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

20  fibers and the composite non-woven cellulosic structure prepared therefrom,

Introduction

Consolidated non-woven structure may comprise of Viscose Fibers,

25  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. A
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X0 preseess, the tow is washed and fibers cut into
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Cellulose. Also disclosed is the method of producing fibers by spinning the

25  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
30 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
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25  These wet fibers are then dried. In order to manufacture a non-woven, product, the
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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;g the said fiber twice, thereby

30 increasing the costs. Also strength of the said non-woven fiber is not high since it

comprises of short (staple) length fibers.
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non-woven cellulosic material.
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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 regeneration liquid feed pipe can be either from the top or from
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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

30  of'across lapper is obtained. A cross lapped web may have a higher coverage and
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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
30 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 |
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for rOVPHsegolr® to 60 rows of holes. During spi nn| ng
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virtue of a special device, which contains the

regener atléif)alr;lents 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 regeneratlon liquid from the bottom
30  of the box cannot enter the funnel. The 1nlet of the regeneration liquid is provided
at the bottom. As the liquid fills the box and level is raised beyond the plain
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mat cREgergh The rﬁmerﬁflrﬂnétqualn@l seat fnawekteamsery bﬂ)cess
regeneration box full up to the brim The velocity of
the extruded filaments is 8mmn to 80nfmn. 5 Fl ow of
| i QUi &f Hs agsmration Uifrdd lattainded dicatudist ofhtbe fspinaing oS is
ffor orpotdifed by RINBGEGE - The regeneration liquid is sent
for solvent recovery process. Velocity of the
regeneration liquid attained at the outlet of the

spi nning box is 10v?ggve5_g§q by the relation: V2 =
2xgxh Where g - force of graV|tat| onal acceleration in
m sect 15 h - height of regeneration liquid fromfunnel

bOt RS OPL Pird¥hf lgﬁvﬁﬁtlo}{al acééi%ya@i(%ﬁ In){-n/ﬁef 2regeneration
|qU|d |g m sec. The vel OCI‘tMYJ e regenerating

Pi qui d i - peight Oééﬁgee@eﬁﬁlosé}mu iR orgmopeningin ef er abl y
bet Ween Wcosfﬂoﬂltﬁoﬂr eaggﬂfdnrﬂqﬁrd i?Qysd ow rate of _
reg |on re uired to nmaintain the level in
t he Fi‘FYni‘;‘J %Bieaegefﬁwém@dls bepptt tsveer | 58minain : to QS0m/miky

X Vphélﬁ@ﬂeybenw;eeheﬂ@ﬁ/l’nuﬁ)foZobﬁlxﬁlﬁ_nnel measured at the
bottomin m 25 W- Opening of the funnel bottomin m

20 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
25 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

30  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



Q- Quantity of regeneration liquid required to

maintain the level in nBhlr. Fromthe above rel ations
it wasobesssbserved that for a given width of PCT/IN2005/000315
spinneret, water flow depends mainly on 2 paraneters,
viz. the height and the 30 funnel bottom openi ng.

Trials conducted on various funnels showed that higher
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is the drag, (stretch art
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Bherdéfensne fushél lcetfesiagonsng a spi nni ng box funnel one
shoul d keep both these factors into consideration.
Exanpl es cited show 5 different funnel configurations.
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regeqer , the filanments are attenuated. 10
The "sai 3{559%54%% s fornmed by the nethod described above
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et addi i
1grz)egener airille(r)]g?c} it %Ma@e& %gt ﬁg?t%gt(:;e\s}%ygf t aqu/e P brought to
c omﬁ@y‘mﬁ con@wremhemﬁiamémmw Mydmnaﬂtomedmzed duetcaiiow of
vac ating Y
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arrangene nt

kovibate vasiablespde glnbfefmd is Bt/%i bsessmagimgmt whith taiedown
SW I e

o o P LA A INE il SRS R BRAOR e suing
spedPbiide pns theivring speerecan Bsp e prdwldest D@P?@dlggwm the ¢pyerage
dr OReRl@UNHE §led 8MEe svﬁﬁé heCRPURMObF tﬁepﬁﬁgg, %'ﬁr%edoggjrﬁ§ Led
so as to get webs with coveragefroml

