DESCRI PTI ON WATER- RETENTI VE CELLULCSE FI BER, METHOD OF MANUFACTURI NG
THE SAMVE, AND WATER- RETENTI VE SHEET COWPRI SI NG CELLULOSE FI BER OF

HI GH WATER RETENTI VI TY Technical Field The present

i nvention relates to a cellul ose based fi ber of high water retentivity
for use as a water-retentive materi al i n an absorbent nenber absorbing
body fluids in sanitary napkin, 10 disposable diaper, incontinence pad
and the like, and a nethod of PESCOREBTIONNg the sane and a

wat er-retentive sheet prepared fromthe fiber. Background Art
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fluids such as urine and bl ood of nenstruation, in sanitary %oods such
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per vi ouss sheet such as nonwoven fabric and a |iquid inpervious sheet
such as polyolef in. In recent years, it has been denanded to prepare
t hese sani t@thﬁ%gi ?‘i gqnpact type and slimtype. Thus, it S

required to Inprove per Pormance and shape stability of the 25
water-retentive nghg O;h?ésé:ﬁ: iRgenRiOhPREl a tBHQY 8 cellulose basiseibest

mat eri al s of powdered pol ynmer and absor bent
of high water retentivity for use as a water-retentive material
in an absorbent member absorbing body fluids in sanitary napkin,
10 disposable diaper, incontinence pad and the like, and a method

of manufacturing the same and a water-retentive sheet prepared

from the fiber.

Background Art
15 Absorbent members are arranged at areas receiving body
fluids such as urine and blood of menstruation, in sanitary
goods such as disposable diaper and sanitary napkin. The
absorbent members have a structure such that pulp or a super
absorbent polymer (referred to as "water-retentive material”
20 hereinafter) is interposed between a 1iquid pervious sheet such
as nonwoven fabric and a liquid impervious sheet such as
polyolefin. In recent years, it has been demanded to prepare
these sanitary goods as compact type and slim type. Thus, it
is required to improve performance and shape stability of the
25 water-retentive material in the absorbent members.
Absorbent materials of powdered polymer and absorbent

materials of fibrous polymer have been known conventionally as



materials of fibrous polynmer have been known conventionally as

1 a water-retentive material, and as described in "Journa
of I ndustrial Materials", Vol.42, No.4, p.18, generally,

absorbent materials of powdered pol yner are used. As the

absor bent nenbers of powdered polyner, it has been 5 known synthetic

pol ymers such as pol yacryl ate based conpounds and pol yvi nyl based
compounds as wetérscebemtive patembal, saed as desgrifedohwt houreal upbse
and car boxynet hyl cel |l ul ose. ., As the absorbent nenbers of fibrous
pol ymer, thEndustrial| oMptgripabsrs h¥ed-deen Meovin; P fiber geREREL DY a
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described in Pat ent I d- open No. 55-132754.
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sanitary goods such as disposabl e di aper and sanitary napki n, the
materials are reoagr athd O abdoabeindh mEmbebsNcyf fibrdus t petymes, ithées

al so required that the water-retentive
following fibers have been known; a fiber produced by a process
10 of mixing sodium salt of carboxymethyl cellulose with viscose
prior to spinning, as described in Japanese Patent Laid-open
(kokai) No. 56-9418; a fiber produced by a process of
carboxymethylating regenerated cellulose fiber, as described
in Japanese Patent Publication {kokoku) No. 60-2707; and a fiber
15 of a bilayer structure, produced by hydrolyzing an
acrylonitrile fiber, thereby forming a polyacrylate based
absorbent layer on the outer surface, as described in Japanese
Patent Laid-open (kokai) No.55-132754.
For using such water-retentive materials in absorbent
20 members of sanitary goods such as disposable diaper and sanitary
napkin, the materials are required to have high absorbency.
Furthermore, it is also required that the water-retentive
materials have a property such that water once absorbed into
the materials should not be released from the materials even
25 under pressure, namely so-called high water retentivity.
For using the fibrous water-retentive materials as the

water-retentive materials in absorbent members, the fibrous



materials have a property such that water once absorbed into t he
materials should not be released fromthe materials even 25 under
pressure, nanely so-called high water retentivity. For using the
fibrous water-retentive materials as the water-retentive materials in
absor bent nmenbers, the fibrous 2
water-retentive materials are required to have a fi ber strength of

about 0.8 gwdtereretgntiivat tmecierikls saxee,réquimed tohehaespeactfibber
handling of the fibrous water-retentive materi al s at manufacturing
stages. 5 strengthios\alrouts 918 gddaried (@l @) -aeithain dryastatal stxome

off easily fromthe absorbent nmenbers. The water-retentive material s
turn into athel zespectiof hhgRdifngdiey ithey fibroyg: cyabesorebentivee,

di sadvant ageously, _so such materials are poor in ternms of shape
stability. maperials ag magufagtuRingofbR9ed- water-retentive materials as a
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gel 1n the absor bent merfber. Addi tional Iy, thegel issticky.
Therefore, ywater-absorbed state, disadvantageously, so such materials are
poor in terms of shape stability.

10 For using the powdered water-retentive materials as a
water-retentive material in absorbent members of disposable
diaper and the like, the water-retentive materials turn into
a gel state within the disposable diaper, when the water-
retentive materials absorb urine. Following the motion of a

15 wearer with such disposable diaper thereon, the gel makes a sift
with the resultant uneven distribution of the gel in the
absorbent member. Additionally, the gel is sticky. Therefore,
the wearer feels unpleasant touch and poor feeling during use.

Because the viscose and carboxymethyl cellulose in the

20 fibrous water-retentive material produced by mixing the sodium
salt of carboxymethyl cellulose with viscose are both cellulose
base, these are highly compatible with each other. Therefore,
the water-retentive material has good characteristics as fiber.
However, the water retentivity is not sufficient.

25 In the fibrous water-retentive material produced by
carboxymethylating rayon, because the fiber has water

absorbency as a whole, the fiber of itself turns into a gel



t he wearer feels unpleasant touch and poor feeling during use.

Because the viscose and carboxynethyl cellulose in the 20 fibrous

wat er-retentive material produced by m xing the sodi um salt of

car boxynmet hyl cellulose with viscose are both cell ul ose base, these
are highly conpatible wth each other. Therefore, the water-retentive
mat eri al has good characteristics as fiber. However, the water
retentivitystataotwtsuf f theemiatert®l absorbs twatdn br odsosaddnglyt ebhéve
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S of sanitary
goods such ggtentive material is complex.
In accordance with the present invention, the
10 aforementioned problems are to be solved. The present
invention provide a fiber of high water retentivity which is
safe for use as absorbent members of sanitary goods such as
disposable diaper and sanitary napkin, which also has a high
water retentivity, greater shape stability because the fiber
15 can retain the fiber shape even in a water-absorbed state, and
a fiber strength sufficient enough for handling at its dried

state, as well as an absorbent member wherein the fiber of high

water retentivity is used.

20 Disclosure of the Invention
The present invention relates to a cellulose based fiber
of high water retentivity comprising a cellulose fiber which
contains uniformly a non-cellulose based material of high
absorbency.
25 In the cellulose based fiber of high water retentivity
of the present invention, a cellulose fiber and an material of

high absorbency are sufficiently mixed together to an extent



di sposabl e di aper and sanitary napkin, which also has a high wat er
retentivity, greater shape stability because the fiber 15 can retain the
fi ber shape even in a water-absorbed state, and a fiber strength
sufficient enough for handling at its dried state, as well as an

absor bent nenber wherein the fiber of high water retentivity is used.
20 Disclosure of the Invention The present invention relates to
a cel |l ul osesbabethatbthe fibevfahdghbheanateridatnwhichycannpbserhgwater

cel lul ose fiber which contains uniformy a non-cellul ose based

materi al of cangpt be di@mﬁmﬁaﬁt}ad from each othex hesqdihall §be Bateyiaiper

of high water retentivity the present invention, a_cellulose fiber

and an mat e?fé}lgﬁabs‘)rb%ﬁﬁla't}?& §F§P§EF?9€1%W??9H11%85905@%T to
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excellent in terms of absorbency and water retentivity than
conventional fibers singly composed of cellulose or the super
10 absorbent polymers (SAP). Even at mechanic processing stages
such as yarn splitting stage or at a water-absorbed state, the
material of high absorbency hardly comes off from cellulose
based fiber of high water retentivity. When the fiber absorbs
water, the material of high absorbency exposed to the outer
15 surface of the cellulose based fiber of high water retentivity
may eventually come off. The other hand, there is an advantage
such that water can be efficiently absorbed by the material of
high absorbency on the outer surface.
Additionally, the cellulose based fiber of high water
20 retentivity of the present invention includes a complex fiber
wherein a component of cellulose fiber which contains uniformly
a non-cellulose based material of high absorbency and a single
component of cellulose are attached to each other in a side by
side type.
25 Furthermore, the fiber of the present invention includes
a complex fiber wherein a core is formed from a component of

cellulose fiber which contains uniformly a non-cellulose based



excellent in ternms of absorbency and water retentivity than

conventional fibers singly conposed of cellulose or the super 10

absorbent polyners (SAP). Even at mechani c processing stages such as
yarn splitting stage or at a water-absorbed state, the mat eri al of

hi gh absorbency hardly conmes off from cell ul ose based fi ber of high
water retentivity. Wen the fiber absorbs wat er, the material of high
absor bency mapestaltof thibglo dtesordencys wariddheocoriee isebhvedopeawbtihfaber
of high water retentivity may eventually conme off. The other hand,
there i s ansheathtpgepared fuen ahsinghe ceompenert o9f | eebhel9s@psor bed by
the material of hi gh absorbency on the outer surface.
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mat eri al of absorbency and the core is enveloped with a sheat h

prepared frgRy feStH's? ngAePESRPSNSht & bBILOG2ose retains the mechanical

properties as a fiber. Therefore, the resulting fiber has high

10 water absorbency and high water retentivity, together with
higher fiber strength and greater shape stability.

The said complex fiber of sheath-core type wherein the
core prepared from the component of the material of high
absorbency uniformly dispersed in cellulose fiber is attached

15 to the sheath prepared from the single component of cellulose,
has a structure such that the component containing the material
of high absorbency (core) is covered with the single component
of cellulose {sheath). Even at a water-absorbed state or even
at any stage of the fiber production, therefore, the material

20 of high absorbency does not come off from the fiber. By
preparing the sheath component as a thin coating film, then,
water absorbency can be retained.

The complex fibers of the side by side type and the
sheath-core type have higher absorbency and water retentivity

25 and also have higher dry strength of the fiber produced by
uniformly dispersing the material of high absorbency in the

cellulose fiber than the fiber prepared from the single



In the said conplex fiber of side by side type, a conponent cont ai ni ng
a material of high absorbency uniformy dispersed 5 in cellulose fiber is
attached to the single conponent of cel l ul ose, wherein the conponent
containing the material of hi gh absorbency has water absorbency and
water retentivity whil e the single conponent of cellulose retains the
nmechani cal properties as a fiber. Therefore, the resulting fiber has
high 10 weempoReRbrbeNep ahbrhi theweoatendt arfi | Vhe y mategdaierofivi hiigh

hi gher fiber strength and greater shape stability. The said
conpl ex fi bebserbenewtin EBP@Q%&mﬁ@WI’tm the complexpfiier d¢ eqealt he
conponent of the material of hi absorbency uniformy dispersed in
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t he sheat h conponént as n coating f er  absdr ency
can be ret ahjp@Fophilic celluldSe COMBERLX haPhe Ried r@a@ié‘fa@t’ofiﬂf type and
t he sheat h-core type have hi gher absorbency and water retentivity 25
and al so have hi gheradborddi@giiftroftnehprbsbat pheeneednbyrurtheibier My
di spersing the material of high absorbency in the cellul ose fiber than
the fiber ptlepansrefiaindthdighgbsorbency primarily means polyacrylate 6

10 salt. The polyacrylate salt is commercially available,
generally and readily, as polyacrylate based absorbents or
polyacrylate based super absorbent polymers. (Journal of
Industrial Materials, Vol.42, No.4, p.26.) The polyacrylate
based absorbents or polyacrylate based super absorbent polymers

15 are absorbent polymers primarily comprising slightly cross-
linked polyacrylate salt, polyacrylate salt grafted onto starch
or polyacrylate backbone, and these may be used singly or in
combination with two or more thereof. Furthermore, an
isobutylene-maleic anhydride copolymer may be used. As the

20 material of high absorbency, additionally, use may
satisfactorily be made of super absorbent polymers based on
polyvinyl alcohol or polyoxyethylene.

The absorbency of the cellulose based fiber of high water
retentivity of the present invention is 700 % or more. The term

25 “absorbency” herein means a value represented by the following
formula 1:;

{Formula 1)



conmponent, even when the content of the material of high absorbency in
the cellulose fiber in the conplex fiber is equal to the content of
the material of high absorbency in the cellulose fiber in the fiber
conposed of a single conponent. 5 In accordance with the present

I nvention, the cellul ose fiber primarily means viscose-rayon fiber.
Fbm@v$r, othFr hydrophilic cellul ose fibers may be used
satisfactorily. _ th the present invention,
furthernore, Vtﬁ% nﬁtgr¢ ﬁfﬁ& ? qgwbency Brlnarlly means

pol yacrylate 10 salt The p crylate salt is_commerciall avallable
general ly aWBeF%aﬂlAyisaEhﬁoV?bS?glhPeQE%§eﬂfaB§%r5%h?§ prior to water

I I based b
Vot br ol 5. 9BpoRBEiRB! #nd Bote FhnebRalb s granis? thtultn asen BRRSE o
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al cohol or pol yoxyet hyl ene. The absorbency of the cellul ose

based fi ber (Pbritula 24t er retentivity of the present invention is 700

%or nore. The term 25 "absorbency” herein nmeans a value represented by
the foll ow ng w eyl g ip-c)/c $FRradba 1)

10 wherein C is the weight in gram of the fiber prior to water
absorption; and D is the weight in gram of the fiber after water
absorption and draining and subsequent centrifuge for
dehydratiomn.

As described above, the cellulose based fiber of high

15 water retentivity has higher water absorbency and water
retentivity. In both a dry state and a water-absorbed state,
the cellulose based fiber of high water retentivity can retain
the fiber shape. When the fiber is enveloped in a paper sheet
to form an absorbent member for use in disposable diaper and

20 sanitary napkin, the fiber does not make any shift in the
disposable diaper and the sanitary napkin. Thus, disposable
diapers and sanitary napkins with high water absorbency and
water retentivity can be provided while a wearer will not feel
any unpleasant touch therewith.

25 Alternatively the cellulose based fiber of high water
retentivity can be prepared as sheet form or can be knitted into

other f£iber webs or nonwoven fabric. Then, an absorbent member



7 V(% ={ (BA/A} X 100 wherein Ais the

wei ght in gramof the fiber prior to water absorption; and B is the
wei ght in gramof the fiber after water absorption and draining. 5
The water retentivity of the cellul ose based fiber of high

water-retentive is 200 % or nore. The term"water retentivity herein
neans a value represented by the follow ng formula 2; (Formul a 2)

W (9% = { (Baf)ks6tisfat®orily bshepréperedsfrhm whioget i IThy aneswltiedfi ber
prior to water absorption; and Dis the weight in gramof the fiber

aft er wat erabsorbeptonemben s famaed fas bioheeyaénr ebAPFPERGE apnd
dehydr ati on. descri bed apove, the cellul ose based fiber of
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high water absorbppgyn@Pflore because the polymer forming fiber in the

cellulose based fiber of high water retentivity of the present

invention is not a synthetic polymer substance such as

10 polyacrylonitrile but cellulose, it has such properties to be

readily degradable and is further rapidly degradable in soil.

At a process of manufacturing the cellulose based fiber

of high water retentivity into a sheet form or at a process

of mixing the fiber into other fiber webs or nonwoven fabric,

15 preferably, the dry strength of the fiber is 0.8 g/denier (g/d)

or more and the fineness thereof is 5 denier or more to 15 denier

or less, for easy handling of the fiber. The unit of dry

strength, namely "g/d ", means the tensile strength of a fiber

corresponding to one denier. When the fineness is above 15

20 denier, furthermore, the water absorbency is reduced.
Therefore, the fineness is preferably 15 denier or less.

