Met od* of Maki ng The Sane Background of the I nvention 5

Fielfd of the Invention The present invention relates to a
new t ype absorbent conposite wherein a water swel l able solid
body, parficularly consisting of particles of various sizes and shapes from
powder to pellets is inproved in functioning and handling characteristics.
Mbore particularty, the present invention relates to a highly

absor bent conposite conposed of,,0f. contai ni an .10 . absorbent pol yner
as a water swellable solid bod}{‘&hg’ﬁgﬂﬂ tggg‘ﬂ?ﬁf}?aé‘ﬂ'ti rely different

from conventi onal absorbent mat e.w'[ai,@dmngqﬂ@g&hgt.y of stably absorbing
a liquid of nuch hi gher quantity Than its own volunme and to a

hi ghly absorbent conposite nainly conposed of the conposite.

The highly rben osite of the present invention can w dely be used.
in diapers %gél?grofncf?tgtﬁ%rﬁpégn and; adul ts, fem nine hygi ene products, -
prod§ict s f oFieidefithe Tvehtign!l d and sol-id . wast es of aninmals, and
medi cal bl ood absorbent products just |ike conventional highly ) -
absor bent pr odu®be pmsant inyentjon palates & RAew typeethsprbgat gompesite WhEIRINp WAkSs s

absor bent ' . S [Lities so- Gall ed
absor bent gg\b é:/l%}c sth’(]i %%i(}'i’ [pla%ti% gla?lﬁectog%@%}ggéfnﬁ J}EC@BPPH&IS@%%‘S‘?! t§ léfp%g:fﬂ)ré
used for a powder toellets iy impiraved in ferotionipg and hindling charaseiisticd eMongpaitidutaryg | |
20 -covering material of submarine cables, material for preventing -
wat er rel at 8¢ Pesentimyention relates to a highly absasbeny gpmpesite compoprd-Qbor cCanfaiipg ABn

rel gpes to h g : hank,
Comoa: t o arporpas paREsRTY @aiés Savlioble 154 8a) AR baying 8 shape BT Bfferet
Mor eover, t frenpeonventionahataotbeatmaetialk and heapability 0 stablytabsdrbirig adiquid of much
provi des al sp_ the | . | eakage resisfapce of a conventional backsheet
when t he abs’&hﬁ"e%%anﬁ%‘ﬁ% it vy Qlie| anch 0 S HiEhLy absorbens; JOBHROSIE BAtRLY Somppos
conbi nat i ongpelro gi%.ls sheet substrates, to an absorbent sheet

whi ch provi ges alsO the acquisition capability of a conventional topsheet
when t he The highlyabsorbentt corapasiss of ¢hei presgaihventionbeovidely berusdd én diapers
conhination_wth,.vario sheet, . e ubstrat es; . and ap absor.be :
Shedt i cnfitediss HaCAuR o fetiping weieny e of taping B 3a 3oftg,

convent'i onakyab@s et hihaRNdnd Qﬂ@ﬁ&fbldoﬁoabsorbent products just like conventional highly
absorbent products and thus is particularly useful as a super thin pulpless absorbent making

Hi g%y.Absorbent Conposite and

the best use of the capabilities of a so-called absorbent polymer. In addition, the absorbent
composite can be used for a cold insulator, water holding'rhaterial, an anti-dewing material,
20 covering material of submarine cables, material for preventing water related accidents.
In addition, the present invention relates to methods and apparatuses for making the
absorbcr_xt composite and the composité niainly composed of the absorbent composite.
Moreover, the present invention relates to an absorbent sheet which provides also the
leakage resistance of a conventional backsheet when the absorbent cbmposite is used in
25 absorbent products in combination _v)ith various sheet substrates, to an absorbent sheet
which provides also the acquisition capability of a conventional topsheet when the
absorbent composite is used in absorbent products in combination with various sheet
substrates, and to an absorbent sheet which can be' used alone providing also the capabilities

of conventional backsheet and topsheet. __ {
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Prior Art A mai n absorbent conponent used in an absorbent
product, which absorbs water and | i qui d exudates, is conposed of ,
a conbination of fluff type wood pul p and so-called super '