Fi | 2R%EAPDVEHY SBaeA cat 8o adjstedotoras do fttwrbs tVitb o yRyies éromnéo to
Foee G0 gso PlaRbiOnat cal 840 HelT6mRA }tn¥@ rsbvﬁ@n% Sthe"@é&& lkﬁ a&sg e

conveyor and the curtain _drop down speed Yet anot

| ayithg® Gperiyaiadles vguld be gy ,SPrwgyor %t11W?EdW¢edr
to the one shown in Figure 3. However, there are one or
nort thap one boxes feeding the belt 25 conveyor in
cross di FEAPHE 128G oRGoR ixcEss |agping dip metved igshnilr die pire

W dtshovaf intFHigire 3. However, there are one or mor® than one boxes feeding the belt

—

25  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 Figﬁe 3. The laying options cited

30  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



conveyor giving a cross |lapping type laying, as well as
they may lay it along the direction of the noving belt
COoM@¥0s/038s shown in Figure 3 if required, SW&Hﬂﬁmﬁﬁamﬂs
may have hi gher coverage and better tensile streng I'n
cross direction as conpared to the CD tensile strength
shown in Figure 3. The laying options cited 30 above
gr e tespac ahlﬁimaiaﬁ mﬁdtv,](crd::.glhe \t‘d%&lltvlilhnf:@% Wb@8 be afchifdsiie SR kO
e t t her i bers. en a conposite structure
is ?Eé%ﬁk%%ﬁn%gﬁog?rqh%ﬁ nore fiber is brought in 9 WO
2006/ 035458 PCT/ 1 N2005/000315 to forma nulti |ayer

structur [ t web would be a. conposite,
strqcturgngp%ggﬁﬁﬁ%bgﬁglgﬁsSﬁﬁgw%iﬂﬁ?ﬁF?%%%gq%fmghnmy
Un- Besieie dyiedberttinglenpais Sbemitdr muding.c ordie! pohalih® RyHdn Petc.,
Whi' GhidiBYnsoRdl - ngl ement , en c

Pondl e SRRt A M A8 MU BB A HREE Yoyl o oated non-
consGlvEiaetedalt he mat fibers together to produce a
bonded consol i dated non- woven nmaterial. Wt non-woven
bonded naterial is thereafter treated for, bleaching,
furt her WEDNgaWpyeRonds( aiateyal is Bfeteafidr mieathd fog, bleatiing, &nther
toheRyaRRSS @eihd M BHUhiRind! %€ ank AL HX XCESS

oI St e _ ?Jbé;e uent | lng’t he ‘Web ?lsp%%gﬂt%%%gg GRS g expels
Wi N@EFESHREsiE SalgpequERildy ths siel iswobedtalsoraths wirtdetead dbiédatic:
000@ai8 twWeB M N sFNELnIRYan® §odéSEdn 0 | L8 i

appl i cations of,senifﬁug%ble %% %FQ% g%ﬂ%%jgga}g%gﬁkfgt
Vi s eBRisatisys phiepyr dkgble er dimoegblersegmenged, filtered,

ri pened and deaerated viscose is fed at right

te ratuyre to _the spinning machi ne. Spinneret hol der
HﬁnR§%W§%W“§HWé“$PZneeds to be nodified suitable to
the cluster plate which has circul ar precious netal
eyes 20 fitted and arranged in the~-formof a

rect angul™@Per¥hagsd. fitteieth BRrmed endydepcrasedl Wisedse is defliat eight
nunteipeniurs P he kFGniAY nbdHGRSSHiMM R WG hHGAAREN L ORak

tri n%yla& §£tch? an conflﬁurat[on. Spi'nneret 1s

di ppetf PRUFFESLBPIR 19 he 5lufen piiamhich bag cipalst pregious metal eyes
Wenpiesdbtnd araapel in2he CRRCETH feddah@ihr [s83E! Edch {08 A9l U
domgagg%f&b%% %.e._the.églnnlng orifices face ]
dowRRABF as™UHE Ob pinieg pfites fllewngt e eenverfiad | trianeplat pitch
and aM ®obgeatioaut e is that in