Additionally, more preferably, other super absorbent

polymers and pulp may be mixed with the fiber. A plurality of

- the sheets, nonwoven fabric or fiber web, containing the

25 cellulose based fiber of high water retentivity of the present

invention, are laminated together or held between paper sheets

from both the upper face and lower face, followed by adhesion.



water retentivity can be provided while a wearer wll not feel any

unpl easant touch therewth. 25 Alternatively the cellul ose based
fi ber of high water retentivity can be prepared as sheet form or can
be knitted into ot her fiber webs or nonwoven fabric. Then, an

absor bent nenber _ 8 may
satisfactorily be prepared fromthose. The resulting absor bent nenber
t hus f or nedAfitsriddiiesriomt thenbddehragylhhng sheetwhs roldeidehntoia givenn i f
it is soslimin its thickness. Theref ore, when the absorbent nenber

i s used in @hapesipl £orm @ngFhsorhenty inewlsT nagktherviige r ckhe ¢ shegets.,

di sposabl e di aper and sanjtary napkin can he prepared_as slimtype.
Fur ¢ hor nor cOBBRGYER TARCHG| HerLieh ety Copdalming, the cellilpge tasédsed
fiber of hi wat er .retenti vit f _the.present i nyention,i,S_not _a
Gymtheti ¢ EEYRE & L ares ¥athat 172 RY 3F Mne Arssehts thvBRE 10ar indse,
it has ch,pr rties, t.o b R r il abl e IS _further i di
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nore and the fineness If)1ereof is 5 denier or nore ?o 15 denrer or

| ess, for easyhéebddbfng givdhesHdger . BEdauge thef cdlYulose Bhseagtivenanely
"g/d ", nmeans the tensile strength of a fiber

of high water retentivity in this sheet is securely bhonded to

10 each other through the hot-melt type f£fiber, the shape is hardly
broken. At the process of bonding the sheets, furthermore, the
sheets can be thermally bonded to each other. At this
thermally-bonding process, the sheets can be uniformly bonded
as awhole. Preferably, the water-retentive sheet contains the

156 cellulose based fiber of high water retentivity at 10 ¥ by weight
or more to 80 % by weight or less, while the sheet contains the
hot-melt type fiber at 20 % by weight or more to 80 % or less.

The basis weight of the sheet containing the fiber of high
water retentivity is preferably 10 g/m* or more to 500 g/m* or

20 less.

The method of manufacturing the cellulose based fiber of
high water retentivity in accordance with the present invention
comprises spinning, elongation and refining a stock solution
for spinning as a raw material which is a homogeneous mixture

25 of a non-cellulose based material of high absorbency with
cellulose fiber.

So as to produce a complex fiber of side by side type or

10



correspondi ng to one denier. Wen the fineness is above 15 20 denier,
furthernore, the water absorbency is reduced. Therefore, the
fineness is preferably 15 denier or |ess. Additionally, nore
preferably, other super absorbent pol ymers and pulp nay be m xed with
the fiber. Aplurality of t he sheets, nonwoven fabric or fiber web,
containing the 25 cellulose based fiber of high water retentivity of the
pr esent sheatkncove, type, | the reltask sodatttion of hAchdmpgeneuws miytureheet s
from both the upper face and | ower face, foll owed by adhesion.

9 of a nopfeellndinssikased maserind ofBioh witer absordensydeitint o a
gi ven shape to form an absorbent nmenber. O herw se, the sheets

nonwoven faEP'Pcc‘ﬁ wlege hRted CAMRATMHY i @ixed Witbeapstegk soluﬂ.%r of

hi gh water retentivjt be nol ded nto a
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invention, routine viscose for viscose-rayon fiber is used for
10 the stock solution. Term “routine viscose for viscose-rayon
fiber"” primarily means viscose for general viscose rayon, at
a cellulose concentration of 7 % by weight or more to 10 % by
weight or less and an alkali concentration of 5 % by weight or
more to 6 % by weight or less and with a Hottenroth number of
15 8 to 12. As the alkali in this viscose, primarily, use is made
of sodium hydroxide. Otherwise, any viscose with a modified
composition of the individual components in the viscose may
satisfactorily be used. Otherwise, viscose for strong rayon,
viscose for polynosic, or viscose for HWM may also be used.
20 For using polyacrylate salt as the non-cellulose based
material of high absorbency, the polyacrylate salt is
satisfactorily mixed with the stock solution of viscose. Then,
the amount of the polyacrylate salt to be mixed should be at
10 % by weight or more to 200 % by weight or less to the total
25 weight of the cellulose fiber in the viscose. If the amount
thereof to be mixed is less than 10 % by weight, the water

retentivity is not sufficient enough. If the amount thereof

11



as a whole. Preferably, the water-retentive sheet contains the 15

cel lul ose based fiber of high water retentivity at 10 % by wei ght or
nore to 80 % by weight or less, while the sheet contains the hot - nel t
type fiber at 20 % by weight or nore to 80 % or |ess. The basis
wei ght of the sheet containing the fiber of high water retentivity is
preferably 10 g/n2 or nore to 500 g/nferr] or 20 |ess. The
met hod of nh#EkeNe 208G thie wedghil, cabternativebys Wie polyanrgrﬂaxm salt
retentivity in accordance with_the present invention npri ses

spi nni ng, elBREATVH &XFFELVRLIGLR e Etosh ﬁ??—‘éﬁlon of f’é|5°§|§ienn‘r’h§°Bs a
mterial L?c#%%é’ 3555 BEREOOERPRS 1h A BegaaraddoR BEFh during SpEARLETae 1o
[i(r)oduce : C&’f@é Jﬁ%%’?ﬁ%ﬁeg %mg?ﬁlg ﬁ;g&}ﬁ%%r ution of a honpbgenous
mxture g of 9% oUL 8 %ﬂﬂéﬂf?@#s L tg;f 8%%&1\@% S?&% QEV

W th t he cel uI ose ase conmponen

conponent swqhsgm&m&%%&ﬂie& O&Efefaﬁ@rnwﬂﬁaaﬁ aqkaqiné a&z&éfonwh' ch
I's then spun, elongated and refined For using viscose-rayon

fiber as thescedefledsdlly bearanda out pakyasr Wextinisal! agheN€alkaline
non-cel | ul ose based material of high absorbency 1 n the fiber of high

wat er retensolatijonftd e msedefibr the alkali treatment is preferably an

agueous sodium carbonate solution or an agqueous sodium

10 Dbicarbonate solution. Through such alkali treatment, the

absorbency and water retentivity of the fiber can be enhanced.

Brief Description Of Drawings
Fig.1l is a view depicting the flow sheet of the
15 manufacturing process of the fiber of high water retentivity
of the present invention. Furthermore, Fig.2 is a model view
depicting the cross sectional structure of the complex part of
a typical spinning nozzle for a complex fiber. The nozzle is
used at the manufacturing process of the fiber of high water
20 retentivity of the present invention. Still furthermore,
Fig.3 is a transverse cross sectional view of the regeneration
bafh at the regeneration process; and Fig.4 is a view depicting
the structure of an absorbent member in a sanitary napkin using
the fiber of high water retentivity. Fig.5 is a cross sectional

25 view of the absorbent member taken along the line V-V in Fig.4.

Best Mode For Carrying Out The Invention

12



I nvention, routine viscose for viscose-rayon fiber is used for 10 the

stock solution. Term"routine viscose for viscose-rayon fiber"
primarily means viscose for general viscose rayon, at a cellul ose
concentration of 7 % by weight or nore to 10 % by wei ght or |ess and
an al kali concentration of 5 % by wei ght or nore to 6 % by wei ght or

| ess and with a Hottenroth nunber of 15 8 to 12. As the alkali in this
viscose, prinmarild, mekeod ofradaufactugfingodi wishpdeoxayien-pohracrgbatany

viscose with a nodified conposi tion of the individual conponents in
the vi scosebasgd flbeEanshhﬁhoﬁﬂt?rb@eDGEElVQtﬁeW#}%enovlE@o@@s$61b§@rong
rayon, vi scose for polynosic, or viscose al.so be used. 20

For using pb?’y"ﬁé?ﬁsat’ﬁes%?@“l&se Pﬁetl}ﬂ)ﬁ’ﬁéépllﬁ?@s‘éa% gaber of hded vafers

hi gh absor benc i sfactorily m x

Tho e etV Er P R 35E p fent Lnventign  WBErR 1At oRen 1 VB A5 o

o ko B R Bt LAY, B fﬁ*oezﬂooas/" fife
vi Scose. '&a&%&éﬁ“%@ high LQE%FBén&gobe 1 %'flbéfsotfﬂﬁmﬁﬁp 1{%@&:

wei ght, the trvity rs sufficient enoug anmount
t her eof ﬁentlv:Lty of the present inventionlhse may be made ofl §tREPVE
200 % by melg alternatively, the polyacrylate salt IS present

excessi vel ynyarbﬁﬁlii@%plqiws@ﬁiséryIa%cgﬁe ceiflbse £ib6RY BrheiOthan
stringiness 1n a regeneration bath during spinning,
the rayon. As the material of high absorbency, additionally,
10 use may be made of material of high absorbency of synthetic
polymers based of polyvinyl alcohols and polyoxyethylenes,
other than polyacrylate salt.
Fig.l debicts the f£low sheet of the manufacturing process
of the fiber of high water retentivity of the present invention,
15 wherein the symbol 1 represents stock solution of viscose:
2 represents polyacrylate salt;
3 represents aqueous sodium hydroxide solution;
4 represents a process of mixing the stock solution of
viscose 1 with the polyacrylate salt 2 wherein A represents the
20 stock solution from the mixing process described above and B
represents a stock solution of wviscose containing only
cellulose fiber;
5 represents a regeneration process comprising
discharging the stock solution A or the stock solution A and
25 the stock solution of viscose B fromanozzle into a regeneration
bath and solidifying the stock solution A or the stock solution

A and the stock solution of viscose B;

13



di sadvant ageously for snooth spinning. 5 At the process of

manuf acturing the cell ul ose based fi ber of high water retentivity,
treatment with an al kali ne sol ution is preferably carried out after
refining. The al kal i ne solution to be used for the alkali treatnent
Is preferably an aqueous sodi um carbonate solution or an aqueous

sodium 10 bicarbonate solution. Through such alkali treatnent, the
absorbency and waé erepretsentwiany edbnghtibnbprocess hef dileayord. producedpri ef
Description O Draw ngs Fig.1lis a view depicting the fl ow sheet
of the 15 ahaht;ea@eaenﬁga’pi@eem;ogesshé fi ber of high water retentivity

of the present invention. Furthernore, 2 is a nodel view depi.cting
the cross secti onalreé’c%%aéfeftlﬁ’é’-%ﬁ’ﬁﬁﬁsﬁﬁft regfining the ghopgpted

spi nni ng nozzl e % nozzle is used at the

BERhS" ahbofhe ThF

manuf act ur i HTPr BE eﬁ? hd T“T‘Be 8f -hGh water 20 retentivity of the

pr esent nventlon Still further Fig 3. is a transverse cC
sectional view of trneé) rreesgeennt £ ake irﬁr}e"’ﬂ(?"i' tro egﬁ: gﬁgé?aae?é&at | &ﬁnﬂr {6@%55
and Fig. 4 e pketLng {he structure of an absorbent nenber in
a sanitary irﬁ%m’?ﬂ?ﬁgh g Qﬁ 16 b ﬁlk?l%er of high water retentivity. Fig. 5

is a cross sectioggh 92§e§f§%ﬂistQedﬁi?iﬂébﬁféc%.@b@f a2 eRg2tRBYEiBer! | Ne

V-V in Fig.4. Mode For Carrying Qut The Invention
12 produced at the refining process 7 or the alkali treatment
process 8. Additionally, F represents viscose rayon-

10 polyacrylate based fiber of high water retentivity produced
through the manufacturing process shown in Fig.1l.

For spinning the single component of the <viscose
rayon-polyacrylate based fiber, the stock solution of viscose
B is not used.

15 As the stock solution of viscose for use in producing
the fiber of high water retentivity of the present invention
as shown by the symbol 1, use is made of for example a stock
solution of routine viscose rayon fiber. The stock solution
for routine v:l.s.cose rayon fiber is a viscose for general viscose

20 rayon, principally with a cellulose concentration of 7 % by
weight or more to 10 % by weight or less, a sodium hydroxide
concentration of 5 % by weight or more to 6 % by weight or less
and a Hottenroth number of 8 to 12. Otherwise, any viscose with
a modified composition of these individual components may

25 satisfactorily be used. Additionally, viscose for strong
rayon, viscose for polynosic, and viscose for HWM may also be

used. As the alkali component in viscose, generally, use is

14



A nmet hod of manufacturing a viscose rayon-pol yacryl ate based fi ber of

hi gh water retentivity will now be described herein as one exanpl e of

the cel lul ose based fiber of high water retentivity of the present

i nvention, wherein rayon is used as 5 the cellulose fiber, and

pol yacrylate salt is used as the mat eri al of high absorbency. 1In the

fi ber of high water retentivity of the present invention, use nay be

made of ot heade of Fpdigphihvidroxdideulass dddsdrsihedisabonee cel Othersealkabl

ot her than the rayon. As the material of high absorbency,

addi t i onal | gompanents cmagysabigfactorihnteei vseds hi gh absorbency of

synt hetic pol yners based of polyviqyé al cohal s and pol yoxyet hyl enes,
[

ot her than pol yacty? Rl¥agrylate salt 2 ig;ip powder at 2 ARy Ftakeshedl of

th facturi f the fiber .of high t tentivit f

the present 2FAOEATRGR Wit tRRREFSERHANKARFIO™: PEBFELEREE HtRRsBrde i on
fovi : t . 3

O esc S o6, e Pt HERL S TSROl A U Pdicron, or dege 2 1

process of pj i tr%ﬁ%ﬁ%t Q0o 04 8t hRRvRf 39 mi&%%ﬁ?s%hl} Vﬂt}ﬂi.r{&len ss is

pol yacryl ate sa ereln A represents the stock solution tromthe

M Xi ng procgsefLs£4tO8ARPVE sHihHng; _ad'iﬁl%rj.%%%'it:f&,athégﬁékyééi*&'iéﬁé of
Vi scose containing only cellul ose fi ber; represents a

regener at i 0alPHACERPosE6QTY 4 Fier surfabs VT Prvdiudes wabek-oteht ore A Or
the stock solution A and 25 the stock solution of viscose B froma nozzle
I nto a regefitbati BN so thdiatttheamedlyadryilfaten gatllte comeskof6| easbhy AFpomt he
stock sol ution A and the stock solution of viscose B;
10 the fiber F. The particle size of the polyacrylate salt is
preferably 10 micron or less, more preferably 5 micron or less.