absor bent polyner (hereinafter referred to as the "SAP"). However, in

recent years, in 5 order to inprove the distribution efficiency of
absorbent products, to reduce the inventory and di spl ay space

t hereof, anB0BARave natural resources, social needs for reduci ng the

di mensions of At HghWhsé éxﬁ'c%hi'pf\sgéﬁt rrdg% kY iR BBK A0 prodiued wiieh absortesark agd

b b
strong. A neans r Ki ng _an absorbent product nore conpact
and t hi nner liqiid eaudaesp ineammosed of a combination oSARE sype Wwordpulpcnd goisalledosuper

i ncrease the, cont ent . of P t hat has i Kb . s hat
of pul p by Qbﬁ%g% PO}YREE ?f&‘"&@?o’?ﬁ?rﬁ%l G’ %ﬁ%ﬁ@i@h?’%ﬁ% lgnlf1 ‘8?““63?%{3’ L
Evengual |y, order to improve tHe distAb&asH efficieAty babstrient froducts, lRducer the iriventobe

t hi nnest and nost conpact absorbent - product ,woul gf%e' abl e to, be

obt ai ned.  and display space theseafy and tasaye, @atuealirespurcss, sorialpgeds fon pduciog fen
it absorbs ter. so.call . - ' SOGEBRongdUe tO the
characteri sﬁ@eﬂo%ﬂﬁg@gﬁ?&%tﬁyb%l%abé Sbg?@ﬁ?hélfga@ﬁ pgg 82 " does not
wor k as desi gnadneafl foérhmakihg ar absdrbem product momeacainpabtiand thinnestinh @ combination
contents of the SAP and puli) is at nost 1 to 1. ?« 2&; ctHre 'hn V\higsfii)lghe.
ratio of thofSAR asd pulp, woyld be,do inceeasp he; conisni g SAP that has; 4 fighes absprbegey
so- gal | ed ' ' s ' 00
99 P tﬁ%ﬁ){#}?@ﬂfﬂ) i@ﬁﬁﬁ? Qﬁ&a%copc&t : nélg%ecrease the contenpOFphlp. EQ&EthM%yrl]e

percent is very to achieve e present time. According to
convent i onalif terwarhs of) reS AP liy neade | 108cpercent, be thintest and nigst corapact pbsarbent s,
the term 20 "pul pl ess” neans that the ratio of the contents of pulp
to the SAP iwb}”&%}dﬁ?&taﬁ%}o?" tamedr.] : | ower . ‘ So far,

vari ous at t enpiggodder! AP URERSSE HEISAS HcFedla SuHRAGPABERERS whtef, Racalled pgelor
web type gA I's made by directly spi nm/gg_ into acrylic acid type
i

fiber or partlocking phembmeinga! dye to the charactesistis lof SAR|qecusspeluspdhe ahsribefit
met is to nmake a web type absarbent,paly 5t cnid kDL i
web 1 th a B ot wBHEaf SRRl ah e HteoP e i s, et PRI G008
mononer  appl eonies' B iieYAP bfd phiplis 8 medtdabrioi siverure i which dichatio ofthaedntestst o
make an absor beng@gol Yxﬁr sheet by car boxynet hy#ghi ng a._ h
non- woven f adfrthe thefSATR1d pulp iss2 eF higher 10 Jecor so-called pulplegsin Which theeqntent pf the
cross-linking,bhe car A YEX&lordiRf td e
no successf [?ﬁ%c%%ﬁgﬁ@p#%%k&%ﬁm ue“célﬁﬁté)vaechgg%ﬁt trhg (x;e?s tc xétdhgecause 13% -
of hi gh costeonoéntionst earicepts agenenllyl dpplibd Gapitieafield nofo absurbent produdtsethe term
-2- " . .

20 "pulpless” means that the ratio of the contents of pulp to the SAP is approximately 1 or

lower.