-

_Spinneret is dipped in the spin bath maintained at desired temperature and

25  concentration level in the bottom down position, ie. 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

30 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

10



Lyocell route, an air gap is maintai ned between the
regeneration |liquid and spinneret, while in case of

Vi svmwsec/wBaste, spinneret is i mersed in the PCT/IN2005/000315
regeneration bath, since Viscose spinning is a wet

Spi nni ng process. Thus a viscose web is 30 forned.

Cross section of the cellulosic fibers may be altered

by wsipegjediof the sterture. §pbd’¢@1ﬁ1€§té‘pstaﬂ: ARt ak hehtidned 9&)@& for the

20067 Db R eR B O8RS se brev B B DR e Py

st r geirnglanens(dyssdidaivh optrefis panmecsaME AR Rirvanesd, above
for the solvent spinning route for the formation of a
non-woven material. Only the hydro entanglenent /
consol i derdesyiandipertiz: filmgem actaniet ehen theygind ladi dowaris fEssary.

Vi s n the f.ila behavi

th e;q;ﬁ gcfr%ea15 d{%}@%@%aﬁ gﬁ %gc‘és‘ic?ﬁ%i}m%%’e darns &aﬂs \gg‘g dppvng
t hr @graendiculagh onde redovinh belt, het lidetatini formt aikeh 8P\ thread is

per B&&ﬁiﬂﬁ‘e‘dlb?rﬂlleyﬁl%%& ?ro?)e V(Ihge%r RSl d&‘y bentt&f?glnlagiﬁtg cﬁtﬁg)rsmnal

taken by thé threa eterm ne

pr opexiity.dight phbe feed onisi eyd febﬁbmchelt@pwdgamh)l Buréhegl important
t) aj pian’ 0 t d
1007 SirfBRE apaki Entnk YilankGi ﬁ% ertit 11%@? gxf ? %b&vzgf ﬁr}%g{ajéxgnt

to belt seed rati o). Fur
apal oo RFlE Fesed, Wﬁ%mloq@ir/okmght |0§§hﬂ mmﬂmm bo:0 Gemsthe fhelt,

| ay vabewh balo® thd doBBERE belV ged, water
vel gm ty, hei ghto of %h% ?g?géﬁﬁoéﬂﬁ%h%?lrﬁg T he bel t,

vacuum bel ow the col l ecting belt and design of the

spi nni ng box 15 Consolidation: Once the curtain of
Jkando é“fa | ai d continuous cellulosic filaments is
bt SPH8EAUARLt process is to consolidate the curtain
into a non-woven web. There are nunerous options
availabl(ﬁnggﬁ shown in figures 4(a) to 4(e)) to the
non- wove ek Bpmigdddaid ceuiinughn cadiilosia rfloningeid

/| abtalnelp gt puRuS i€ &) ddabdighe el JLARNE nﬁt§ a gx%%rﬂv@oe Cil"here
Layer / Layers. of ? bl own or spun bonde
o1 - B5 AN o7 YL P n PR Gl (6 oy nersoven