At the mixing process 4 of mixing the stock solution of
viscose 1 with the polyacrylate salt 2, the dispersibility of
the polyacrylate salt 2 is deteriorated, when the polyacrylate

15 salt 2 in powder is directly added into the stock solution of
viscose 1, so that these cannot be mixed together uniformly.
Therefore, the polyacrylate salt 2 is preliminarily dispersed
in aqueous sodium hydroxide solution 3, and the resulting
solution is added to the stock solution of viscose 1 for mixing

20 under agitation. Because sodium hydroxide is contained as an
alkali component in the stock solution of viscose 1, the
mixture soclution of the polyacrylate salt 2 and the agueous
sodium hydroxide solution 3 is readily dispersed in the stock
solution of viscose 1. Hence, the polyacrylate salt 2 can be

256 dispersed uniformly in the stock solution of viscose 1. The

alkali solution in which the polyacrylate salt 2 is dissolved

may be any alkali solution as long as the solution contains the

15



13 6 represents an el ongation process of the yarn

pr oduced at the regeneration process 5; 7 represents a
refining process of refining the el ongated yarn by bl eaching and the
like;, 5 8 represents an alkali treatnment process of treating the
refined yarn in an al kali; and 9 represents a drying process of
drying the fiber produced at the refining process 7 or the alkal
treat nent samepadkads cempongplli asothel glkafti ceppesentsinyitbeosetoekyon-
10 polyacrylate based fiber of high water retentivity produced .

t hrough™ t heSadntiiaet Ofi N§sEPEeessTReRD NP Eher galkall other thamprsediuwfi ng
the single congonent of the viscose rggon- ol acrglale based fi ber,
the stock sBYSFPEhdgrispsedas the alkald copponent imghé stock.golytignock
sol ution of yiscose for use in produci the.fiher., of . high water
etont i vi tyoboiapas L af ehfefe Hiteibn gentalfrhg dHaiBa bl 10NSEe |
made of Oriﬁéﬁg%eoﬁ %ﬁgcéqueo ssgbaihxﬂnhgéréﬁ;ﬂ&é% Yh8£853r ayon fiber.
The stock solutron of IFBOET ne Vi Scos rayon 17Ber 1€ a Vi scose for

general viscose @ﬂe-rmnﬂa{gﬂb&abtﬁy ﬁft)égra?q&&ddéﬂ g%a&mmﬁggfa&igg of 7

% by wei ght or nore to 10 % by weig ess, a sodium r oxl
concentrati gg1@tién’8 B Woi My WeighteotInbrdotdy 300k WY WHidHSdr lessand a

Hottenroth nunber of 8 to 12. O herw se, any viscose wth
Satisfactorily, the concentration of sodium hydroxide in the
aqueous sodium hydroxide solution 3 is adjusted to be almost

10 equal to the sodium hydroxide concentration in the stock
solution of viscose 1. Then, the polyacrylate salt 2 is then
added into the agqueous sodium hydroxide solution 3 to a final
polyacrylate salt 2 concentration in the aqueous sodium
hydroxide solution 3 of 20 % by weight or more to 40 % by weight

15 or less. In the viscose rayon-polyacrylate based fiber F of
high water retentivity, the polyacrylate salt 2 is blended to
a final extent of 10 % by weight or more to 200 % by weight or
less to the total weight of the cellulose contained in the
viscose rayon-polyacrylate based fiber F of high water

20 retentivity. If the polyacrylate salt is blended above 200 %
by weight, the stringiness is deteriorated, to cause difficulty
in producing any fiber; if the polyacrylate salt is below 10 %
by weight, howeﬁer, the resulting fiber F of high water
retentivity cannot get sufficient water retentivity.

25 At the subsequent mixing process 4, furthermore, the
agqueous sodium hydroxide solution 3 is added to a mixture

solution of the stock solution of wviscose 1 and the

le



a nodified conposition of these individual conponents may 25
satisfactorily be used. Additionally, viscose for strong rayon,

vi scose for polynosic, and viscose for HAM nay al so be used. As the

al kali component in viscose, generally, use is

14 made of sodi um hydroxi de as descri bed above. O her al kal
conponents may satisfactorily be used. The polyacrylate salt 2
i's in powdepokvagryigtetsald: 21 rto adjuat dirdaatulbpse ddneeprtasaiton ,nthat i on,
preferably, use is made 5 of the powder with a particle size of 30 micron
or |ess. |fsodium;hgdpgxifle| sonceatiratippy endo the maightheratio ngfnthe i s
deteriorated during sEinning; additionally, the polyacrylate salt is
exposed to BO1YBEFYlareatalbite peilutedevarRerelyeftpek solutippeh £s so
that the poI%acrglﬁte salt comes off easily from 10 the fiber F. The
particle siPE®B#T®He polyacrylate salt is preferably 10 micron or

) | : - Al | XI 4
of i xi g the. st ot i EbEl e '€ ver, £xop H*Phstéﬁfﬁ%o%ﬁéhﬁﬁﬁfggf Z\Ij;]
' LDl f ; t | tecigra en
the' pol yacr§t oY &oryL¥e8 qet jrlOnlifyy BEhtLThERAH iyl o Zibdes, By
sol ution of £0110ow¥h§ @iinkind BrbBaks! 11§ Hone¥dg ?Sr@ﬁ‘:ﬁ'ﬂrfﬁ,e ﬁsing
prelTmnarily

uni formy. Therefore, the polyacrylate salt 2'1s _
di spersed onlyi lomsluais sediedally dogxi €ReSOstbERN sblwtibd ey r esuksing

manufacturing a complex fiber by compounding a component
10 composed of a polyacrylate salt uniformly contained in
cellulose fiber and a component singly composed of cellulose
fiber, the following spinning process is conducted for spinning,
by using the spinning stock solution A and the stock solution
of viscose B never containing polyacrylate salt, as the raw
15 materials. The stock solution of viscose B is viscose for
general viscose rayon. This spinning process is the same as
for spinning viscose rayon.
At the regeneration process 5, firstly, the stock
solution A or the stock solution A and the stock solution of
20 viscose B are discharged into a regeneration bath.
For manufacturing a complex fiber from the raw materials
of the stock solution A and the stock solution of viscose B,
use is made of nozzles having a shape for general use for spinning
general acrylonitrile based complex fibers, and at the nozzle
256 opening of such nozzle, the stock solution A is prepared as a
complex with the stock solution of viscose B.

Fig.2 is a model view of the cross sectional structure

17



solution is added to the stock solution of viscose 1 for mxing 20 under

agi tation. Because sodi um hydroxide is contai ned as an al kal

conponent in the stock solution of viscose 1, the m xture sol ution of
the polyacrylate salt 2 and the aqueous sodi um hydroxi de solution 3 is
readily di spersed in the stock solution of viscose 1. Hence, the

pol yacrylate salt 2 can be 25 dispersed uniformy in the stock solution of
viscose 1. dhethe typli&ali spbhningmozzidi £orthse pHoyacomphee Bibeér2 is

di ssol ved may be any al kali solution as long as the sol ution contains
t he In Fig.2, 10 represents thkbnozzle in its entinetyb kdli
conponent as the al kali conponent in the stock sol ution of viscose.
When anot heremfkaent%tmé?ﬂtﬂ?dﬁ-%m&q 12 repepesnR a 80z8de hearfde bBkal i
conmponent in the stock solution vi scose 1, an aqueous_sol ution
cont ai ni ng repzegprbfia P§zﬁ§§0°P%n1-IF%t éé’dl bt FORX 3@8&&%\%9% de

f:‘é ol ut f ok 3 1_‘-§°fidﬂ% wzé?éﬂﬁ SEE R Ezsﬁ*ie/ia%a?vﬂﬁéﬁﬁeoé«"e?é??z%‘?r%’fiéde

t 1

Sodi Emaﬁyﬁi%*%ffa% ogugc[% Ash .st'h%Sfﬁg?%" g a%ﬁifs?%fséﬁquaﬁb%%@@%e"“s

sodi um hydr oxi dey, 8 Ry § hfndéﬁé’:‘f&e dd QR aCEeY! SERfe1-
ShEERERTES sg% pJ8x Brk" fontly Praddd

Then, the po acry € aqueous sodium

Pﬁg r gzhggugegggaggnﬁfo@; wali aa'works tB@éb%Cfa)ﬂ@Eﬁexﬁ?' tPok RANGEALERELRG 1D
a fiber from the stock solution A alone, the stock solution A
10 1is fed into both the sides of the partition wall 11 or a nozzle
with no partition wall 11 is used.
The stock solution A and the stock solution of viscose
B are assocliated and compounded to each other at the nozzle
opening 13. Depending on the difference in feed amount between
15 the two components, namely the stock solution A and the stock
solution of viscose B, the compound ratio of the two components
varies. The volume ratio of the two components can freely be
preset. In this case, given amounts of the stock solution A
and the stock solution of viscose B are fed so that the ratio
20 of the cellulose in the fiber produced from raw material of the
stock solution A to the cellulose in the fiber produced from
raw material of the stock splution of viscose B might be for
example 1 : 1 or 1 : 2.
The complex fiber produced from the stock solution A and
256 the stock solution of viscose B includes a complex fiber of side
by side type, as produced by simply attaching the fiber produced

from the stock solution A with the fiber produced from the stock

18



hydr oxi de solution 3 of 20 % by weight or nore to 40 % by weight 15
In the viscose rayon-pol yacryl ate based fi ber F of hi gh wat er

| ess.

retentivity, the polyacrylate salt 2 is blended to a final extent
10 % by weight or nore to 200 % by wei ght or less to the total we
of the cellul ose contained in the Vi scose rayon-pol yacryl ate base
fiber F of high water 20 retentivity. |If the polyacrylate salt is

bl ended abo%€

cause difficulty
bel ow 10 % Wherepn {Reqpheath emprising (e sitegks s

retentivity

subsequent

\S/iolsg;isgn 3 hs dal%ﬂggpgrgp%ig]t)é lfrrn?odifyinsg? L:Htelvoinscogset ancersigzgg%igglilﬁ *:1912

pol yacry] at g+ 58kt 561 ut PoRUbH V1 4068 S P he® P bhBLNY 06! B stocR
dHt ht rati o of the p yacry?g?g

hydr oxi

e concentration an

to cell ul osgolﬁ@%ﬁ@f §i965sé(ﬂ,uéidﬁhp‘ié:§fiber d}rgﬂgr&ﬂ; of these F%Fego

manuf acturing a fiber fromthe single conponent o

1

ngdon,of visgpsged giand atromplex fiihessof sheatdr-aangt typet
i n producing any fiber; if the golyacrylatg sal t
utiops ofi ghsaase

ffici t fivity. 25 At th
PR EBECore PAMPRLEABYERG Faber fromLEs staciupakihian
an
e wel g o}

pol yacrylate &

uni formy cengai nedomples! Fubes o kBak by M de typt Bt SWeAGhSRIoHR 99?85
i s conducted for spinning, by using only one raw material ©
stock sol uhagnsAtisfhetorily be formed by using the same nozzle. In

10

16

20

25

accordance with the present invention, particularly a complex
fiber of sheath-core type is produced by discharging the stock
solution of viscose B and stock solution A from the nozzle, while
diluting the stock solution of viscose B as the sheath raw
material to a final viscose concentration of 30 % by weight to
60 ¥ by weight by using an aqueous sodium hydroxide solution
and setting the feed amount of the stock solution of viscose
B at 1.5-fold or more that of the stock solution A. Then, the
sheath component is formed from the stock solution of viscose
B at a low concentration of cellulose fiber, while the core
component is formed from the stock solution A, to prepare a
complex fiber of sheath-~core type where the core component is
enveloped with the sheath component.

As shown in Fig.3, nozzle 10 is placed in regeneration
bath 15; stock solution A, or stock solution A and stock
solution of viscose B, as discharged from the nozzle 10, are
charged into aqueous solution 16 in the regeneration bath 15
immediately after discharge. As the aqueous solution 16 in the

regeneration bath 15, use is made of an aqueous solution for

19
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manuf acturing a conplex fiber by conpounding a conponent 10 conposed of a

pol yacrylate salt uniformly contained in cellul ose fiber and a
conponent singly conposed of cellul ose fiber, the foll ow ng spinning
process is conducted for spinning, by using the spinning stock
solution A and the stock sol ution of viscose B never containing

pol yacrylate salt, as the raw 15 materials. The stock solution of viscose
B is viscosuéseokn regenemediigin batbsstor generathvd sspsantragonr ctedd 18-t he
sanme as for spinning Vviscose rayon. At the regeneratiogn

process 5, ?‘PFQt?RﬁC%W b use 13%4& iofnaRA FUedLs Sodatios prePaHcadand
T i L b
made of noz?ﬁigaﬁ f??ig afj}fw Elff &érn?g?a% Eggl?o? (f(r)ﬁiieoﬁ"gmore tSe;gP ]
acryloni ? ggs %%?‘é %%r:% tﬁnggat tg'f f@é&'&d l?lg)x%ﬁs?'hﬂtgﬁgft “Ch

nozzl e, he S soI I S prepare ock

sol ution of _yi scose | . view of r
secti onal ?’¥ugt?ﬁ eless respectlvelyq, at %enqgg%aturg og ﬁ_é grot?lore

of the typical spinning nozzle for use for conplex fiber. I n
Fig.2, 10 represditsrthessozaihe istockssehtitiohyA, Idr the stepkesehtitian
partition wall; 12 represents a nozzle board; 13

A and stock solution of viscose B, are discharged from the nozzle
10 and are then solidified through the reaction with the

10 sulfuric acid in the aqueous solution 16, to prepare yarn 14
in agel state. InFig.3, the yarn 14 discharged from the nozzle
10 is immersed at the length shown by L, in the aqueous solution
in the regeneration bath. The length L is called as spinning
bath immersion length. In accordance with the present

15 invention, the spinning bath immersion length is preferably 20
cm or more to 60 cm or less.

The stock solution A, or the stock solution A and the
stock solution of viscose B are discharged at a discharge linear
velocity of 5 m/min or more to 20 m/min or less into the

20 regeneration bath 15. Then, yarn 14 in a gel state is formed
in the regeneration bath 15. The yarn 14 in the gel state is
given 50 % to 300 % (1.5-fold to 4.0-fold) draft, which is drawn
out from the regeneration bath 15 by means of a roller.

The yarn 14 in the gel state, which is drawn out from the

25 regeneration bath 15, is wound and elongated over a roller at
elongation process 6. At the elongation process 6, the

molecules in the yarn 14 are regularly aligned. When the

20



represents a nozzle opening; and 14 represents yarn discharged 5 fromthe

nozzl e opening 13. In the area inside the nozzle, the stock solution A
and the stock solution of viscose B to be bl ended together as a
conpl ex are independently placed and fed, while the partition wall |
wor kst osepar at et hem  For manuf act uri ng a fiber fromthe stock solution

A alone, the stock solution A- 10 is fed into both the sides of the
partition wabledfiles araoakigned in wiwdh omiemdhatiitonen whlen,1thestensile

The stock solution A and the stock sol ution of viscose B are

associ at ed shuepghboofiddre thiibegr B efhkightwater metandivity dgeanhgneed
Depending on the difference in feed anmount between 15 the two conponents,
nanel y the Busckssbpgdilgneionaatele stock sol ution of viscose B, the

co d ti f_the t t Les. Th I [ h

: w)”ptnplt St Ea%»tffré%%'}o%%g%f’%%”gfggafs A e kegn dd Tpi¥Re B fhfteor
sl utjon an S S o] S

that the ra Foei‘fbga ?dtiﬁ]eaégl'l%reg‘ eglgﬁef‘:ﬁ%éléllabe%rr O%fl\(;é ucej;,??%()%ﬂ{ ?)é‘_fwgﬂeso

material of LB e SAFNSAMY bRY Scheollle GRA Widkfydibd h khChane

produced from materia stoc utionof viscose B mght be
for exﬁgﬁhgrla's, %o@Ag;e#;?z%l viscose rayoddl€ §9MPh&K fh@eélahgﬂ‘ﬂéad

fromthe sto [

( solut!on 25_ the stock sol ution of viscose i ncl udes
a conpl ex fhBagtAmEIKE be Llon§¥r B80!l ¥ AR 505% RhaAUERE dNigEingl Yealthchi ng

the fiber produced fromthe stock solution Awith the fiber produced
fromthe staaltely 1.3-fold to 1.5-fold the original lefig§th.

10 For elongating the yarn 14 in the gel state in a water
bath, the agqueous solution 16 in the regeneration bath 15 sticks
on the yarn 14 in the gel state, and therefore, the aqueous
solution 16 is sometimes mixed into a water bath at the
elongation process, which does not cause any specific problem.

15 For the elongation in a water bath, a single bath may be
satisfactory for elongation in only one water bath or a
multi-step bath may be satisfactory for elongation in multiple
baths. However if the polyacrylate salt in the yarn 14 is
exposed to the outer surface of the yarn 14 in the gel state

20 or is at a state close to the said state at the elongation process
6. the polyacrylate salt is squeezed out from the yarn 14 for
elongation, involving a high possibly for the polyacrylate salt
to come off from the yarn 14. Thus for producing the viscose
rayon-polyacrylate based fiber of high water retentivity of the

25 present invention, the yarn 14 in the gel state is preferably
elongated while it is running in the air.

