResc BT v BT el TS0 72 B 5 sl oot wes
tﬁﬁhﬁirﬂzjdrt@ Ge@dnef£i98NRIUATL ¢odiimh iofU7d 6| urmmogaplﬂ& Previdéd in

ap. was provided in the funnel bott om portio
th%é‘éﬁ’@¥ Betin portim: Regsnsiation diguisk flow rateipd Aggd/hr Was sufficient

V%{a&h&'u? ) ﬁ&em R lﬁh@g%&' T'h@% oca n},@ ”fﬁﬂﬁi Afgoiﬁgt Iﬂ €09

oClty o is kept at
mheinnalbougtetheciatyr eflodityet duat duglet of theh@mﬁelnsl @luch i ghm; Hhe

h t the fil
dte? Arptiih o Ul iR WododBm X RIS GGG BB e thus
glaf&lgca d}faw‘lraﬁo oYaly. W Rging RE&M WaskdprRE 136 3Imin®inJo obtain a

mMmn to obtain a uni form non-woven. Vacuum of 255 mm
wifopatnen-woyanmy apawn pf 8% Bedobwhishcelbmn wigs prgvided below. the

Vb o on..t-h
1P SRR 3Pt e B e R T Bl Rt e
toanatingyeridefdeeiceahd ﬂ&ﬁﬁbﬁﬁoﬂdﬁfgﬁ IDifepait 8@mpl¢s were prepared by

varying the number of layers to get non-woven samples of different coverage.

Results obtained were very similar to those disclosed above.

The present invention can also be worked on viscose to achieve similar

comparative results.
Benefits of this invention:

a) For the same coverage, strength of the cellulosic non-woven fabric is
higher by a factor of 1.5 to 2 as compared to staple fiber carded spun
laced fabric and substantially higher as compared to L}'focell melt blown
fabric. This means, keeping the material input same one can get a
stronger fabric or for the same strength lower usage of material can

serve the same purpose.
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WG R0W6H033458 0 t hose di scl osed above.

varyi ng the nunber of |ayers to get non-woven sanpl es
of different coverage. Results obtained were very

The pr esent PCT/IN2005/000315
i nvention can al so be worked on viscose to achieve
simlar conparative results. Benefits of this

i nvention: a) For the sane coverage, strength of the
CG%' ul ORroEesd Adbewioe invate iuse iof dxpgivére bighatefnpetatre afir for
1.5 to 2 as conpared to sha l.e Eiber ar ded spun | aced
fabric woMeiag Bsdag imlbyere ifgﬁlé#’ QPENg ohBAE HOFSS PPYEEF |On
mel t bl gwa, t @8 Gured ths PRBATon #HEBRI BRerb]) 8ortRERAIRl Kg of
i nput same one can get a stronger fabric or for the
sanme stiabrigt h | ower usage of material can serve the

sa ur pose..b ces [ [ .
S 01 bR RyRh pEFABRER BT R IRk AU Sy i
Lygcel | RamidmibAton Grfilabihisr doeprmt assd dpectamest highl mresore

tenperatures, thus reduction in total ener cqnsuned
per Kg Owids amsk lasge ogcunm devght iIbHS‘?f'fﬁ’F"‘f |q5ﬁgﬁ%/§m80 Oyt of

need ex ] fgh pressure air. d) Random zati on of
fil anen{égycg%eélgﬂﬂg% need injection of high pressure

flei d abPmbcksar femvidiscnsmtb éVeb or fiom lgeeell dapeqiwaMebtipvolves

and velocity of r claple fluid, e).Process.f .
Vi scose®ty OhE 58 P%fcl%g'é?ﬁ @9 glbee il §lage )aﬁt%r Wb %E}CH@’IQ[\[/{]%SSS&VIH‘%
onl'y ong,sSteRpRie Sy idTdirling dsheorhpdied w6 hagevakh arebspuinde
| aci ng), thus savi ng one co;gl ete step of drying as

conpar ethroughnstaplgofiber wetssderdpun Hasdgrpuid apkis #iperss also
S e G s RS REFR g 1o o
f) Once a randomized mat is produced, one can adopt other processes to
consolidate the web, viz. needle punching, using binders, etc. without
the use of additional equipments like cross lappers, etc.
2) Process uses only continuous fibers, hence no chances of short fibers