20i kmaﬁﬁdoﬁﬁér@b@@&ﬂaﬁ@f!ﬁﬂ@rﬁﬁ&@ﬂﬁd cBitiMbus KiBYdc ﬂgrﬁénqst &
acryl ate,

oyt SR 185 1St of o ontiongronpit: tamponen
desintledpie nablep nl&dhl«i;ﬂasﬁe ipbBMmeR Nae M}%E@feh@ FhsHidr&iehe %15}?
LB T s PG e, Tt 65y et bt B e
ot heay beedstd. dpppendartyl o iR rdeBiRl asd préduROpHIBASc@Sharacteristics
25  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

30 consolidated using various processes known to those skilled in the art. Process may

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

- 11



menti oned above to forma part of the non-woven
structure along with at |east one |ayer of the curtain
pr ool evélodsyss et hod di sclosed in this |nvent|q&nwﬁ%@§&mns
laying all the layers in the desired positions, e

un- bonded non-woven structure is 30 consolidated using
various processes known to those skilled in the art.

Pr octebdizativy, laier oF vlokenitat doodig) TanodfrRdihg / BeR6lidRtion process

200GP B B RGO DOi53 T PR PP or B o

chem cal bondi ng. Type of bonding |I consolidation
prog% used may be deci ded based on the desired end
pr oduct 8 product characteristics. Testing: 5 Test
ﬁiocedures used to determ ne the properties of the

consol i dgte gro@&ﬂres WRYER &le Frh'lﬁg H{e %r @ﬁw? HP %lé! %F)ﬁso%?eed rgx

the di scl osed process are
i n t¥RYehFHcHsy e Frpdict, mad b?él@dlbféosméstosess Areslenupheo dfose
200 e JeRa0h fheaRd-wvac i de can be stretched in an
Instron equipnent at a rate of 100 nm m n obtains the
poi nt at which the structure yields. This figure when
fepresgntad. in N 2. 5cm val ue descri bes the val ue of
tensile 15 strength of a non-woven. Val ues obtai ned
are shown in the table 'Jo- J_ Fiber Oientation

di'stri bupi s@xﬁpleEhQ@O ltnﬁlSlEngﬂ?aﬂ IRASWHIGE 2 b A é@lﬁ%hﬂ%ﬁ

of filaments in a non-woven 20 structure. Two exanple

gr apRePREt ha e HdO8wm/minpiaing the pointeas mhich the stoehumonedds.
St I UG @urdMNHER réiRSeBd ¢ MRS vAlhe bidARRNLS hile %f tensﬂe

articular direction - representing a | ow degree o
an d8ERRE R GAL-WRKEY & 2lapsgiipined atsishopen i thedrblowordn

structure with a higher degree of random zation. One
can t.hu deterglne the anount of random zati on of the
web 2006/ 035458 PCTI | N2005/ 000315

This test is a measure of randomization of filaments in a non-woven

20 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.

25

12
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O her tests which are essential to understand the
perforyagnce—of the product are: Basis weight,

El ongafijon at break, fepe=siirength, web abrasion 10
resi starjce test, diopalsurpency test, absorbent
capaeitﬂy test, vegki cRF*ERjiing rate, drip capacity
test@ drly 1int d"'ise test. |Procedure for these tests

can kéiescbt ai ned/. X0 any non-woven handbook.
4 4
0 20 40 60 80 100120140180 180200
Angle Bin Range jdeg}
Graph : 1

Frequancy [%]