In a complex fiber of side by side type, in particular,
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solution of viscose B, and a conplex fiber of sheath-core type,

wherein the sheath conprising the stock solution of viscose B envel ops
the core conprising the fiber fromthe stock solution A. By
appropriately nodi fying the viscose concentration in the 5 stock sol ution
of viscose B and the feed anobunt of the stock solution of viscose B, a
conplex fiber of any one of these types, I.e., a conplex fiber of S|de
by side typther cakkuloser €ibgge, contaiming sdhiesf pelyacrylatef makld bg
usi ng the sanme nozzle. In accordance with the present invention,
part|cuIarlyredgéﬁﬁléxoml@hefﬁbéﬁkoﬁoéﬁ§é9n Aols §§g§0h§dptédﬁb@dféyer

di schargi ng the_stock solution of viscose B and stock solution A from

the nozzl e, SkABLE compoged,pf nphe eeLletese AumRIIed ifFgs dhe a§ togk
heat h t | .t f | frat f.30 9 h
to rgg mytggpgﬁ'ffawﬁ%ﬁa ' sl SRttt Hy BT HLCLEF Lo oFheTs
d tt t f |
15 fol ﬂ-@f’s"?ﬁgf‘ 7 e L koBePEa 8 i e el ol 36 Soropaed h%
conponent ' Eiftﬁ er %ﬁeﬂlﬁmﬁfcgtsﬁl : tdrglg c%li,né’itsfose}\ccordﬁl?i

concentration O CE| ul os ore conponen OI’ med

fromthe Stpstt yaekryihes éalttoreaaﬁggrecameaooffombﬁxtﬁeb%rﬁf 1aha@t Rneor e
type where the core conponent envel oped with the sheath conponent.

As shown IneEbﬁganBﬁzgisscéQslé peRd thHel pgeneifipreFerablyallbngatedt ock
solution A, or stock solution A and stock sol ution of viscose B, as

di scharged whafet ¢ dAszrhanifg anetha5airharged i nto aqueous solution 16 in
t he regeneration bath 15 i mmedi ately after discharge. As the aqueous
sol uti ol 16 in thEhe elonggdrienatdam bat mors, nesdily mandudteth dfusbes
solfution fc);:emperai:ure for elongation is higher. Therefore, when the

elongation is conducted while the yarn is running in the air,

the elongation is preferably conducted in heated air or heated

steam.

15 The yarn 14 passing through the elongation process 6 is
then introduced into refining process 7. The refining process
7 is the same as the refining process of manufacturing viscose

rayon. More specifically, the yarn 14 is treated with an

aqueous mixture solution of sodium sulfide and sodium hydroxide
20 at a temperature of 60°C to 70 C, to remove fine residual sulfur
contained in the yarn 14. The agueous mixture solution contains
3.0 £ 1.0 g of sulfuric acid and 1.0 g = 0.5 g of sodium

hydroxide per one liter. Then, bleaching in an agqueous sodium
hypochlorite solution and neutralization of the bleaching agent

25 with sulfuric acid are performed.
The yarn passing through the refining process 7 is dried

at the drying process 9. After passing through the drying
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19 use in regeneration baths for general viscose rayon, as
It is. More specifically, use is nmade of an aqueous sol ution produced
by m xi ng together sulfuric acid, sodiumsulfate and zinc sulfate in 1
liter of water at a ratio of 90 g or nore to 120 5 g or less, 300 g or
nore to 400 g or less and 10 g or nore to 20 g or less, respectively,
at a tenperature of 40 [err]C or nore to 50 [err]C or less. The stock
sol uti on A ppocehs %t thé& salsgosmrayon-polydceydake dbalsed Hiberf Fvofsbagh B,
are di scharged fromthe nozzle 10 and are then solidified through the
reacti on w wateneretentdytityr ils gutafiuged.he Deparsiing sirutthe needi otheepare
yarn 14 in a gel state. In Fig.3, the yarn 14 discharged fromthe
nozzl e albaili treptmert £ isheondugted INOVAT b9 thedrying AF9sess 92-

sol ution in the regeneration bath. The lLength L is called as sEinning

bat h |rme[) s?ﬁﬁ_"P@HgtE’rﬁ"h Pﬁk&&&or%%'f@“wifr { p"F‘B§%ﬁ]PenﬁY{§ 3y eWBFBR, the
spi nnin at th,j 0

Tese 5 PrarentRTtyot FE FebPEean B Pk ERSF AR o ROk ChE
stock sol Ut | glle8hsV3F@PFo £ G5l AANE 08058 vl ST AP bath 15

vel ocity of nin Or nore mn or les regeneration

bat h 15. TheR, ,¥aLRs; 344 : gel t.8,d ' |
path 15, Theoyarne it soTELEE) QUG bqErodloPRe the pBITBErTIRRETbALETT ) &

to 4.0-fol djndpekiurdhi & Adterdicttited, with!al FOsuifithg WA BORRE 15
by neans of a roller.
water retentivity. However, the water retentivity of the
10 polyacrylate salt can be enhanced more by carrying out the
alkali treatment.

The alkali to be used for the alkali treatment is any
alkaline substance for general use. More specifically, the
alkali includes inorganic compounds such as alkali metal

15 hydroxides, carbonates and bicarbonates; and basic organic
compounds such as ethanol amine and alkanol amine. As the
alkali metal, use is made of sodium and potassium and the like.
However, the alkali to be used for the alkaline treatment is
preferably sodium carbonate, in particular. The reason

20 resides in that the time and alkali concentration required for
the treatment are the shortest and the lowest, respectively,
with absolutely no concern over the adhesion of the fibers. For
the alkaline treatment, an aqueous solution containing these
alkaline substances is used. Using an aqueous sodium carbonate

25 solution for the alkaline treatment, for example, the
concentration of sodium carbonate in the agqueous solution is

particularly preferably 0.5 % by weight or more to 10 % by weight
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The yarn 14 in the gel state, which is drawmn out fromthe 25 regeneration

bath 15, is wound and el ongated over a roller at el ongati on process 6.
At the el ongation process 6, the nol ecules in the yarn 14 are

regul arly aligned. When the 20

nol ecul es are aligned in two orientations, then, the tensile strength
of the fiber F of high water retentivity is enhanced but is hardly

el ongat ed. or less, whifle tthe pHoofathemquemtsssofuttibe yari0 by morehtogel
state 5 is elongated in air, or in water bath, or in conbination of the
two. The yalR ¢n Less .gelhetyapn gl pmeﬁuebdnghr@dghrthewe@a'-mng progagsdfer as
for general viscose rayon, so that the el ongated | ength m ght be

| onger by 38 %d%%%a#ﬂtﬁ’éeoﬁﬂgﬁﬁﬁﬁ |59%@m carbomwo]_{ugiqm atto
1.5-fold the original For elongating the yarn 14 in the

gel state ifmgL %Fertempelgad&ll?? £RE RRRoPLnUfeyt Fon 1% MANPEES:egeBPat i on

aqueous ©  S6ggeptrafis ?@%ﬁﬁgﬁ FoLaE of S Bep bt welop. 19
el ongation Oégv\gf‘.g\cﬁgg a tdooreanﬁﬁéf ﬁ%ﬁhe QngggghL&c #H Ot%g ?gégt Rr the

el ongati on nin S
o TSR0 ol 1g SRR PUELGHE L e whe TREHESHEROA PRECEE. oo
fﬁgy%m fﬂ g}“ﬁelt ﬁgtggt Bgttgﬁiémviéyl 8f 200 $XBESRErkOchhRoBUbE’ oBRiAEE . Of
Similarly the treatment time below one minute causes
10 insufficiency in the treatment; above 10 minutes, the fibers
adhere to each other.
By the aforementioned processes, viscose rayon-
polyacrylate based fiber F of high water refentivity is produced.
In the fiber produced from the stock solution A as a raw material,
16 the rayon fiber is thoroughly mixed with the polyarylate salt,
to an extent such that the two cannot be discriminated £rom each
other; in other words, the polyacrylate salt is uniformly
dispersed in the rayon fiber. Both the rayon fiber and the
polyacrylate salt have high absorbency and are greatly water
20 retentive. Accordingly, the highly water-retentive fiber F
uniformly containing the two components is more excellent, in
terms of absorbency and water retentivity, than the
conventional fiber singly composed of cellulose fiber or super
absorbent polymers. In some of such highly water-retentive
25 fiber F, the polyacrylate salt is exposed to the outer surface
of the fiber. Therefore, the polyacrylate salt on the outer

surface of the fiber F may come off. Nevertheless, the
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20 or is at a state close to the said state at the el ongati on process

6, the polyacrylate salt is squeezed out fromthe yarn 14 for

el ongation, involving a high possibly for the polyacrylate salt to
cone off fromthe yarn 14. Thus for producing the viscose

rayon- pol yacryl ate based fiber of high water retentivity of the 25 present
I nvention, the yarn 14 in the gel state is preferably el ongated whil e
it is runnipgliacridatersalt on the outerssevfpte can s@ﬁe@rtlypaa ahsarbe
type, in particular,

the cel | ul owaterberStbhl Maxengbeth adblay%Y dtate §§§ta‘é§ wates pﬁBﬁBEBﬂdf rom
the stock solution Ais attached to conposed of the

Cﬁ| I u:c ose a§hBF8duEB8 FF'Bﬁft ﬁﬁcgpoggtagn t€8| BRABA GF gi%%BSe B, and

t t

st ri buted and oiBrERs 5ibet ¥ sTaRCPYORLde Xnd HrleRit%, e EOhkeneps
Accor di ngl ypr%:ﬁﬁce PRI RGN " asrggla&sgﬁgdg 17608520  hipMhNEa ay8h! 14

at the Shgati o8 process pre era y el ongat ed

while it
it Sg%gtgg df@ fdﬁﬁ]ééﬂ?e@'tﬁ thd Gingle r?obﬁ SoRpRdA©N t@l@‘cgﬁpgﬁéﬁt

readily con t enper at'ure r elongation is higher.
Therefore, %ﬁ@a&mng thet| pO0Pd B d e COATHChAE \WHddTrBdify ddmd | ategni ng

in the air, he el ongation is preferably conducted in heated air or
heat ed ré‘t@ﬁmwlty, while the single rayon component has mechanical
properties as fiber. Therefore, the resulting fiber has
10 properties including absorbency, water retentivity, fiber
strength and shape stability.

In the complex fiber of sheath-core type produced by
attaching the sheath of the single rayon component on the core
component produced by dispersing uniformly polyacrylate salt

15 in rayon, the complex fiber has a structure such that the
component containing the polyacrylate salt is coated with the
single rayon component. Thus the polyacrylate salt never comes
of from the fiber F, at water-absorbed state or at any stage
of producing £iber. By preparing the sheath component as a thin

20 coating film, the water absorbency can be procured.

The complex fibers of the side by side type and the
sheath-core type can get higher absorbency and water
retentivity than the fiber composed of the single component,
even if the content ratio of the polyacrylate salt to the rayon

25 fiber in the complex fiber is equal to the content ratio of the
polyacrylate salt to the rayon fiber in the fiber composed of

the single component of the polyacrylate salt uniformly
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15 The yarn 14 passing through the el ongation process 6 is t hen

I ntroduced into refining process 7. The refining process 7 is the sane
as the refining process of manufacturing viscose rayon. Mbre
specifically, the yarn 14 is treated with an aqueous m xture solution
of sodium sul fide and sodi um hydroxide 20 at a tenperature of 60 [err]C
to 70 [err]C, to renove fine residual sulfur contained in the yarn 14.
The aqueousdirspeusedsin dhieonayontfiber. FurtBegmore( sueh oompllex £ibers and
1.0 g 0.5 g of sodium hydr oxi de per one liter. Then, bleaching in an

aqueous sodhawe highpypdeH streedsBluti on and neutralization of the

bl eaching agent 25 with sulfuric acid are perforned. The yarn

passi ng through tFRer 8PERTRENEY0ARSs YALer Jretptivity of hEhﬁryVﬁﬁcﬁﬁécess

9. Aft [ th h th ' . . 22

proc esgr 9I,Oa%%%ggrgeérggg?:gérﬁﬁgg%%/%g AARET Fraf il gk iater FPLRPgHVAtY ofigt o
tentivit | d [ d, ' t 8

o condubt SEPBARTEE EreBRRIBH, il pkl8yB8ET addT0g » orde bpl R ¥EN

freatment . HbAGANeORERBLANLINA! Cihetdiil *dblbirhin@y ! HErd]d dediR hE

further enhanced. Béca aqueous solution 16 1n the viscose rayon

regenerati 0gahgbhrépresented 89 8hbU£82h8H1AY £bPRuBASEE Dency of the
pol yacryl ate salt In mxture is deteriorated, with a resulting

reducti on o{rbkmula 1)water retentivity. However, the water retentivity of
the 10 polyacrylate salt can be enhanced nore by carrying out the

V (2) = { (B-A)/A } X 100
10 wherein A is the welght in gram of the fiber prior to water
absorption; and B is the weight in gram of the fiber after water
absorption and draining.
The term "water retentivity” means the value represented
by the following formula 2;
16 (Formula 2)
W (%) = { (D-C)/C } X 100
wherein C is the weight in gram of the fiber prior to water
absorption; and D is the weight in gram of the fiber after water
absorption and draining and subsequent centrifuge for
20 dehydration.
The fineness of the fiber F is 5 denier or more to 15 denier
or less; and the dry strength thereof is 0.8 g/denier or more.
Because the fiber has such high absorbency and water
retentivity as described above, even a small amount of the fiber
25 can absorb much water. Therefore, an absorbent member prepared
from the highly water-retentive fiber F as the raw material can

be made slim. Because the fiber strength is high at some degree,
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al kali treatnent. The alkali to be used for the alkali treatnent
IS any al kal i ne substance for general use. Mire specifically, the

al kali includes inorganic conpounds such as alkali netal 15 hydroxides,
car bonat es and bi carbonates; and basic organic conpounds such as

et hanol am ne and al kanol am ne. As the al kali metal, use is nmade of
sodi um and potassium and the |ike. However, the alkali to be used for
t he al kal i neher£&therntan de readpilyf bandlgd satlitihe nanvfagteringnppacessul ar.
The reason 20 resides in that the time and al kali concentration required
for t heft theat abaerhenttmembasst est and the | owest, respectively,

with absolutely no concern over the adhesion of the flbers

al kal i ne treat nen'{'heanv%ﬁﬁfé?ﬁusr@bq’%?wm%ﬂ?ﬁ RAsekELber Fa?ﬁa;“?'ﬂb

b d
: ﬁeStZFEST.h% g?ﬁeﬁ%ﬂ” & 1B HER RS o HL RSN © riomaRRE B IRG 1,

carbonatie | 4 L. PRAGIIR0! Ul E8Bekrayon- Bé‘i{ré&i’{rféw ASLE Ak & B2 bY

wei ght
or les wh
Cess. he yitin Mitet Rt ehbEy2ay- kR EPLhoRfbons iled 1SBLE Ak piocos, 22

in the aq“egfsaSPQhHEhC@f bﬁ’r}ﬁfﬁ Q:&%dﬂnhtpnw@flch areAiize@nbst QHBQ'EaEH'bGrf or
one ninute to 10 m nutes. 5 concentration of the aqueous sol ution

bel ow 0.5 Y%rhy #B6éBbIfiter is excellent in terms of absorbency and water

retentivity, even if used singly. Preferably, nevertheless,

10 the short fiber is mixed with a super absorbent plymers (SAP)

such as polyacrylate salt and other absorbent members such as

pulp. The content of each of the components in the mixture is

preferably as follows; the content of the viscose rayon-

polyacrylate based fiber F of high water retentivity is 10 %

15 by weight or more to 100 % by weight or less; the content of

SAP is 0 % by weight or more to 50 % by weight or less; and the

content of pulp is 0 % by weight or more to 50 % by weight or
less.

The fiber F or the mixture of the fiber F with SAP and

20 pulp is packed in a paper sheet and the like as it is, for use

as an absorbent member in disposable diaper and sanitary napkin.

Both at dry state and at a water-absorbed state, then, the fiber

F retains the shape as fiber. Therefore, the fiber hardly makes

any sift in paper sheet. At a water-absorbed state, in

25 particular, the polyacrylate salt swells in the fiber to fall

into a gel state, but the motion is regulated between the

cellulose fiber. The disposable diaper and sanitary napkin
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unsati sfactory for enhancing the absorbency; the concentration above
10 % by weight triggers the adhesion of the fibers, so t hat wat er
retentivity of 200 % or nore cannot be obtai ned. Simlarly the
treatnment tinme bel ow one mnute causes 10 insufficiency in the treatnent;
above 10 m nutes, the fibers adhere to each ot her. By the
af orenenti oned processes, Vi scose rayon- pol yacryl ate based fi ber
F of hi gh waséngrthistabddnberst meatecedever given any uhpleaspnddfieediifhgom
the stock solution A as a raw material, 15 the rayon fiber is thoroughly
m xed with thethel yeayease salt, to an extent such that the two cannot
be discrimnated from each . other; in other words, the polyacrylate
salt is unifornl yOtherwiisgpdisimmixtuge ¢an be pepdras B&%t?ﬁ@¥§®§omber

and t he olyacrylate salt h hi gh ab b d t]y,wat
20 et ent ve. She¥ i I TLL A R PYRUA BF OPEEARY & Fopupvin fabtis?