So far, various attempts for the pulpless structure have been made. A fiber type or web
type SAP is made by directly spinning into acryiic acid type fiber or partially hydrolyzing
acrylic acid type fiber. Another method is to make a web type absorbent polymer by

25 impregnating a web with a monomer such as acrylic monomer and then polymerizing the
monomer applying ultraviolet ray or electron beam. Still other method is to make an
absorbent polymer sheet by carboxymethylating a non-woven fabric of cellulose or the like
and then partially cross-linking the cérboxyméthyl cellulose.

However, so far, no successfully oommerciali‘zed examples have been reported because

30 of high costs of raw materials and high capital investments involved.
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Li qui d_exudates di scharged fromliving bodies are very different from each
ot her dependi ng upon their environnmental and living conditions,
and the frequency of discharging i s not constant anpong them
Ther ef ore, absorbent sheets used in many ki nds of absorbent

products need, responding to varied environs, to exhibit stably the

capability of absorbing 5 qui ckly and frequently. As
descri bed above, a conventional two conponent (pulp and the SAP) absorbent
I S H@Jga EiGgdd oM R¥Ing bddiQOAR Nery ARSEAOEBM Eéhhsﬁtﬂér
extent by takin vgﬁ't?%é%'a&% g ge terrporar;;yret ai ni nrg by pulp of

| i quids and depmdntgamop theit exivironmeiial adddlvmfcmfdlﬁomuam&he frequency of dlsebewg

b b 1; duct whi ch t t .of the SAP d
Sap 10 s Bpsinis apthng themo THEP{ort, scrbpar gk WSel b mane 'ﬁai?é%wh'&us
drawback; URpgiudts'ne8d) dsponding to varied %h@ﬁoﬁ%i 6 BAiGiE gtaﬁiy thé ‘capabiliig oPAbscrbidgt S

to absorb it all at once and thus an initial absorb I ng IS very
speefly but - swicklyandifsgpently.ng i s repeated, the absorbing speed drastically
decr eases.

f
enbodi ment of t¥He eﬁ?‘é@é‘rﬁ%wﬁ\/@#’ﬁw&ﬁhﬁ?a&w égcgnlﬁ%ﬁ?%‘h(wlpa@go%é& )c%'?r%t&eﬁ 1
conpri sing hshbi iaheeting B hdeB VT FreqiertiyCatisbrbing fo stnfed Sltédt by takiR Qdﬁﬁﬂaéeré’fm

cel l ul ose or ‘an derivative thereof, and water swellable solid

palr t h cles, dhe lemporary mtainipg bynpulp @f diguids apd the stably retaining by the,SAP %ﬁ/\bﬂﬂlldbl e'_
Ot 0 Par | oo heS5REh ot i Sch HEREnBAOSY o has bt bt or

mcrofi bril atvheds nesl in odet & beduas Righrabsorbéficy has a sdﬂbms/&fawbeclt hqroﬁOi llqu1d
useful in the present invention will be hereipafter referred to as the

"HFFM' being discharged-ptfirsh s SAdh starts i aksortyit all 3t prcerand fhys an, initial absarbing
di [ I t
 penSLonal i S Y X ERoEMIRE i pcarc, hoalebffing BRI Rl cniSl. ©

a supporting sheet of a non-woven fabric -or the like as the base 25

The present § nventi?&furth,er provi des a nethod of making the absorbent

conposi te., SUMmMaryo hod conprises the steps of dispersing a water
e i resent mventxon t osite

sweljsabl e sol i dabggly xﬁ?&i Bt JSFEM esg ipPovidéd & Rfghly ABsdFbeht'Ednp

conprising a mxture of an or anl vent and water, t 5 orgam c

sol vent* bei regmpaaagllvdmtabtmﬁne fibérsrig théformnef tmmgﬁbzil abman«hfmm eﬂblllcbsalﬂrem

sol id body aerS| the g(FFM nd t.hus bei |bI e W1

vator- Cor  Weftvative thereof, and el syslifblp UG garticits; a HSF pa st sirtechs Of e
fromthe r eSkidrawlel 1t B&lidspzﬂﬁbléd wiﬁgicévrefw Mmeszdd ﬁae Fi5eRAn E!Moﬂﬁbf microfibril.