0 20 40 B0 80 100120140 160180200
Angle Bin Range [degj

Graph:2

Other tests which are essential to understand the performance of the

producti are: Basis weight, Elongation at break, tear strength, web abrasion

10  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:
15

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



Exanpl es: 15 Exanple 1: 12%cel |l ul ose Lyocel | pol ynmer
solution was fed at the rate of 0.06 grans/hole/mn
t hrvoolgilos/essdsect angul ar spi nneret having 20 ro
mcron 13 WO 2006/ 035458 PCT/ | N2005/ 000315 \A%Cﬁﬁr%‘?'ge)’?‘"ms
hol es, giving an extrusion speed of 10 mmn. Below the
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at t Vet Wlosty athe guibp ofithaifurnel e euich bibhss, W Wiah Gmpar@d 8V¥he
r at i flamedts Aadedh&n o JAAW Rk Q d he rati.o of . fil anent
spee to6e>i§fr usi on spee_g.a?k(%:{gldloec |1%Sr?ei‘%thﬂ)’§f5‘tvm§6élf%’ﬂaﬁﬁ
at 18 #ion( BY &30t the giornd ififrebospesvian i taisivadpad ) iCollaas £
uf 126 opeiatike WBRim RSP tHANbAg; Vacuum of. 400nm. of
wat er o{ umm _was, provi ded bg{ﬁgl\?vg? é’é ‘ﬂagn_\?"‘%eg] ap%ﬁt?lf%ﬁ?uo
Vb BBSTIFEY 5 iPras Be- (Vags eifdhen of ivedar colffin trhae provided
sol ehtw ardagien botion. Wb iobhaYe b \ d;t.pen fo
bondsiop 'ta@'&ff?rtent sanmpl gsa,v\eroeq%r g%%k”é%“%gyhe%é‘reﬁ ﬁ% the
t he "RURDEPC 8 fhpaltidayegng devissnd wisn dor twadips. d3iffednt Kamples
di f fverentepared & ag@e/ingNDB -NRVENSF RDLA] d, 5294
trepgath. vere s&t[t and absor be?tr. tgg%p{;@g‘v%?éa?%lgsc g5
g6 TH g ARtV ablainadthad gogd rgrengliat were soft and

T
or covera

abs abivelrey Semalssived tbsfeddoa deﬂfa@éﬂr?@gm&%e l‘%ﬁ% ?gs:r{ﬁt %%tgrs

des%%opbed above i nh machi ne direction

dir EE: L on O CIF U BO TN BiarRyAnd frasilfetestsas deRctibedreboweay nieisiic
r es diretion (WD) alolibatosdldibelieiCD3 Both Tiady .. PRE S

| NVENTCDL GRINENLL AL PRCCRE M e e 3‘?‘%%&% Rl
Sanpl e Sanpl e T8 scose 60/ 40 VI P

20 TABLE No. |

PRESENT INVENTION CONVENTIONAL
PROCESS
Parameter Sample | Sample | Sample | 100% Viscose 60/40 V/p
#1 #2 #3 staple fibre | staple fibre
Fila i
F ment 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/2.5cm) :
|
Water absorbency 7.46 8.32 4.94 5.58 7.5
| _ i .
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91 42 #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

COWed 2ug@o3s4sgsm Tensile strength In the direc

layi ng 145.6 118.8 270.7 71.2 70.58 (N 2. 5cn§é’\2@2&g’°°"3ls
absorbency 7.46 --832----4-.94 5.58 7.5 14 WO
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fun et oMo [ w_r at
e Do CIpRE S0 BRASARES) LAl i LR o
spi EEATEGoloRn theel & @efralwylabfspmmetl lmungdZQ sowseqm 80atnict@H
5 M dibmefdh tﬂ%ﬂ%‘éﬁ BividaeaVakiRiio Sha éfy 1.9 n]ilny?n %ﬁllmrigh Jx &,QS

funnel is much higher, the 1 I mpar
fil %ﬁ%ﬁ%d@gep%tiﬁntltﬁuﬁtcp@maf& mng 4mbmi gap se echyvided irs

gi Vlﬂ&gfuﬁle@ bWk Bdrtih. @{fegélelgﬁonviﬁfﬁld Ak Pk SPAEILYRS lﬁﬁﬁlen‘c

at to mmn to obtain a uniform non-woven.
of é% Bﬁa}PFﬁ“bf“ Wisverin SR bivasThp velprigeof the lligwdtih &;ept 109

| ay infYghir) Qllthb b thd\GRreORI RN RANOS wash
@I eac\lr of f th‘ghsgl veﬁt anéﬁsent t{eggfrrﬁgg%%nﬁsqgrlngg% the