! 2 _ _
absor borlty SHa WAPEY TRTART T FR4 RARSEneribet AR i PoRyeYen,groEERLT

d of | Lhel 2
Cuch i ghl y5EveR. P2Pun bREmIstaHBRLe prerQRABLIY P PR Bore"r878000 o

to the out eb/ﬁn”réﬁcfess. of the fiber. Therefore, the polyacrylate salt on
t he outer surface of the fiber F nmay conme of f. Nevertheless, the

24 Several pieces of the thus produced water retentive sheet
containing the viscose rayon-polyacrylate based fiber F of

10 high water retentivity are laminated together or are laminated
with paper sheets from top and bottom, to bond together the
individual sheets in lamination. The bonded sheets are then
molded into a given shape as shown in Fig.4, when the sheets

are used as an absorbent member of for example sanitary napkin.

15 Otherwise, each of the water-retentive sheets is molded into
a shape as shown in Fig.4, prior to being laminated to each other

for adhesion. Fig.5 is a cross sectional view along line V-V

in Fig.4. In the absorbent member 17 shown in Figs.4 and 5,

the water-retentive sheet 19 containing the viscose rayon-

20 polyacrylate based fiber F of high water retentivity is
interposed between paper sheets 18 and 20. If the water-
retentive sheet 19 contains SAP and pulp at greater amounts,

the paper sheets 18 and 20 are preferably thus laminated on the
bottom and top of the water-retentive sheet 19, to pack the

25 water-retentive sheet 19 with the paper sheets 18 and 20
preventing SAP and pulp from coming off. If the water-retentive

sheet 19 contains a greater amount of the viscose rayon-
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polyacrylate salt on the outer surface can effectively absorb wat er .
Still nmore, both at a dry state and at a water-absorbed state, the
fiber F can retain the shape as fiber. In the fiber of side by
side type wherein the conponent 5 produced by uniformy dispersing

pol yacrylate salt in rayon fiber is attached to the single rayon
conponent, the conponent containing the polyacrylate salt has
absorbency pellyastregilate bagexl €dbeviF pf hgh satieer sebghtiviyprhampbogat has
mechani cal properties as fiber. Therefore, the resulting fiber has

10 propert bEsSARcandi pglpbsorik e yateat-aretestdive shept fAspéprmed syehengt h
and shape stability. In the conplex fiber of sheath-core type
produced bythat the t ¥d§cegerayanrRalvasrilatabaged Tihed ¥ o§ipIRNEteh t he

in fa_yo_n, ¢ %?33%?%@%%{%@5%5%01? orother e Bendnd oR v B e -
cont ai ni n e. po t ' ' ' .

c;)npo?erﬁ gb?ﬁuggz %}%%&v&r‘g I f’g%}éggr(\%bﬂﬁé Qz%ter-(:):]e %:;e %‘g:lr}] FL%KEPEH F,
at wat er - absqr st at r,. at . i '

o epar g 3 S AER AN Lo b En. wisnto BRORAGIHG BtiKon Bhper

absor bency gggegg'procured. The conplex fibers of the side by
side type and the sheat h-core type can get higher absorbency and wat er

retentivity than hpeeli PRE W@ttt i shicrdl eocai@otIfpaper shewes i f

the content ratio of the polyacrylate salt to the rayon 25 fiber in the
conpl ex fibag asdeualret Damiiea tad ttoije thald or Gftde severafiopjacey|cft ¢heal t

to the rayon fiber in the fiber conposed of t he single conponent of
t he pol yacr yatee-seltentdiveasdgt 19 are laminated together, the individual2s

sheets are bonded together with an adhesive on the individual

attached faces. The adhesion of the individual sheets may

satisfactorily be conducted by coating an adhesive such as

hot-melt adhesive on the attached faces of the individual sheets

15 and subsequently pressing the sheets together under heating.

So as to elevate the shape stability of the absorbent member

17, alternatively, a hot-melt fiber is satisfactorily mixed

with the water-retentive sheet 19 and the paper sheets 18 and

20. A given shape of sheet can be formed by mixing the fiber

20 F of high water retentivity with the hot-melt fiber, followed

by thermal processing. Because the fiber F of high water

retentivity in the sheet is securely bonded together through

the hot-melt fiber, the sheet hardly loses its shape. After

laminating together the sheets containing the hot-melt fiber,

95 the hot-melt fiber melts under heating to fuse the hot-melt

fiber together on the individual attached faces of the

individual sheets. Thus the individual sheets adhere together.
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di spersed in the rayon fiber. Furthernore, such conplex fibers hav

hi gher dry strength.

Vi scose
5 the present invention, thus produced, are 700 % or nore and 200 %
or nore,
represented by the following formula 1; (Formula 1) V (
{ (B-A)/A }Perlfdxing théchet rmellt sfiliar daitghtthenwaitem-oetensiviebehepti or
to water

wat er

nmeans the val ue represented

2)

The absorbency and water retentivity of
rayon- pol yacryl ate based fiber F of high water retentivity

respectively. The term "absorbency” herein nmeans the val u
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while the hot-melt fiber is 20 % by welight or more to 80 % by
weight or less.

After adhesion, the resulting sheet ismolded into a given
shape as shown in Fig.4, to form absorbent member 17.

The absorbent member 17 is interposed between a liquid
pervious sheet to be adapted toward skin and a non-pervious
sheet to be exposed outwardly, to prepare sanitary napkin.

For using the absorbent member in disposable diaper and
pad, additionally, the absorbent member is satisfactorily
molded so as to £it the shape of the disposable diaper and pad.
The absorbent member is interposed between a ligquid pervious
top sheet to be adopted toward skin and a liquid non-pervious
back sheet to be exposed outwardly.

The absorbent member 17 thus formed can get greater
absorbency and water retentivity even if the absorbent member
is of a slim type, owing to the higher absorbency and higher
water retentivity of the viscose rayon-polyacrylate based
fiber F of high water retentivity in the water-retentive sheet
19. Because the viscose rayon-polyacrylate based fiber F of

high water retentivity in the water-retentive sheet 19 does not
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fromthe highly water-retentive fiber F as the raw material can be
made slim Because the fiber strength is high at sone degree,

26 the fiber can be readily handl ed at the manufacturing
process of the absorbent nenber. The vi scose
rayon- pol yacryl ate based fiber F of high water retentivity is at a

state of filanment. For manufacturing 5 a sheet fromthe viscose

rayon- pol yafa}lairntdas g¢lf sbatef die shapenhiofghthatalbsoxhent imember dffeis
filamentous fiber is cut into pieces of alength of 5 M to 50 mMm

whi ch are ukeBtasashdkt 1fi Before watercabpe¥PtiPBer is excellent in terns
of absorbency and wat er retentivity, even if used singly. Preferably,
nevertheless, 10 the short fiber is mxed with a super absorbent plyners
( SAP) guch ?S pol yacryl ate salt and ot her absorbent nenbers such as
pul p. The cBRBBRL®8f each of the conponents in the mixture is

preferahly as fol ot o] of .t | e - y yl ate
based fiber F of h?gﬁhﬁa %?gr@%gﬁ ?v%?ygﬁ% %%§§§alg£a%§ﬂﬁg?aﬁ?rgﬁbnggé to

100 % by welghbogt | fagon HELALNPIELO! based SéEb%i*pSlf‘%otﬁl HEGEN w@EoH0T €

to 50 % by werght or SS;” a content o Ipis y weight or
nore to 50 2byn¥eiL98y Ak descri®®d above, viscdd€ PhPSh-PoPyabbgigtiture

of the fiber Fwith SAP and 20 pulp is packed in a paper sheet and the
like as it basefOFibeLs of high water retentivity in Examples 1 to 22 as
shown in Tables 1, 2 and 3 were produced, except for the
10 modification of the manufacture conditions such as the

modification of the compositions of the stock solutions A and

B and the change of the liquid for alkaline treatment.
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as an absorbent nmenber in disposabl e diaper and sanitary napkin. Bot h
at dry state and at a water-absorbed state, then, the fiber F retains
the shape as fiber. Therefore, the fiber hardly nakes any sift in
paper sheet. At a water-absorbed state, in 25 particular, the
pol yacryl ate t—sweH-s—-a—-he—Hber—to—fal 1t —statfe, (bu
the notion i 45 EjyEa e Q|5 selIPubbEE & Br.%; egdigposabl
di aper and s3fi {Rrig E 3 SREEIRR8EEE G
usi ng this afj8ofPdai Ve @i Befmng @pbefmam 248 iRgg O t
wear er s. s |z |&F Ehist 8 kruse fal o s [ g bt t
form a sﬁei;’éb il gt @ ofhps %_’rhgrgwﬁs@r‘g Gvgvan ijc. 5
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fromtop and |Bo{®a®g {to bond| t qget heB {he @ ndi vi dgal sheets in
| ami nation. Tge[$ &l¢d sheetph gre th§n nmoPdéd i nt® [a gi ven shppd as
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a shape as shown in Fig. 4, prior to being |lam nated to each ot her

for

adhesion. Fig.51is a cross sectional view along line V-V in Fig.4. In
t he absorbent menber 17 shown in Figs.4 and 5, the water-retentive
sheet 19 containing the viscose rayon- 20 polyacrylate based fiber F of
hi gh wat er retgrtHity—+s— HRterpesed—betweennapertsheet s 8 1amd
If the water[Z |& |Srletent & & 2 Sont aph$’ ﬁﬁ élé_ §eater
anount s, 2 Ddper s%e a2 1D =3 %e%r’{a y|® htis Eag patjed gn
t he bot @ nBalyl |t op o 21 @t e JEea 29|StE Bk | heJt
wat er - r et ent fsyegsi@at 19 wi {% ee shet S 16 gdP2(5 o Npkeyenti
SAP andpul pf b Bofg ngof f . € {geten8 B (= @ ghiet 1€ cPlaips a
. = | = = | =T =, @, w
greater am)u_‘g He visco w22 £ alzS o8 @ § =im
28 w |3 |®dl yacryl e@ f{Fber %_cg Bt gh Fai érS ege ISty than
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retentivity |z |Bn(2tled into|other figher webs @ |nonwogeh fabri c, & bn the
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sheets are bonded together with an adhesive on the individual attached
faces. The adhesi on of the individual sheets may satisfactorily be
conducted by coating an adhesive such as hot - nel t adhesi ve on the
attached faces of the individual sheets 15 and subsequently pressing the

sheet s t ogetrther—tgnder—heatHiao: Sp—ast Feyate—1 i of
t he absorbeﬁ'g: n% S8 ﬁtﬁ___érgg gvﬁﬁ 2 E?% iDew i@
sati sfact or iRy | |ge % %@o ¥ & edt |2eS paper
sheets 18 arg_ Z |3 20. A gijEsiBpe [ Shépt2cig B 2 g tthe
fiber 20 FRSofgHBuh water tentRvEt |lowit St Beldiog @ 0
by thermal pgokess ng. Bec =t 1B L mrﬁ Sf gh ghg‘/vag Ivity
in the sheetigi @B q&cyrely bo v g Erst [g obls: = 3 i ber,
the sheet hapd|F § es its 1Be o ABt g BafnatiRg sheet s
contai ni ng tleldhdesfrelt fib # “the ho=ngl{ fib eat i ng
to fuse the |Bo[R e r tog@ther on tBe indi\g faces
of the ﬁhgv'&djal sheet s.[ Thusgt he i ndi v§d1al shedt s adher e fdet her.
29 2 |Z [&For nmixing fhe hod-frelt fib@r{into gHe water-retentive
sheet jg, {__Fhé., | scose on- poﬁyacryl at e”based f%ber F of hijghjwater
retentivity |FsiFifBed with thelhot-n@l{ fiber, ahd theggafter, fli ber
webs or noanv%% ghbric i s psatji sfacgofily produged frem 5 the mixtygre. The
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hi gh water retentivity contained in the water-retentive sheet IS
preferably 10 % by weight or nore to 80 % by wei ght or |ess, whil e the
hot-nelt fiber is 20 % by weight or nore to 80 % by wei ght or | ess.

10 After adhesion, the resulting sheet is nolded into a given

shape as shown in Fig.4, to form absorbent nenber 17. The
absorbent nenber 17 is interposed between a liquid pervi ous sheet to
be adapted towar cMekhods ok aanuﬁapénriiugsthe vissieser rapohepekpactilate
outwardly, to prepare sanitary napkin. For using the absorbent
menber in dpapeda be§$a®%ﬁh¥9klWater;ﬁﬁ$94%kﬂ%ﬁ2nﬂﬁ FFam@H@SaBsGPbEnFS

menber is satisfactoril ded so as to fit the sha e of the

di Isposagl e shayeriantepbe. 1. hthe ﬂ?@%’s&ﬁomp ite 5t 8Fp8ReWPpiPuneen
d rd ski d d
Eﬁglo?’glév' 5?:&%5@% éﬁ@é?lf%soe% F5oRuaBs L eta a7 ae 'Sr own 1 ﬁgﬁf' t
er
. \)m’, ¢ ;Tg ?§0Fh§e%&>e&oyénfgﬁ%§§ r%rh% ﬁufa?tuflg =2 %ﬁ. 9.)611% fﬁ

retenti
e e e Sl e, et 4 bR
b Foor T g, o obnuBstute Aiaotairegy  supnoBshren gt 0000
not Referring to liguids for alkalinéOtreatment, SC is an aqueous
sodium carbonate solution; EA is an agueous ethanol amine
10 solution.

For manufacturing the viscose rayon-polyacrylate based
fiber of high water retentivity, the elongation rate is
represented as the ratio of the running velocity from a
regeneration bath (velocity when the fiber is drawn out from

15 the regeneration bath) to the final running velocity (running
velocity of yarn after elongation process) , as represented by
the formula 3;

(Formula 3)

Elongation rate (%) = [(final velocity/velocity from

20 regeneration bath) -1]1X 100.

Description of Individual Examples
The manufacture conditions and manufacture methods in the

individual Examples in Tables 1, 2 and 3 are described below.

25

Example 1
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fall into a gel state, the shape of the absorbent nenber 17 is kept ,
as it is before water absorption. Exanples 5 By the sane
nmet hod as the nmethod of nmanufacturing the Vi scose rayon-pol yacryl ate
based fiber F of high water retentivity as described above, viscose
rayon- pol yacryl ate based fibers of high water retentivity in Exanples
1 to 22 as shown in Tables 1, 2 and 3 were produced, except for the
10 nodi ficati on ofhé kd stasef rayonepobydctybate basedsibae of highdvdtenti on
of the conpositions of the stock solutions A and B and the change of
the |iquid fetemtkuityneofr Baamphe. 1 was manufactured at the following
31

processes (1) to (4).

{1) Powdered polyacrylate salt with a particle size of 3 to
5 5 #m (Acogel A as trade name; manufactured by Mitsui Thytech,

Co.) was dispersed in an aqueous 6 % by weight sodium hydroxide
solution to a final solid content of 30 % by weight in the aqueous
solution.
{(2) The solution manufactured at the process (1) was mixed
10 with viscose with 9 £ by weight of cellulose and 5.7 % by weight
of alkali and with a Hottenroth number of 10 for general viscose
rayon, and the concentrations of the components in the whole
mixture were adjusted with an aqueous sodium hydroxide solution.
Thus, stock solution A containing 8 % by weight of cellulose,
15 0.8 % by weight of polyacrylate and 6 % by weight of sodium
hydroxide concentration was prepared. The polyacrylate salt
contained at 10 % by weight to the total weight of the cellulose
in this stock solution.
(3) The stock solution A manufactured at the process (2) was
20 discharged from the nozzle in Fig.2 into a regeneration bath.

As the aqueous solution in the regeneration bath, use was made
of an aqueous solution at a temperature of 47 €, which was

composed of 110 g sulfuric acid, 17 g zinc sulfate and 340 g
sodium sulfate in mixture per one liter of water. Additionally,
25 ageneral nozzle with an opening diameter of 0.1 mmand an opening
number of 1000 was used, to discharge at a discharging velocity

of 7.9 m/sec. The spinning bath immersion length then was 10
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[err]

10

15

20

25

[err] [err] [err]

cm to 20 com.