- 3- renovi ng the liquid conponent and of drying
t hem [_ Said hydm@lelﬁeg rfijmm inc theplosmt of mimﬁ@lmtnsecd fiony eellulose ersan
basiqgpal [y a [ ter smell b n
reritover | (EATREE bRl AT e, pressnt dpvep ATy B i 8ot e
"HFFM" '

The absorbent composite can be formed in a three dimensional structure such as powder
type, particle type, pellet type, sheet type, atid any other type, and also in a sheet type with
a'supporting sheet of a non-woven fabric or the like as the base. .

25 The present invention further provides a method of making the absorbent composite.
The method comprises the steps of dispersing a water swellable solid body and the HFFM,
ina dispersion medium comprising a mixture of an organic solvent and water, the organic
solvent being capable of controlling the swelling of the water swellable solid body and
dispersing the HFFM and thus being miscible witb water, of separating the water swellable

30 solid body and the HFFM from the resultant dispersion liquid from the dispersion medium,
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solid body are various kinds of polysaccharides, floccul ents, super water
swel | abl e 5 absor bent pol yner (the SAP) particles and the Iike.
Anong them a drawback of the SAP, which is that the SAP is not
easy to handl e and store because of its high water absorbency,

can be solved by covering it with the HFFM according to the present

par il o5 ar SRRl e iawid compontl SR BEEIAER, S Y11 1 TN S ) o

are each hel d i Thepatssotbeatncdmypdsite ofifdic\prasaht dnventigr mrirasmal@ s gamposierofcaiwdieng
each 10 C hus ex t hi. sor bent et
i s obt ai ned. swellable’ SOL‘?b"jy A-H%%Mc‘e‘f?ﬁ‘ﬁ& ldggsx g§é’?? Wity SWe

provi des an m%&gn y&;ﬁge £ harid FBfad
absor bent | ayer provide g@‘tr)lusat eagt pg}ytsﬁcecra%ucrs’f ace o the supportlsng
sheet5 are prabsorbent polymert (@S AP) particless andutbe liké. adumongiteem, alrawbeack of ke SAP,

| f h
L] oo ek s SAPs 00 ey 4 bR sudrt Yefank TP il o bR
particles angniRSoRRd g%@fﬁn% N {TR R 1AL a‘é&é‘l‘@in?'t& the\PaQBntR{entioR! InSddition,

In the present inventi the short-cut staple ber “conponent having .

| onger fi berin| astpudure in which the $Aarpartieées'caye bangdeddiogetherewith thet HEFBhRthe SAP
particles c ts the articl ch, ot her at_the
are i prionetes Seaieid Bk body 6 KRR R, S A oprar. mags vt Bding pabt
surfere %am cle is setured. EMB[ ad exuEaitlbthin 4b8orbént shedtlid ehtsinedind thus serves

to prevent t SAP particles as wet 20 swol | en from 0| n

The present i niAfaopd embpdiment of Geinmssntinyantinn Preyidesea aby ina

sheet. The

t hr ee- conpon® uHPoxamg 63?%?}6&;9@ lﬁsrglr:g%gﬁﬁé- d%&ﬂdéot &Pt lQJst Bflﬁpﬁfrfaggoﬁthe su;gportmg

short-cut stgshebtaré phﬁtdcdembwheMn &ﬁdbﬁdibcxﬁk@epbastm@HWM rthaSAquaﬁttdespmd a

l'i quid vvherel n the HFFM i s di s erse&l in_a dispersion nedi um, of
forming a | aShoF-Qit staple dibgr component having longer, ’éﬁ'bh'fﬁ’gﬂt Hian: the caverags npasticle:t

dis sion s t

i ShEr ol on rebie SO SAPTRRALS anfiaS e Rhprofta GRERNAGbbiRly when wot swollen.
The absorbent 3 dtetpresfent inventiombthdi shenticutdtaplé Eibgrcosponerit ihaving ilanger iberilengsh of
f our ) one t he SAP_particles, the HFF r ut St
fiber compontAR’ thea S Wameiet of the §8gsqa,rtgg§ ‘fogﬂ?qt%mgu%% h]t‘js rﬁach' g%EAP
particles arﬁl@ﬂtbﬁegéaﬁleclﬁﬁ@ﬁﬂﬁ%s @I nétvAstk 3tri@hRr widigh covers 1@&&@6& tA8 top surface