evitthe HRErIchion F@%ﬁdﬁﬁ]@ thamyp ¢ aftepgte @éﬁp“hfésn ieged, thus

pr epatigth dyw lEro(ﬁT 46, Wbl o Bl as A pt Y 88 § nl/QirHE bbtain 2
non- v\ixﬁ)ven sanm of different coverage. Resuf

obt AFREHE RRErE VG% cwympf Zop mrg of W@%Téoéﬂn@c‘i"@%@ﬂ@ébvlew the

laying portion. Web obtained on the belt was washed clear off the solvent and sent

at

to multi layering device and then for bonding. Different samples were prepared by
15 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.

20
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
25 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.

15



The present invention can also be worked on viscose to
achieve simlar conparative results. 20 Benefits of
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vel oci®y ofrocessdipen Hiseese o ek, or dionpLyncal dorfertp Wl irdues

1o Vb or ££9 @hé—éfé‘{ﬁﬁldkynﬁéﬁﬁleth& ﬁna‘i%ﬁ éiﬁépép\ﬁﬁﬁcm%pﬂﬁg Lay/mg
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conpared t Shrél2h8- e Abdeb aiBd @purt MO S B Brobdsbelisor

carded spun. '|aced route. This process_also elimnates
tow cutti nﬁlmmﬁtﬁ%@wﬁb‘é‘ﬂg yepgnipg pdicAdingseps. ) Once a

randor zed ONBd a tad@hiadaads p@)ﬁ&:eﬁadhe%g@&toppétﬁﬁf rocesses to
; rocesses to %dS ctﬁnsol | date he web, vjz. nee(f
unchi ng, GG RYRFY Vi mee w'trﬁlam using binders, %@r without
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resulting into linting, ideal for producing w pes for

cl ean room application 20 16 WO 2006/ 035458
PCWdNBA3545900315 AMVENDED CLAI M5 [recei ved byp({cﬂﬁzoosmms
International Bureau on 21 April 2006 (21.04.0

or| gi nal s clains 1- 17ANENBERI CLAIMSs cl ai ns 1 19 (2

Fee:)e}ved by&h@flmaﬁfatf(ﬂialmﬁ%’él% ﬁiﬁh o twgmsvzzg”v 221 1.04.08);
r e
ext 2 u f? EF a#e%?sﬁ e?ermed‘ésf E?QHF%? ages)]
passi ng sal d extruded filanments through a regenerating
liquid, to attenuate and random ze said filanents; and
c) layilng shiptpeess tfemprenaiek aneh-wensn spliwkasd sirdtaereemigising tls
a Web; s@ps 0@\ process as clai ned | n Claim1, wherein said
fllanents e canti nuous, process as clainmed in

C ai m 2, F@{uﬁmg’gla@etgi f‘%‘t ‘Eﬁu%k’?“'ssoﬂﬁf"f sorm 4. A
process as Wlpaksingshid extrGdeaifitindyts iMvasied ﬂ'&geﬁ&hﬁhgm@ﬂd WOME Auate
cellulosic [ n i dat ed using known

nmet hods ani‘;anhl(%dgessgldgzam%%a%%éd in any of the ains 1
to 3, wher e,q)hiyglaisdd Hispeted prkrandgmized funetisaniela weli; d
extruded filanment are passed through a gap of 3 nmto 7
m n. ocess a cla [ ny of the C aimb5,
wher ei r% sal‘%prroee@%ﬁéfaﬁ?eidﬁ‘b F‘P’q‘u?”here%f‘?dd Uanepts@icPfinaeps-
filament are passed through a gap of 4 rrmto 6 Mm 7. A
process as n f for

wher ei 2’ sa.fgl"%!ﬁegg%ﬁié‘?‘éet% |r¥nClg % uﬁedén Sal(ﬁgmmﬁre s umf%f"om ty
of 150 mimn to 330 mMmn. 8 A process as clained in