(4)

The discharged stock solution at the process (3) turned

yvarn at a gel state in the regeneration bath. The yarn at a

gel state was drawn out from the regeneration bath, by giving

draft of 50 % to 100 % {(1.5-fold to 2.0-fold), to elongate the

yvarn in the air at elongation process at an elongation rate of

40 %, which was then passed through the refining process and

subsequent drying process to prepare the fiber of high water

retentivity of Example 1. The fiber is a fiber of a single

component of polyacrylate salt uniformly mixed in rayon.

The fiber of Example 1 and the fibers of Examples 2 through

7 described below were produced with no alkaline treatment after

refining process.

BExamples 2 and 3

Only the composition of the stock solution A was modified

as shown in Table 1, among the manufacture conditions in Example

1'

as

The composition of the stock solution A in Example 2 was

follows; 6 % by weight of cellulose, 3 % by weight of

polyacrylate salt and 6 $ by weight of sodium hydroxide. The

stock solution A in Example 3 contained 3 $ by weight of cellulose,

6 %

by weight of polyacrylate salt and 6 % by weight of sodium

hydroxide. The concentration of the polyacrylate salt in the

stock solution was 50 % by weight to the cellulose weight in

Example 2; and the concentration thereof was 200 % by weight

to the cellulose weight in Example 3. Using this stock solution

A,

viscose rayon-polyacrylate based fibers of high water
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10

16

20

25

retentivity were manufactured at the same manufacture process
as in Example 1. The fibers of Examples 2 and 3 were fibers
each comprising a single component of polyacrylate salt

uniformly mixed into rayon as well.

Example 4

An agqueous sodium hydroxide solution of 6 % by weight with
the same powdered polyacrylate salt as used in Example 1
dispersed therein at 30 % by weight was mixed with viscose
containing 9 % by weight of cellulose and 5.7 % by weight of
sodium hydroxide with a Hottenroth number of 10 for general
viscose rayon. The resulting stock solution A contained 7 %
by weight of cellulose, 1.6 % by weight of polyacrylate salt
and a sodium hydroxide concentration of 6 % by weight. The
polyacrylate salt was contained in the stock solution A at 10 %
by weight to the total weight of cellulose.

Viscose at 9 & by weight of cellulose and 5.7 % by weight
of alkali and with a Hottenroth number of 10 for general viscose
rayon was defined as stock solution of viscose B.

Complex fibers were manufactured from these rawmaterials
of the stock solutions A and the stock solution of viscose B.
The nozzle was a nozzle for complex fiber of side by side type,
having an opening diameter of 0.1 mm and an opening number of
7660; and the stock solution A and the stock solution of
viscose B were fed at the same feeding ratio to be discharged
into the same regeneration bath as used for manufacturing the

fiber of high water retentivity of Example 1, at a discharging
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Met hods of manufacturing the viscose rayon-pol yacryl ate based fibers
of high water retentivity of Exanples 1 to 7 as shown in Table 1, the
fi bers of Exanples 8 to 15 as shown in Table 2 and the fibers of
Exanples 16 to 22 as shown in Table 5 3 are described bel ow, together the
manuf acture conditions. In Tables 1, 2 and 3, the polyacrylate salt is
descri bed as PA The nunber of openings of a nozzle is represented in
H. Ref eeLoogtyoofi quldm/fec. al kaline treatnment, SC is an aqueous

sodi um carbonate sol ution; EA is an aqueous ethanol amne 10 solution.

For manuf act uri ngFahthermenee thgor¥ayol yatr @ el batete formedhekn okhfi gh
water retentivity, the elongation rate is represented as the ratio of
the runni ngregenerayliendpath was drayanepkt FEembehe nagenesatiomBattnBY i ber
is drawn out from 15 the r%generation bath) to the final running velocity

E)r unni ng i givipgodraftoofy R9F af? el 08| Sngatieh HrINERLHOD REOTRTT o¥8fi ed
t f | a_3; F | a..3 El t] %, =
Lt nal 5v298f§¥15‘§538|bm%ﬂ ATokP 3 e pleneeS IS AT 480 g6 dmadn
Doser ot o ey o
and. manut acPaFethEpyBASEpa FAIBLER the refinipd]BrBBRULAGY SuPORRLERETS

3 are descrzheq,BEPYbes€ o prepar& @ Wip1ex fiber of side by side type.

This complex fiber was defined as fiber of Example 4.

10 Example 5
Among the manufacture conditions of Example 4, the
composition of the stock solution A was modified as follows;
3 $ by weight of cellulose, 6 % by weight of polyacrylate salt
and 6 % by weight of sodium hydroxide. The polyacrylate salt
15 in the stock solution A was contained at 50 ¥ by weight to the
total weight of cellulose in the stock solution A. The stock
solution of viscose B was the same as in Example 4. Other
manufacture conditions were absolutely the same as in Example
4, and additionally, the same manufacture process as in Example
20 4 was used for manufacture. Consequently, a complex fiber of

side by side type was manufactured.

Example 6
Stock solution A of the same composition as in Example
25 4 was used. As stock solution of viscose B, viscose with 9 %
by weight of cellulose and 5.7 % by weight of sodium hydroxide

and with a Hottenroth number of 10 for general viscose rayon
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35 The vi scose rayon-pol yacryl ate based fi ber of high
wat er retentivity of Exanple 1 was manufactured at the follow ng
processes (1) to (4). (1) Powder ed pol yacrylate salt with a particle
size of 3to 5 5 [err]m (Acogel A as trade nane; manufactured by Mt sui
Thyt ech, Co.) was dispersed in an aqueous 6 % by wei ght sodi um

hydr oxi de solution to a final solid content of 30% by weight in the
aqueous wasohsed pnin which pure Whtesoand i sodim fvdsoxisie werehadgedcess
(1) was mxed 10 wth viscose with 9 % by weight of cellulose and 5.7 %
by wei ght to fihalldenc¢entrabions ofsaldulnge anthsoddnm bydsexddacrsl

Vi scose rayon, and the concentrations of the conponents in the whole
m xture weré-8dfub¥ewedghl aRdafuéolisP¥oueighhy dFeRPEETLBLLY on. Thus,

Kk | uti A I ni 8 %b i gh f | 1 yl N A .8.%0Db
el Ght of pol yacr SRaUSLER PR EAPG BRE BRescRank olutiph of Fisote
trati d. Th | at | t ' 0 %b
el ant 1o 1 BerR SPAERR A npef 1R PO R LT S18eks of i GbE 4 Phpt,
3 Th K | ut ] x
(3) € S#@%ﬁ{x ﬁgﬂ%%@%zéh K |g.c‘%£|r %qf 6t. ltllﬂﬁ MY B 1n$§1um%@r Agf

di schar ged nto a regeneratio at t he
aqueous sol ykign i h e | bateh /9se ywR8 mBHBFactursfl p@Bcagdeous
sol ution at ?gkteénlﬁgr gft Sfig%g'f QZ?aFg?r 0C, rfhvvh'/ch was cgﬁpggedpof c110 g
sul furic ackflerddrdetiwis t8th219 Hs3M€ a& the fiber manufacture process

in Example 4. Consequently, a complex fiber of sheath-core type

10 was manufactured.

Example 7
As the stock solution of viscose B, use was made of a
stock solution of viscose of the same composition as that of
15 the stock solution of viscose B used in Example 6.
Additionally, stock solution A of the same composition
as in Example 5 was used as the stock solution A. Using these
stock solution A and stock solution of viscose B, a highly
water-retentive fiber was manufactured at the same manufacture

20 process as in Example 5.

Examples 8 to 15
The fibers of Examples 8 to 11 were manufactured at the
fiber manufacture process as in Example 2, except that alkalil
25 treatment with immersion in aqueous sodium carbonate solutions

with different concentrations of 1 % by weight, 4 % by weight,

10 % by weight and 15 % by weight, at 25 T for 5 minutes, was
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sodiumsul fate in mxture per one liter of water. Additionally, 25 a
general nozzle with an opening dianmeter of 0.1 nm and an openi ng

nunber of 1000 was used, to discharge at a discharging velocity of 7.9
m sec. The spinning bath imersion | ength then was 10

36 cmto 20 cm (4) The discharged stock solution at
the process (3) turned yarn at a gel state in the regeneration bath.

The yarn atdéne aftg@el refahingaprdcess, opridérototdeyingeneration bath, by
giving 5 draft of 50 %to 100 % (1.5-fold to 2.0-fold), to elongate the
yarn in the air aThelfhbers vt BxaepkeaitlZteldnyereoqonplexofibers g o,
whi ch was then passed through the refining process and subsequent
E;ying procéﬁgetdnpreédﬁeﬁmm§diﬁh#c%fwﬁrﬁhKﬁﬂ%ﬁaCturequEmﬁhﬁtgiﬁ?r
anple 1. The fiber is a fiber of a single. 10 cgonpopnent of, polyacryl ate
sal t uni f or BRPUEAGEBTEPFRGRFS Of °°mPlexg tihers; ngb e %rﬁ}Ic’% fl}gﬁ’dgfhe

fib f Ex I h i .

?)11 FS{?R% (r b FEAEPLP 51 SHoet Ak A drsatnenisvaraiegESigh e "
t i ti f.th | uti e . :

CrLY,he SOmRE " Shoklf  SEERARREL O pAuIRECARY Ut qygbestan i

composi L ! 0N ghoblEratP6iig ar Ui i%oﬁygﬁ'téﬂ%f%?@'%e& Weggnt, 16% by wWeWGht6 %

by wei ght o ose, by we

and 15 % by weight, at 25C for 5minutes, was done after refining
process, prior to drying process.

10
Examples 16 to 19

The fibers of Examples 16 to 19 were complex fibers of

sheath-core type, which were manufactured at the fiber
manufacture process of complex fibers of sheath-core type as

15 1in Example 7, except that alkali treatment with immersion in
agueous sodium carbonate solutions with different

concentrations of 1 % by weight, 4 % by weight, 10 % by weight
and 15 % by weight, at 25 C for 5minutes, was done after refining

process, prior to drying process.
20
Examples 20 to 22
The fiber of Example 20 was manufactured at the fiber
manufacture process of complex fibers of side by side type as

in Example 5, except that alkali treatment with immersion in
25 an agueous sodium hydroxide solution of 4 % by weight at 25 T

for 5 minutes was done after refining process, prior to drying
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20 polyacrylate salt and 6 % by wei ght of sodi um hydroxi de. The st ock
solution Ain Exanple 3 contained 3 % by wei ght of cellul ose, 6 % by
wei ght of polyacrylate salt and 6 % by wei ght of sodium hydr oxi de. The
concentration of the polyacrylate salt in the stock solution was 50 %
by weight to the cellulose weight in 25 Exanple 2; and the concentration

t hereof was 200 % by wei ght to the cellul ose weight in Exanple 3.

Usi ng thi s ptocéssol utihenfiber of Exampbs & Ir wgs mamulfpadnyriesk at thecBibeber s
of high water 37

retentivit ymapuSactnué sprecess af deapdexe fibarsaef skdg ik sdde typeaasin

Exanple 1. The fibers of Exanples 2 and 3 were fibers _each conpri sing
a singl e cokpoRsampbe PolsxreBl dhatsalkali tregtment YifhydWMPEE4ORa¥BN as
well. 5 Exanpl e 4 An aqueous sodi um hydroxi de sol ution of

6 % by wei gaguabtih sodium Heicarisonwiel eyaldipiciny adr ¢ &t byseeight akaib i@
Exanple 1 di spersed therein at 30 % by wei ght was m xed with viscose
10 cont g ni per% Wikate ¥k @bnéalftdrogerandny. procédys \Wpglir @b dryingodi um
hydr oxi de with a Hottenroth nunber of 10 for general Vi scose rayon.
The resul tipgoséesk Smikd ithe £ibertsabfieBExdmpdes 20 lndwdightthef £dbeicubse,
1.6 % by weight of polyacrylate salt and a sodi um hydr oxi de

concentr at i Bramplé 22wasemapufadtured at the fiber manufacture process
of complex fiber of side by side type as in Example 5, except

that alkali treatment with immersion in an agueous ethanol amine
10 solution (EA) of 4 % by weight at 25 C for 5 minutes was done

after refining process, prior to drying process.

(Test Results)
The shape (shape of cross section), absorbency, water
15 retentivity, fineness and dry strength of each of the fibers

of Examples 1 to 22 are shown in Table 4.
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15 polyacrylate salt was contained in the stock solution A at 10 % by

wei ght to the total weight of cellul ose. Vi scose at 9 % by
wei ght of cellulose and 5.7 % by wei ght of alkali and with a
Hottenrot h nunber of 10 for general Vi scose rayon was defi ned as stock
sol uti on of prscoese—B: 20 wnpl ex—f-bers wer ||aFr'uif act“" fiom
t hese raw ﬁerpaﬁsg ‘g Ef t he SE X §olﬁltg’of§ A and ﬁjﬂlo of
vi scose B. |~ 8Tge ﬁmﬁzlg has a|fozzl 8 n&cBm ex fl"beg cg @/ si
type, Bvithg Jangofer®np di ahpt ¢ of @ tEnjand dm ogent ng (i 0
7660; and the sgoékgﬂlu oop A ap trrhems ¢k Bwljution rofg 4 |>cosne B were
fed at the gmefge g flgtjo to e "di cl%rgedz irﬁot@ ape |=
regener at i ofdo4g hrassused®f pr maHﬁf@tgr t {fe fa bE rof =h[ ghSwat er
retentivity|6éf gnptd 11 af a d %‘c@rgl e g =
38 —~ lodity of 6.1 eqy Furfbher@re, the yarn at
a gel state Lormed in fth r%energtlor bpt H was | awn _out fragm the
regeneratiorﬂ\ﬁbat hey gf vi ng| Br af teeof 50% tq 100 |B Theeel ohgdti ¢n
process was| 5 conductjed}infthe gair to a fijna] glonggqtion rate of [40|%
whi ch vas then passed fhrough the refijni hg |procgss and subfequent
drying procéss to prepare¢ aj conp] ex fiber ¢f Bide by [side type. Thi s
conpl ex fiber was defiine fibpr of Exampl ef 4. :IJO Exanpl e| 5
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Anong the manufacture conditions of Exanple 4, the conposition of the
stock solution A was nodified as follows; 3 % by wei ght of cellul ose,
6 % by wei ght of polyacrylate salt and 6 % by wei ght of sodium

hydroxi de. The polyacrylate salt 15 in the stock solution A was contai ned
at 50 % by weight to the total weight of cellulose in the stock
solution A The stock solution of viscose B was the sane as in Exanple
4. O her manmih ather ecalumh t o6nshapee Msveprebgnthe artEings fhbeRanpl e
4, and additionally, the same manufacture process as in Exanple 20 4 was
used for naoahprising a 8ingdeueompynent c &Y trprepentgfcomplex fiberyofi de

type was manuf act ur ed. Exanpl e 6 Stock solution A of the
sane conposfifien ks FAdBxAyPRer apdl SUGC FepFesaits RRRIPXt ifdPed 9Fscose
B, viscose with 9 % by wei ght of cellulose and 5.7 % by wei ght of

sodi um hydr 8RpAER-COreak¥PRt th a Hottenroth nunber of 10 for general

vi scose rayon . . _\Was
used, i P which puTBemﬂPﬁ?rBﬁﬂcgdﬁiﬁﬂ1ﬁyﬁ?ﬁxgﬁgeﬁﬂ%geggggdthe foLlovia
concentrationﬁ 05 cel l ul ose and sodi um hydr oxi de of 4.5 % by wei ght and
5.7 % by wel§HP% especti vel y. The stock solution A and the

t ock | ut | ' . d_i f Fi
zf Ogi dzob; é?ﬁeoﬁ\y‘égﬁ&‘i%e ie tibMSishiPispM P 8nlOdelre Y HUMM €infhRErs

atmosphere at a moisture of 65 % for 24 hours, for adjustment

of its moisture.

10 b. The sample (A gram) is weighed, which is then immersed in
physiological saline for 3 minutes, and thereafter, water is
drained off from the sample on a metal net for 5 minutes.
¢c. The weight of the sample after drainage is determined (B
gram) .

15 4. The absorbency is calculated by the following formula 1
on the basis of the aforementioned results.