capabl lity. The SAP is avallable in various fornms such as film and
non-woven  of a layer formed by the SAP particles and thus serves to prevent the SAP particleg as wet

fabrgg besid scribed particles. - The HFFM .
prevent S the@@%@ﬁ%é@gtaﬁa&g as the dispersion stabili zer and al so the
SAP ' Thé piestr? Sinventich Eardlay ipedvidd Mhdethod aFmaKiRE thel dbsoiblknt ghebt) The
absorbent sheet of the present i nvention an after the

absor bent sh@gthod somprses the sigpstafprepsring & three-pempraient dispssvien slnery Xadding and
particles t O&gﬁé}?ﬁg %rk%oﬁtl:%t ﬁ’aoﬁe\ﬂbtep c&“ﬁor?eﬂp aid ﬁtteeSAh§l %ansles -mg d%i&gfsioncﬂ&uld

staple fiber
wherein the HFFM is dispersed in a dispersion medium, of forming a layer of the slurry by

' 25. spreading the three- component dispersion slurry onto a supporting sheet, of removing the
dispersion medium from the slurry layer, and then of drying. |

The absorbent sheet of this embodiment of the present invention consists of four

. components the SAP particles, the HFFM, a short-cut staple fiber component, and a

substrate fabric supporting them. The SAP parucles are a basic component giving a water

30 absorbing capability. The SAP is available in various forms such as film and non-woven
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conponent takes the SAP particles into a network structure in cooperation
Wi th a supporting sheet by dividing the SAP particles covered
with the HFFM and t hen covering the SAP particles in a network
form A third embodi ment of the present invention provides
a conp05|te absorbent sheet, 10 wherein, in an absorbent sheet
provided with a liquid pervious supporting sheet and an

absorbent |ayer containing the SAP particles as bonded onto either surface
of the liqu I '&g,gd ting sheet, the absorbent |ayer
forns a pl ufég’ﬂctb?‘g?s ?S?tagt‘)rsé%r ' g%g'l%ons havi ng hi gher
absor bi ng capﬁﬂwlfmmmmnmmmmscmr@tmtbmdispcmion(stabﬁ'zcsmdf SARte

| d t Sheet d
the conpos: PRSI ARBE asihibe Skt " oMES b, akg e orben shegtiof be et
di scharged jnvention and, aftbitHé dbsorbEi SRRt is'¥igde, 'playCBERle bﬂh%lrﬁﬁﬂi@ﬁdnd\’m& SAP

surface of the Iiquid pervious supporting sheet of. an absorbent -
sheed, i. e. patiples sogétbercawh ¢hee SAP a&lﬂbrtb@rstlbstmy@ rfabri¢.sThe sherticht staple fiber

bsorbed by _the | t trat d
Sheet by v PorEonsntiakes e SKPpataceiRg  netdod iRt BFSopatiion i n S ot
contacts anmdesbyhﬁﬂamgdh@smpaﬁaei boveked @it the IFFM and thed 6aveding the SAP

contact with the opposite side of the surface where the liquid was
di schar ged. particles in a netwprkefostieed of absorption of the absorbent sheet as a

hoo the 11 au d MR BESbATAPGE fhe Hresens ipvention pFRARS"L bAfipARY Birbtil e
swel®i ng aneshieksin,dhsdy ﬂisbﬂi&nm/ai&h pfovided tvnh&umﬁ@ ;abﬁﬁbdsrsuﬁspbhmgssueétaml sﬁ :
t he absor bent layer into its, inside. Ther ef ore | f

there i s an§ mﬂaeyﬁt:éomnmeherﬁﬁe&m% eérasdzqvépct sy eithes saﬁm%%m
frrst from PR s sepidhing stk GhE abkGtbert Mol Mits o lpifiy G0R %étt?inﬁt?%"ﬁfs

there is anhadng fhighenabsorbing arapatility tﬂammﬂtemxsefastdimﬁﬂ&l onto the surface of the
particles c i ned in the absorbent r, the swelling and absorption