d aim 3, V\A'léer;}?cbcesssﬁI Haife8 8N elth | ) GwtleteSH S InSn-REVEh Winfosic
vel ocit 9. A process as

n.m
cl ai med Cﬁ‘rea’ﬁflonégdftﬁ“g“@gg‘%nﬁhdfls 8, wherein said

velocity is attained by a gravitational force 10. A

processy as &L@Le{!g cIa{h%X al%fof‘ﬁ@:%le%ng | ?osfw e A rekenerating

wherei n said
liquid and said extruded filament are passed through a gap of 3 mm to 7 mm.

6. A process as claimed in any of the Claim 5, wherein said regenerating liquid

and said extruded filament are passed through a gap of 4 mm to 6 mm.

7. A vprocess as claimed in any of the aforesaid claims, wherein said

regenerating liguid is having a velocity of 150 m/min to 330 m/min.

8. A process as claimed in Claim 7, wherein said regenerating liquid is having a
velocity of 200 m/min to 216 m/min.

9. A process as claimed in any of the Claims 7 or 8, wherein said velocity is

attained by a gravitational force.

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

of 1 to 5 denier.

AMENDED SHEET (ARTICLE 19)
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of 1 to 5 denier. AMENDED SHEET (ARTICLE 19) 17 WO
2006/ 035458 PCT/ 1N2005/ 000315 11. A process as cl ai ned
i nway tooap3eiss t he af oresai d cl ai ms, wherei n t heectahfei/doysis
of said extruded filanment when it exits fromsaid
regenerating liquidis 8 mMmn to 80 mmn. 12. A
process as clainmed in any of the aforesaid claimnms

wher ei nllt heAPEICEE At §faiped ingpofdhe aforesaid clamse v hsreim g Melocity of
pr ovi degidaxwidayvilatdt vhed it eigBsh shid rekSnerafndiRRIES 8 rAGin to 80
claimed jn any of the aforesaid O ains, wherein said

| ayi ng 78§ carried out by a vacuum assi sted process.

14. A process as claimed in Caim13, wherein said

vacuum gssi ﬁtp?déesgﬁpgﬁﬁn%d inscmy KGR a%{‘@sgldmém?s HRLEk bﬁe‘éél&éx’t%%
drum system 15. non-woven cel |l ul osic sfructure

pr epar €8¢ ?afdc?mr‘tdﬁ%ﬁlﬁ?%é@weéé dpaptipend utmgst 6 any of the
aforesai d cl ai ims. 16 A non-woven cellul osic structure

as claiped in Cla
st ruct ulgg i & PFOC?SI% 't clalfnecil n an%f)iil tge %i?rgsgbdl;(galglrs V\qnerem said laying is

conbi naﬂarr@ﬁowfoyeva‘:hmaserﬁteftmgms 17. A non-woven

consol i dated structure conprising of at |east one |ayer
of non-_woven cellulosic structure clained in Caim15:
or 16. 8. ARCEHEASeimsE indrlaimald; vipren seisl vagigipeaisisted process is
cel | ul oshieved by titaly cauEimgkkal | y as herein descri bed
with reference to the exanpl es and figgres acconpanyi ng
the specification. 19. A non-woven cellul osic

st ruct ubbe sébwt-amevingellylosipssirhayre prepatedsiton e drasess las claimed in

ref erenge  f Q. {hiEsRcaAR. €s and figures acconpanying the
speci fication. AMENDED SHEET (ARTICLE 19) 18

16. A non-woven cellulosic structure as claimed in Claim 15, wherein said non-

waoven structure is either of lyocell, viscose or a combination of either of them.

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

woven cellulosie structure claimed in Claim 15 or 16.

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

specification.

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

reference to the examples and figures accompanying the specification.

AMENDED SHEET (ARTICLE 19)
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