(Formula 1)
vV (%) = { (B-A)/A } X 100

The water retentivity W in % was determined by the

20 following method.

a. A sample is thoroughly split and left to stand in atmosphere

at a moisture of 65 % for 24 hours, for adjustment of its

moisture.

b. The sample {C gram) is weighed, which is then immersed in
25 physiological saline for 3 minutes, and thereafter, water is

drained off from the sample on a metal net for 5 minutes.

c. The wet sample after drainage is centrifuged and dehydrated
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havi ng an opening dianeter of 0.1 nm and an openi ng nunber of 7660, to

a final AABratio of 1/2. The manufacture process thereafter was
totally the same as the fiber nanufacture process i nExanpl e4.
Consequent | y, aconpl exfi ber of sheat h-coretype 10 was nanufact ur ed.

Exampl e 7 As the stock solution of viscose B, use was nmade of a

stock solution of viscose of the sane conposition as that of 15 the stock
sol uti on of atilsmee drawsicdy) foExhskeecodds, to weigh the diesuditdinigysanpbe k
solution A of the same conposition as in Example 5 was used as the

st ock sol ut{Bngramisi ng t hese stock solution A and stock sol ution of

vi scose B, a hi water-retentive fiber was manufactured_at the sane

hl
manuf act ur e@- 2091'1";?ryU§§§§ zatentiddipWeln ¥ 1s calcudateq by the folsowing
The fib f Ex | 8 1 fact d h i b
Tanuf Aot ur e BFBRLEL2 a0, KhRXBABES S ERScAFOTREPnEietet Togut it rent with

I mer si I n_agqueous.sodi um car bonat e sol uti ons with different
concent %ti&ﬁggﬁl 3 3/jby wei ght, 4 % by wei ght, 10 % by wei ght and 15
% by wei ght, at 2g Egsrlc{f%_é)%nytgsloyvas

40
The fiber of the present invention is preferably at

absorbency of 700 % or more, water retentivity of 200 % or more,
fineness of 5 denier or more to 15 denier or less and dry strength

10 of 0.8 gram/denier (g/d} or more.
The test results of the individual Examples are

described.

Example 1
15 The fiber of Example 1 is a single component fiber,
prepared from only the stock solution A. In the fiber,
absorbency was 708 %, water retentivity was 203 %, fineness was
4.78 denier and dry strength was 0.85 g/d.
Under microscopic observation of the fiber, the particles
20 of the polyacrylate salt were dispersed uniformly in the fiber.
The fiber retained the fiber shape at its state with water
contained therein, with no fluidity, and the fiber had a

strength such that the fiber could be drawn as mono-filament.

25 Examples 2 and 3

In the fiber of Example 2, absorbency was 730 %, water

retentivity was 225 %, fineness was 4.56 denier and dry strength
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done after refining process, prior to drying. The fibers of
Exanples 12 to 15 were conplex fibers of side by side type, which were
manuf actured at the fiber manuf act ure process of conplex fibers of
side by side type as 5 in Exanple 5, except that alkali treatment with
hn?$r5|o? I n aqueous sod}un1 car bonat e sol utions W th

I fferen concentrations of 1 % by weight, 4 %by weight, 10 %b
wei ght wasd0 1820949 - wei ght, at 25 t forg5 ninutesY masgdone aftery

TS o L CEETOhe e TR Shogpboy e ATA Tt 1

The fibers of Exa e e Shea ore
type, which [ t t ' f

conpi ex 11 bEF EoBFCEREL I 208 €\ cLREnbtRTlas o 7 WRHGRMR Y BERERAEh, 1
treatment with b[rggréi/a[\ in aqueous sodium carbonate sol utions
with different concentrations of 1 %by weight, 4 %by weight, 10 %
by weighf anfhdcdadenteieidn ot tBe peLyaérfLaté saIuities theastdoke
after refining process, prior to drying process. 20 Exanpl es 20
to 22 solutidha wabaiigieianthe fAbenast Exampdet 3irkhdnain tthe fiber
manuf acture process of conplex fibers of side by side type as I n
Exanpl e 5, efcEyamphat2.al Kamparedayhthithe fibemmefsExample 25 the &4besus
sodi um hydroxi de solution of 4 %by weight at 25 [err]C for 5 m nutes
was done af ofr Exdmpieg 3prbadssthenefnre ohdghprg absorbency and water

41

retentivity.
10
Example 4
The fiber of Example 4 was a complex fiber of side by side
type. In the fiber of Example 4, absorbency was 1300 &, water
retentivity was 401 %, fineness was 4.97 denier and dry strength
15 was 0.99 g/d. As has been described above, the fiber of Example
4 had far better absorbency and water retentivity than those
of the fibers of the Examples 1, 2 and 3, along with the increased
fineness and dry strength.
The microscopic observation of this fiber indicated that
20 the fiber was a complex fiber, where a component comprising the
particles of polyacrylate salt uniformly dispersed in the fiber
and a component with no polyacrylate salt contained therein were
attached together as side by side type.
The complex fiber retained the fiber shape when the fiber
25 was at a state with water contained therein, with no fluidity.
The fiber had a strength such that the fiber could be drawn as

mono-filament.
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process. The fiber of Exanple 21 was manufactured at the fiber

manuf acture process of conplex fibers of side by side type as I n
Exanpl e 5, except that alkali treatnent with inmrersion in aqueous

sodi um bi carbonate solution of 4 %by weight at 25 [err]C 5 for 5 mnutes
was done after refining process, prior to drying process. Like the

fi bers of Exanples 20 and 21, the fiber of Exanpl e 22 was nmanuf act ured
at the fiber manufacture process of conplex fiber of side by side type
as in Exanmple 5, except that alkali treatnent with inmrersion in an
aqueous et hErampdei Be 10 solution (EA) of 4 % by weight at 25t for 5

m nut es was done after refining process, prior to drying process.
(Test Results) Like the fiihen fExaswdge4of tRe oELbee Qf éﬂaﬂ%érﬂéﬁcy,
water 15 retentivity, fineness and dr¥ strength of e?Ph f the fibers
of Exanpl esa1COBP2eX % L0k ®ih SiderPy gige type. And the absorbency was

5 1350 %; the ratio of water absorbency was 425 %; the fineness
was 4.87 denier and the dry strength was 0.92 g/d. The fiber
of Example 5 had both higher absorbency and water retentivity
than those of the fiber of the Example 4, possibly because the
concentration of the polyacrylate salt in the stock solution

10 A was high.

This complex fiber retained the fiber shape when the fiber
was at a state with water contained therein, with no fluidity.
The fiber had a strength such that the fiber could be drawn as
mono-filament.

15

Example 6
The results of microscopic observation indicated that the
fiber of Example 6 was a complex fiber of sheath-core type, where
20 the component of the stock solution A was contained in the core
and the component of the stock solution of viscose B was
contained in the sheath. The ratio of the polyacrylate salt
to the total cellulose in the fiber was 10 % by weight.
In the complex fiber, absorbency was 1240 %, ratio of
25 water retentivity was 472 %, fineness was 4.85 denier and dry
strength was 1.6 g/d.

It is possibly believed that the absorbency and water
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10

16

20

25

[err]

retentivity were lower than those of fibers of Examples 4 and
5, because the sheath part comprised the single cellulose

component.

Example 7

The fiber was a complex fiber of sheath-core type, where
the ratio of polyacrylate salt to the total cellulose in the
fiber was 50 % by weight. In the complex fiber, absorbency was
1270 %, water retentivity was 480 %, fineness was 4.91 denier
and dry strength was 1.00 g/d.

Compared with the fiber of Example 6, the fiber of Example
7 had both higher absorbency and water retentivity, possibly
due to the higher concentration of the polyacrylate salt in the

stock solution A.

Examples 8 to 15

As apparently shown from the comparison with Example 2
and Example 5, the alkali treatment of fiber in an aqueous sodium
carbonate solution prior to drying process enhances the
absorbency and water retentivity. Furthermore, the treatment
in an aqueous sodium carbonate solution of a higher
concentration enhances the absorbency and water retentivity,
compared with the treatment in an aqueous sodium carbonate
solution of a lower concentration.

The complex £iber retained the fiber shape at a state with
water contained therein, with no £luidity. At the state, then,

the fiber had a strength such that the fiber could be drawn as
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43 In the colum of shape, Mrepresents routine fiber

conprising a single conponent; S/'S represents conplex fiber of si de by
side type; and S/ C represents conplex fiber of sheath-core type. 5
The absorbency V in % was determ ned by the foll ow ng met hod. a.

A sample is thoroughly split and left to stand in an at nosphere at a
noi sture of 65 % for 24 hours, for adjustnent of its noisture. 10 b.
The sanpl e pongrfijamenkei ghed, which is then i mersed in

physi ol ogical saline for 3 mnutes, and thereafter, water is dr ai ned
off fromthe sanple on a netal net for 5 m nutes. c. The weight of
the sanpl e %Lgﬁglg;aiga%g &3 determ ned (B

Absorbency and water retentivity were kept high like

5 Examples 8 to 15, compared with Example 7 with no treatment in
aqueous sodium carbonate solutions.

However, the fineness and drying strength were both low

more or less.

10 Examples 20 to 22
The fibers of Examples 20 to 22 were manufactured by
treating the fiber of Example 5 with different types of alkaline
solutions. Comparedwith Example 5, the fibers had higher water
retentivity but lower absorbency. Compared with Example 5,
15 furthermore, the fineness and dry strength were not so much
different.
However adhesion of fibers was observed in the fiber of
Example 20 as treated with an agueous sodium hydroxide solution.
In the fibér of Example 22 as treated with an aqueous ethanol
20 amine solution, residual odor was detected in the fiber after
drying. Therefore, it is possibly believed that a liquid
preferable for alkaline treatment is an aqueous sodium
carbonate solution.
The test results described above indicated that the
25 fibers of high water retentivity of Examples 1 to 22 had
absorbency of 700 % or more, water retentivity 200 % ore more,

fineness of 4.7 denier ore more and dry strength of about 1 g/d.
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gram. 15 d.

on the basis of the aforenentioned results. (Formula 1)

V(9% ={ (BA/A} X 100 The water retentivity Win % was
determ ned by the 20 follow ng nethod. a. A sanple is thoroughly
split and left to stand in atnosphere at a noisture of 65 %for 24

hours, for

adj ustnent of its noi st ur e. b. The sanple (C gram

The absorbency is calculated by the followng formula 1

'S

wei ghed, whThé fibehercanmsatsiafy whe2Seqphyenehtyi for the ifiidemot3highut es,

and thereafter, water is drained off fromthe sanple on a netal net
for 5 minutwater retentivhtywef thappreaentrimvenpkige-is centrifuged and

dehydr at ed

W(% =
preferably
or nore,
strength

10

15

20

25

| 44 at 150 G
(gravity) for 90 seconds, to weigh the resulting sanple (D gram.

d. The water ;retentivit [n,%is calculated by the foll ow ng
formula 2 ohPHHE Bgtgl!lshggi%glﬁ?%?’enentioned results. 5 (Fornula 2)

(D-C)/

at | rheleatluhage drased Tt b ot At R ERRARGLIY R 0300 ¢

%

the' PIARST AnvedtSfbif’ cQh HREp L{ts! O #68}Chnabe! ShorANth by
Water-abéorbed state, and therefore, the fiber can have more
better shape retention potency at any state during drying and
wetting, compared with the conventional water-retentive
material consisting fluff pulp in combination with a powdered
absorbent polymers. When polyacrylate salt is used as a highly
water-retentive material in the fiber, the cellulose fiber can
regulate the motion of the polyacrylate salt even 1f the
polyacrylate salt swells and turns into a gel state.
Accordingly, no unpleasant touch may be felt by a wearer when
the fiber of high water retentivity is packed between paper
sheets for use as an absorbent member for disposable diaper,
sanitary napkin, pad and the like, and is applied to a wearer.

Furthermore, the fiber of high water retentivity of the
present invention can singly compose a sheet for use as an
absorbent member. Otherwise, by mixing the present fiber with
known super absorbent polymers (SAP) and pulp fiber, a sheet
can then be prepared from the resulting mixture. Therefore,
an absorbent member with high absorbency and slimness, can be
prepared, and can get further enhanced shape retention potency
as such sheet.

In the fiber of high water retentivity of the present
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10 of 0.8 gram denier (g/d) or nore. The test results of the

I ndi vi dual Exanpl es are descri bed. Exanple 1 15 The

fi ber of Exanple 1 is a single conponent fiber, prepared fromonly the
stock solution A In the fiber, absorbency was 708 % water
retentivity was 203 % fineness was 4.78 denier and dry strength was
0.85 g/d. Under m croscopi c observation of the fiber, the
particles 2fiventibhe gbsgrbentytis sHQ ¥vwore mbireper 3ddithohalhlyy watehe
fiber. The fiber retained the fiber shape at its state with

wat er retenthvdityhis &0R, 2 o more . f capably ofangtaheingyeaten@fal00

strength such that the fiber could be drawn as_nono-filanment. . 25
Exanpl es 2 @n@r3nore per fiber,ofh&0fgpeThts cthepwater-geienbdveyshast7ao

% wat er retentivity was 225 % .fineness was 4.56 denier and._dr
S%rength produced fromyfhe water—fgtentive fibegysas a raW'materga%ggXB_82

et ent i VI t yPRECCEABIIDS MABAS AReabao st A eR A R bt HeBoE! o

0.85 g/d. sanitary napkin, pad and the like.

Additionally, the fiber of high water retentivity is
easily worked because the fiber strength is as high as about
1 g/d at its dry state.

10 Particularly because the polymer composing the fiber is
not a synthetic polymer such as polyacrylonitrile but cellulose,
the polymer is so rapidly degradable in soll that it has such
a property that it can be readily disposed.

The system of manufacturing the fiber of the present

15 invention is almost the same as the manufacture system of
general viscose rayon. Thus, no specific equipment is needed

to manufacture the fiber of the present invention. Hence, the

fiber can be manufactured at low cost.
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5 ~The concentration of the polyacrylate salt in the stock
solution A was higher in the fiber of Exanple 3 than in the fiber of
Exanpl e ZJmmmuﬂ"m"u e fiber of Exanple 2, the fiber of .Exanpl e
3 had therd ! m rbency and water ret ert4iig tOHEET NS BEEN
Exanpl e 4 Y M The+fiber of Exanple 4 was a conpl ex f { fy sidejby
side type. In the fiber of Exanple 4, absorbency ~
retentivity was 401 % fineness was 4.CLAIMhi er and dry strength 15 wa
0.99 g/d. As has been described above, the fiber of Exanple 4 had far
better absoLbencyAancelhtukose ebasedyifibenawfi hotgh wategr rabeRtpEL§Yof
the Exanples 1, 2 and 3, along with the increased I neness and

: | f dr

ts}} r tengt2 B. tc;omfr:;smgmenwc%lls%‘blqu’%e Rasad, AtSrio. of b1eRnaPSPRAPRSYed

at e fiber was a co x fiber, where a_conponent conprising the
particles oFWbSP?E&YyPSPEangB gﬂi Fﬁ&ﬁ?}°ﬁ?s%&?§5d in the fiber gand a
corrpoRenbt W t hdnobpol yacryl ate salt contained therein were attached
t oget her? as side by side type. The conplex fiber retained the
fi ber shape,when the fi 5 t at ' o] ' ;herein,
u th no {1 uPdity. & Cei‘_br‘gie%‘.gbé’%ﬁ Sk e Phn Rl DR BRI R
be drawn as.qunr1 WRRGd LbAPEALNt of a non-cellulose based material of high 46

absorbency uniformly contained in cellulose fiber and a single
component of cellulose, wherein these two components are

10 attached together side by side.

3. A cellulose based fiber of high water retentivity wherein
a core is formed from a component of a non-cellulose based
material of high absorbency uniformly contained in cellulose
15 fiber and the core is enveloped with a sheath formed from

cellulose fiber.

4. A cellulose based fiber of high water retentivity according
to claim 1 or 2 or 3, wherein the cellulose fiber is viscose
20 rayon and the non-cellulose based material of high absorbency

is polyacrylate salt.