progress fi Q‘ElngFB‘H?“S supporting sheeg 1 ao‘i‘&s’ PN er dianeters of particles. A
basyg concept gf n@kﬁ&%ﬁ% ?t,&@ f .
absor bi,ng capabi Fk au g&gfﬂﬁ? gtgﬁg%qsuogf arlﬁqgﬁ’ %&ggg Qd
onto - ligquid exudatcs when it comes into contact thh surface of the liquid pervious supportmg

t he surface f a heet | si.re attern e Jmade t

reflected i ﬁ :ﬁ?ggaent sheet, 1.e., Qﬁ’% g Wﬁ@‘% &fgﬁ?'ﬁl% IS first

I n addi.tion abéwba by the nqﬁla«;ﬁwx&ié ShpPOERE ‘ﬂhé"dt [ enBirRESinsige (e shod b?b&‘&iélﬁmhe

“layer, the length of the circunference is made nuch [onger than

a straight Yequi mmnyab;lm/dm diffuses, andecamtacts and is gbsorbed by aancabsathienh layst| d

oncBabsor bR aFath SARSAT IR, Sihoth 45Loc BRARHAR FhRkTrs ayiu i Udarasty

| ayer havi nThe hp:_:ed of absorptlon loB1ke stR0EtRGE slekt@s aaviidiels Aemahsoby thed Paaﬁaﬂ
is thus furt npr oved In order to distribute and formin

a desired p& mtwntw difugiom inte theoliguid pervius syppemiagisheet and by the spegdcaf thet o
the support \RgnRpesk méaﬁ%tﬂtfb‘i’. %wﬁ%&&%&%&&%ﬁ%ﬂ%@aﬁh‘& 'of 168 dbsPRInY N9

layer into its inside. ,

25 Therefore, if there is any difference in the thickness or density of the absorbent layer, as
a liquid is discharged, the swelling and absorption progress first from thinner regions or
regions of lower density. Also, if there is any difference in particle diameter of the SAP
particles contained in the absorbent layer, the swelling and absorption progress first from
regions of smaller diameters of particles. A basi;: concept of the present invention is that

30 differences in absorbing capability caused by distributing regions of higher absorbency onto
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10 and fixing the slurry onto the supporting sheet in a desired
pattern neeting objectives is ef fective. .The net hod needs to
consi st of a dispersing step where a slurry dispersion |liquid.

containing the SAP particles is prepared, of a coating step where the

di spersion liquid ’ prepared in the dispersing step is applied
onto the sur L Qi ' . i el. rm
a plurality {})‘? glr?rgég)cregtrflgﬁ 51#) g%#%ﬂes?&g\édsgd%ﬁgﬁ&g{rét r 'ﬁ(%eetg hlenmf(}ec e;;li?' r&elg&%né& -
pattern and ihSswelling andabsorbingisgéels. absor bi ng capability than otherw se, and
of a drying step where the absorbent | ayer formed in the cpating

step is dried. Inaddition, by giving irpegulgely shapsd cireyrafepings @he APRAEPRTL Gy eh ey Ieagdh
an appar at Usefd g c}ﬂ%ﬁ#&&:&% &8t 1 than a straight &pﬁﬂﬁﬁ} Cinved el of the?
plurality of nozzles for applying a dispersion slufry |rquid contal ning
the SAP par t ¢cicduederencebelnidls wonldobeeif tHedrregularf shape wereandtigipengamt therefors, a liquid -

SumDor 110, S8R B2 pming A Bl RSN R
char act er' 2efbnp Boddidtint 5 4AHE akicBing R if s furllRs RApiovELOT pul sating the

flow of the per si on qui d. present”invention further
provi des an apjimewento distributeland foraminzdesirérbpatteghthetcomponent forming\therabsorbent

plurality of, nozzl es for applying a di.spersign slurry liquid.contai.ning the
SAP 25 lagetidd Pecsoppoing shod £ gresil of making iecSokpponelt 4 gibaY ane aepe
suppig ti ng shePfixihgthe Sldiry onto the supp6Singi ShedtUin! & désivdd pafteBthydting dBpedived &
supplying the dispersion slurry liquid to_the nozzl es-are

provi ded, aneffegtixe.cthe methochneess tacansishofmdispersipg stepl wheye aslusrysdinpsrsipn diquid