resulting into linting, ideal for producing wipes for clean room

application -
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addi ti onal equipnents |ike cross |appers, etc. Q)
Process uses only continuous fibers, hence no chances
of short fibers resulting into linting, ideal for
pWMaddlainitg Wi pes for clean room applicationWe claim 1
A process for preparing a non-woven cel |l ul osic
structure conprising the steps of: a) extruding

fil amept : i t i on; ' j

Xt r U P e e Ao P oS RS Gnitflsfhe e
astepsmfat e said filanents; and c¢) laying said

attenuat ed f. | nts i.nto a.web: 2. A process as

cl ai ms% qxﬂrugjngﬁﬂ]g CRG ALY ﬁel]\ggqslf LY iter ating liquid

addi t i Onphssying aaloEkERGedS dildhéit antbabBda flebHBMS: liduid, to
A process as clainmed in Clains 1 or 2, wherein said

fil anefftepuaiesaidddamanisiand 4. A process as clainmed in
Camga, tSha ' - ul osic structure

is con c}?%gt eg Hgﬁﬁged@%&%ﬁeﬁ?%g&%’ 5. A process as
claimed in any of the aforesaid clains, wherein said
regenerating liquid. is having a velocity of 50mmn to .
20 it KOS A% gt i B ot PFRIRY Sty izeneitng | Bruid
saidatidnane ReidehiiNg shiddiefludil Maveny. a vel ocity of 100
mmnto 200 mMmn. 7. A process as clained in any of

the aforesaid Clains 5 or 6, wherein said

- 3. A process as claimed in Claims 1 or 2, wherein said filaments are
continuous.
4. A process as claimed in Claim 3, wherein said non-woven cellulosic

structure is consolidated using known methods.

5. A process as claimed in any of the aforesaid claims, wherein said

regenerating liquid is having a velocity of 50m/min to 250 m/min.

6. A process as claimed in Claim 5, wherein said regenerating liquid is having

a velocity of 100 m/min to 200 m/min.

7. A process as claimed in any of the aforesaid Claims 5 or 6, wherein said

velocity is attained by a gravitational force.

8. A process as claimed in any of the aforesaid Claims, wherein said filament

is of 1 to 5 denier.
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velocity is attained by a gravitational force. 8. A
process as clained in any of the aforesaid d ains,

wob@emsiassai d filament is of 1 to 5 denier.9. BPCPIN0EE®0315

as clainmed in any of the aforesaid clainms, wherein the
velocity of said extruded filanment when it exits from
said regenerating liquidis 8 mMmmn to 80 mMmn. 10. A

[ OCeys pAesy A didighel! in ARYofahe hfdeesaldAA] Fheled tE velocity of
wherein the velocity of the said extruded fil anent

srigeEdechiilpmant wheh & eits fromoiedd rgenerating igwé és® mdmin to 80
Gaiged in any of the aforesaid O ainms, wherein said
l'aying is carried out by a vacuum assi sted process.

12. A process as clained in Claim1l, wherein said

cuum assi sted. procgess is..achlieve, /a rptary.vacuum
HBC 'R B B 5 B RS R R s Dhere e yelodty of

WEERAd edridea ria_mﬁsm%mﬁ&e%% A& eatd) dRfAmbs @ny of the
aforesaid clains. 14. A non-woven cellul osic structure

as clainmed in daim13, wherein sai.d non-woven

tructyu [ i ther I I,§ e or S ..
b Kb ST g BBk o R AT, s i i
caniedloudby edaciunuadsisted] pposepg.i Si ng of at | east one
| ayer of non-woven cellulosic structure clained in
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14. A non-woven cellulosic structure as claimed in Claim 13, wherein said

non-woven structure is either of lyocell, viscose or a combination of either of them. .

15. A non-woven consolidated structure comprising of at least one layer of

non-woven cellulosic structure claimed in Claim 13 or 14.

16. A process for preparing a non-woven cellulosic structure substantially as
herein described with reference to the examples and figures accompanying the

specification.

17. A non-woven cellulosic structure substantially as herein described with

reference to the examples and figures accompanying the specification.
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