5. A cellulose based fiber of high water retentivity according

to claim 1 or 2' or 3, wherein a absorbency is 700 % or more.
25

6. A cellulose based fiber of high water retentivity according

to claim 1 or 2 or 3, wherein a water retentivity is 200 % or

—--
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Exampl e 5 leetheflber of Exanple 4, the fiber of Exanple 5

was a conplex fi bereﬁlmgmmnum ype. And the absorbency was 5
1350 % the ratio of wat 425 % the fineness was 4. 87
deni er and the dry strength was '0.82 §/d* The fiber had
bot h hi gher absorbency and water retentivity th Edf HAS SEEN Her
of the Exanple 4, possibly because the concentrdti on KREPLAGED

pol yacryl atmogel.t in the stock solution 10 A was high. ¥ s

conplex fiber retained the fiber shape when the fiber was at a state
with water contained therein, with no qui dity The fiber had a
strength such that the fiber could be dr | | ament

Eﬁanpl e 6f ; 1;cell‘FFﬁesP&QﬂQ%féPeﬁoéfr%%UP(’FeGbE"eF%Fjr‘bhtY ﬁﬂf’egfiéﬂgt hat
t he | ber of Ex

fib f
L5 o BBt aFboB TR ol PRI 7SO sl

and the go o ent _of, .t he to tion of viscose B was contained in
the sheath. Fg{"ilg 6f-° he&ﬁo @ié%]ryl ate salt to the total cellul ose
in the fiber was 10 % by wei ght. In the conplex fiber,

absorbency was 1240 % ratio of 25 water retentivity was 472 % fineness
was 4.85 degier Rpd19uYose basdd £19LP o¥oRidh Yated retentivity abbor@ing

possi bly believed that the absorbency and wat er
47 to claim 1 or 2 or 3, wherein a fineness of the £iber is 5 denier
or more to 15 denier or less.
10
9. A method of manufacturing a cellulose based fiber of high
water retentivity, comprising spinning, elongation and
refining of a stock solution as a raw material manufactured by

uniformly mixing a non-cellulose based material of high

15 absorbency in cellulose fiber.

10. A method of manufacturing a cellulose based fiber of high
water retentivity, comprising mixing together a stock solution
as a homogeneous mixture of a non-cellulose based material of
20 high absorbency in cellulose fiber and a stock solution singly
composed of cellulose fiber by means of a nozzle, followed by

spinning, elongation and refining, to prepare a complex fiber.

11. A method of manufacturing a cellulose based fiber of high
25 water retentivity according to claim 9 or 10, wherein a solution
as a homogeneous mixture of polyacrylate salt in viscose for

rayon is used as a stock solution.

This Sheet Has Been Refilaced
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retentivity were | ower than those of fibers of Exanples 4 and 5,
because the sheath part conprised the single cellulose conponent. 5

NG ] T b

S, T
fiber was 50 % by weight.* Fn the" cdhpl*ex fiber, absirj@ﬁ %ﬁg ﬁgé BEE 370

% water retentivity was 480 % fineness was 4. 91 de dry
strength was 1.00 g/d. Conmpared with the fiber of Exanple 6, the
fi ber of Exanple 7 had both higher absorbency and water retentivity,
possibly  12.duk methdsk ofi rgmafe@h@@mgan wﬂfl@ﬂomebpéesla%#%%to@ Bidph in

t he stock sol ution A les_8 to

apparent|y YRERR f"@@tﬂ’k%@nﬁq%“ﬂm&éﬂe% or 1°'an‘ﬂh@2%?1‘bl &hg  (he

al kali t t t of _fib d b |

o ?L | torﬁfyﬁgaﬁ?a:&aégeéﬁiﬁ% S {355 T 8B B Eg dF it &0 Pl ARV ¢ y.
urthernpre, the t b

a i gner® “cong e 3B breEwateat o ”eous“r%?n“@ R Natert Sleerd. ),
conpar ed w t

2 oner consantba ToREt q’%’é‘gh%@"t%%é'%ﬁlp ?E‘E%?r?@{‘??eﬁe 905 o ©
shape at a $hH@! feWuifing mixture is used as a stock solution.

13. A method of manufacturing a cellulose based fiber of high
10 water retentivity according to claim 9 or 10, comprising

treatment with an alkaline solution after refining.

14. A water-retentive sheet manufactured from a cellulose
based fiber of high water retentivity according to claim 1 or

15 2 or 3 as a raw material.

15. A water retentive sheet manufactured from a mixture
comprising a cellulose based fiber of high water retentivity
according to claim 1 or 2 or 3, a super absorbent polymer and

20 pulp as a raw material.

16. A water retentive sheet according to claim 14 or 15,

containing a hot-melt fiber.

295 17. A water-retentive sheet according to claim 14 or 15,
wherein the basis weight of the sheet is 10 g/m* or more to 500
g/m* or less.

This Sheet Has Been Reﬂlaced

T

54



water contained therein, with no fluidity. At the state, then, t he
fiber had a strength such that the fiber could be drawn as

48 nono-fil anment . Exanples 16 to 19
Absorbency and water retentivity were kept high like 5 Exanples 8 to 15,
conpared with Exanple 7 with no treatnent in aqueous sodi um carbonate
sol uti ons. However, the fineness and drying strength were both
:ng I mZ)Be or |ess. 10 Exanpl es Ab§track? The fibers of

anpl es to 22 were manufactured by treating_the fiber of Exanple 5
with different tybdowiergdksupss abSOrE%PEtEWe%%&gre hagi hereeir gp5

W th Exanpl B%a “e%ﬁﬁ’éi%ﬁmtéﬁ%i%. %%sﬁgtrﬁerdfyng??%%gﬁg ot co
the fiber oPuch a5 sanitary pokine RITGAANTELEPa aais ARG ﬁ%éeﬁe' !
cthanol ® 201 e %?P%‘ﬁlg%e%%ﬁ 35 el %’%%?é‘&*%‘f?ﬁé“ﬁgﬁ % ter
paper sheets but the powdered SAP comes off easily from
absorbent member. Moreover, even when the SAP is in a dried
powdered state or in a water-absorbed gel state, it is moved
between a top sheet and a back sheet in accordance with the
10 movement of a wearer of the sanitary product. Consequently,
water absorbency decreases with poor shape stability. Moreover,
since the SAP in a water-absorbed gel state is sticky, the wearer
feels unpleasant.
According to the present invention, therefore, a
15 cellulose fiber, such as a viscose rayon fiber containing
uniformly a non-cellulose based material of high water
absorbency such as polyacrylate salt is manufactured. A fiber
web and nonwoven fabric produced of this fiber is used as water
retentive materials in an absorbent member. This fiber has high
20 absorbency and moreover high water retentivity such that water
absorbed into the fiber is hardly released from the fiber.
Accordingly, an absorbent member formed of a sheet made of this
fiber has a stable shape both when it is in a dry state and
when it is in a water-absorbed state, and, moreover, it has high
25 absorbency and high water retentivity. Therefore, when this
water-retentive sheet is used, a thin absorbent member of high

absorbency can be provided.
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dryi ng. Theref ore, it is possibly believed that a |liquid preferable
for alkaline treatnent is an agueous sodi um carbonat e sol ution.

The test results described above indicated that the 25 fibers of high
water retentivity of Exanples 1 to 22 had absor bency of 700 % or nore,
water retentivity 200 % ore nore, fineness of 4.7 denier ore nore and
dry strength of about 1 g/d. 49

The fibers can satisfy the requirenents for the fiber of high wat er
retentivity of the present invention. I ndustrial Availability 5
The cel |l ul ose based fiber of high water retentivity of t he present

i nvention can keep its fiber shape even in a wat er - absor bed state, and
therefore, the_tiber can have nore better shape retention potency at
any state durlﬁ diyl ng and wetting, conpared with the conventi onal
water-retentiv rat-eral cnm' stag—HuHf pulp in conbination with a
powder ed a&s&ﬁbeﬁﬂﬁﬁblyner‘ 'Nﬁéhﬂﬁd&%ébrylate salt is used as a

hi ghly water-retlentive material Th the—F+ber—the—eelul ose fiber can
regul ate the notion of the polyacryl atfsa ek Vi) LAGEI 3 pol yacryl ate
salt swells and turns into a del state. 15 Accordijngly, no unpl easant
touch may be felt by a wearer ¢when the fiber of high water retentivity
i s packed between paper RETISA

Hi kR A B2 3— G B

1 1 .- Stock solution of viscose

M4: L85

2 ** Polyacrylate salt

WA IS G 3 -+ Aqueous sodium hydroxide

solution

- Mixing process

M7

= Regeneration process

- Elongation Process

T/ Y RETIES

- Refining process

GHRTIE9 - Alkali treatment process
* Drying process
AR HEMEAE F *+ Stock solution

+ Stock solution of viscose

MW P 0 oo~ o o oA

- Fiber of high water

retentivity
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sheets for use as an absorbent nenber for di sposable diaper, sanitary
napkin, pad and the like, and is applied to a wearer.

Furthernore, the fiber of high water retentivity of the 20 present

i nvention can singly conpose a sheet for use as an absor bent nenber.

O herwi se, by mxing the present fiber with known super absorbent

pol yners (SAP?.%ngpulp fi ber, a sheet can then be prepared fromthe
resulting mx I Ther ef or e, an absorbent nenber with high absorbency
and slimmess, can be 25 preparetl, and thn get Klurther enhanced shape
retention potency as such sheet. In the fiber of high water

retentivity of the present _ 50

i nvention, absorbency is 2 al by, water

retentivity is 200 % or ng water of 100 g or
nore per fiber of 50 g. T e gheet produced from

the water-retentive fiber - pr ef %Qy be used as
an absorbent mnenber in di : : gani t ar apkin, pad and the
i ke. Additio = M water retentivity is
easily worked because th i gh as about 1 g/d at
its dry state. 10 art he pol ynmer conposing the
fiber is not a synth : pol yacrylonitrile but

cel l ul ose, -

Fig.3

~-16
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the polymer is so rapidly degradable in soil that it has such a

property that it can be readily disposed. The system of

manuf acturing the-fiber of the present 15 invention is alnobst the sane as
t he manuf acture system of general viscose rayon. Thus, no specific
equi pnment i s needed to manufacture the fiber of the present invention.
Hence, the Figher can belganuf act | ow cost.

51 © CLA 1. "Cancel ed. " 2.

" Amended” A cel | ul ose ed fiber of high ter retentivity

n-cel l ul ose based mat
ose based fiber and a

conprising a conponent of a
uni formy contained in cel

ial of high absorbency
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si ngl & component of cellul ose based fiber, wherein these two conponents
are attached together side by side. 3. " Anmended" A celTul ose
based fiber of high water retentivity wherein a core | -
conponent of a non-cellul ose based material of high aHmmmﬂmmMy
contained in cellulose based fiber and the core is envél oped wrt hsa sheat h
formed fromcellul ose based fiber. 4. " Amended" A cel | ul ose

based fiber of high water retentivitycgggasding to claim2 or 3, wherein
the cellul ose based fiber is viscose rayon and the non-cellul ose based

mat eri al oflhi gh "Aeewededcy i s pol yacryl ate salt. 5. " Anmended"
A cel l ul ose based fiber of high water retentivity according to claim2 or
3, wherein a absorbency is 700 % or nore. 6. " Amrended" A

cel lul ose based fiQpingdq=hi gh water retentivity according to claim2 or 3,
wherein a water retentivity is 200 % or nore.
52 A celluloséAnmasksdl" fiber of delidiul estelraseeténtizvritof hi gh
water retentivity according
comprising a component of a non-cellulose based material of high
absorbency uniformly contained in cellulose based fiber and a
single component of cellulose based fiber, wherein these two

components are attached together side by side.

3. "Amended”

A cellulose based fiber of high water retentivity wherein
a core is formed from a component of a non-cellulose basedmaterial
of high absorbency uniformly contained in cellulose based fiber
and the core is enveloped with a sheath formed from cellulose

based fiber.

4. “Amended”

A cellulose based fiber of high water retent ivity according
to claim 2 or 3, wherein the cellulose based fiber is viscose
rayon and the non-cellulose based mate:fial of high absorbency

is polyacrylate salt.

5. "Amended"”
A cellulose based fiber of high water retentivity according

to claim 2 or 3, wherein a absorbency is 700 % or more.

6. "Amended"”
A cellulose based fiber of high water retentivity according

to claim 2 or 3, wherein a water retent1v1ty is 200 % or,_more.
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to cIarmZ or 3 V\/nereln a dry strength of the fiber is 0.8 granfdenier or
proy =t -~ "',‘Z,i; A cel lul ose based fiber of high water

r el ikl iy to claim2 or 3, wherein aflnen the fiber -
5 - or more tol 15 denier or |ess. 9. Cancem ”ﬂl] ",
gh

" Ale deg Pt hod of manufacturing a cellul ose bas

watje FEH?lVlty cpnprising m xing together a stock solutlon
¢f a non-cel |l ul ose based material of high absorbency

i njcellul ose based fijtber and a stock solution singly conposed of cellul ose

bas‘ed—fTUET7.DY neamemﬂbda nozzle, followed by spinning, elongation and

refining, to prepare a nﬁlex fiber as . a side by side tﬁﬁe or

sheat h-core type: ce:h]lulos fErd&dber of highwaleryptan RIWT qi'tj‘%
cel lulose RasefidinPy oY J1 GlhortiiPla 'GP UL Aot tA WO EiltReC 1 B4,
wherein a solution as onbgeneous m Xt ure pol yacrylate salt in
Vi scose f orgramy/denies umechmse.a stock sol uti on. 12. " Anended" A
met hod of manufacturing a cellul ose based fiber of high wat er -
retentivity according to claim10, wherein the pol yacryl ate

8. "Amended”

A cellulose based fiber of high water retentivity according
to claim 2 or 3, wherein a fineness of the fiber is 5 denier or

more to 15 denier or less.
9. "Canceled”

10. "Amended”

A method of manufacturing a cellulose based fiber of high
water retentivity, comprising mixing together a stock solution
as a homogeneous mixture of a non-cellulose based material of
high absorbency in cellulose based fiber and a stock solution
gingly composed of cellulose based fiber by means of a nozzle,
followed by spinning, elongation and refining, to prepare a

complex fiber as a side by side type or a sheath-core type.

11. "Amended”

A method of manufactﬁring a cellulose based fiber of high
water retentivity according to claim 10, wherein a solution as
a homogeneous mixture of polyacrylate salt in viscose for rayon

is used as a stock solution.

12. "Amended”
A method of manufacturing a cellulose based fiber of high
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salt i's m"xed into viscose for rayon, to a final content of -10 % by weight
or nore to 200 % by weight or less to the total weight of, the cellulose

based fiber in the viscose for rayon, and the resulti nmj Hﬂﬁ[” S
a stock sol ution. 13. " Amended" A net hod of M’Q?ﬂ"r
cel lul ose based fiber of high water retentivity according to cI"al 1
conprising treatnment with an al kaline solution after refl ni ng

" Arended” SBL LI EPAEBLENEnS RO JIANHO AGUEEE i 3MS X

based fi ber 1;ferh wat er retentivity according to cl ai m
material . sal%k is thmdﬂﬂ:'o viscose Aomtrayonet enta f&naheﬂinﬁmimbaclur%ed
froma mxture _conprising a cellulose based fiber of high water

retentivityPy H&é&?"al PH MFE EQi 0D PPy Iveighty oy 13§§01F<bé:|1i‘ﬁ Eetgharelght pul p
as a raw mgfenpal pey ﬁos?sbééﬁ’&‘%‘i%er. in thﬁ & rrzgfstef ﬁo‘%ﬂ%b%ni?&?& the

accordi ng to c aim 1 containing a

"Amended" resultAngaimdxtaeeehbi usedheeta actoawklistdutdonl.ai m 14 or 15,
wherein the basis weight of the sheet is 10 g/nferr] or nore to 500
g/nerr] or |ess. 54

13. "Amended”
A method of manufacturing a cellulose based fiber of high
water retentivity according to claim 10, comprising treatment

with an alkaline solution after refining.

14. "Amended”
A water-retentive sheet manufactured from a cellulose
based fiber of high water retentivity according to claim 2 or

3 as a raw material.

15. “Amended”

A water-retentive sheet manufactured from a mixture
comprising a cellulose based fiber of high water retentivity
according to claim 2 or 3, a super absorbent polymer and pulp

as a raw material.

16. “Amended”
A water-retentive sheet according to claim 14 or 15,

containing a hot-melt fiber.

17. "Amended”
A water-retentive sheet according to claim 14 or 15,
wherein the basis weight of the sheet is 10 g/m® or more to 500

g/m* or less.
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