UL e S MR AR O O Y e i

means for preéssig _ pervious ng shi
heat ed aft er ppated REthe idivpessingsiep isiafiplied dnto teRuifast of3he liquid pervious suppbiiigt h
enbodi nent of the present |nvention:-provides an:absorbent tube,: wherein the
- 6- sheet to form a plurality of regions of higher absosptinadisiributed in a desirad
consysting o s ' : : | I%asp '

supported byﬂ%ﬁ%ﬂggﬁésﬁf \rggéi}(t:) g&g?b {bﬁé&?@gﬁ 6*%"1’?"%?8 ? %[}?edé}-?d, &gﬁlg ce)‘?}éﬁ%] Qﬁ}a}sorbent
supporting slgetfoireed innthecbating step ishdrieshape with the surface supporting the
SAP faci ng .. inside. § . . The absaqrbent .tube of .the

pr esent~ i nvent 1B Adfition, iy RrRsEat IRYRIUOR PRRYIdSS ARAPPars oY, Morking the Rretiod. The
wherein a spasgardtey cdntjRisef pﬁx?alﬁy\ﬁ'i‘ hozzRs Rfr%g)b@ﬁ% #8ispdiSioh3 Muid containiigt
of the absorbent L by forming a tube’of an absorbent” sheet .-
supporting t e S@iPparticles in bands onto eithertshefacenfarliguid pervipys sipporingshecbmnning

i nvegdion by virtue.of the above described structure,. . n.
w0t o quartide sy snl K aBRiYiRe (GRS 10F SuBIvire. ik irmersign stury. B4, ¢ by
times as mucfiozkks, and is charaedizatin Hat 8ié sAppl9inpembarihas athéhanSin'ofGiulvating @
t he absor bi nﬂﬂcapabl lity of a unit area I's al so approxi mately

two times astewgs thedispessionliquidn absorbent of a plane structure. In
#. 'The present invention further provides an apparatus for making an absorbent sheet

wherein a plurality of nozzles for applying a dispersion slurry li,quid.containing the SAP
25 particles in bands onto either surface of a liquid pervious supporting sheet running
continuously and a sﬁpplying means for supplying the dispérsion slurry liquid to the
nozzles are provided, and wherein the nozzles each have a plurality of discharging outlets.
The apparatus can be provided with a hot pressing means for pressing the liquid
pervious supporting sheet as heated after a dispers'ion slurry liquid is applied.

30 A fourth embodiment of the present invention provides an absorbent tube, wherein the
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~addition, in the absorbent tube of the present invention, because the SAP

S supported as attached onto the inner wall of a tube shaped
supporting sheet, an adequate space for swelling is secured, and
even if the SAP has swollen to its maxi num absorbi ng capability 15
absorbing a liquid, the absorbent as a whole still maintains its _
flexibility. Vari ous types of absorbent sheets have been
spreaded so far. In order to nmake the functi on of an absorbent

as used in ?dfgorbéhts%b‘%é“&ora S e ﬁﬂg tsﬁeéttc‘énm@iﬁig SLfibéheb and the SAP

absorbent betore 1t absorbs a |1 nee s to be very thin like an
under wear spartitles oa fibers supported bwfeﬁtheﬂ suface pfshe Supposting shoeh, akwhercin e

D vent i noeRpoltecaer i BEnei S aoifl Sk Nk R sufree sBARERR S, Sl et

exhi bi ting gRiqaut st andi ng absor bi ng capab| lity as assisted by the
capability of a supporting -sheet to diffuse a |jquid.
The Sresent i nThetabsorbénsrtubeof meom:ms inyentignsbasor pevel rtbﬁeﬂmeWEFW‘W

Pavi ng & t hBE #apees St e SAR opiellyBroylcd he shGRBL PRtore BFRRDBrben,

i s di sposedpy forfikg & fifbe OF afl @540kt s OsuppORIAG RSSAP. absorbent core.

(

The absorbent tube of the present -inventiqQn js flat a} % IIen and
extrenel y thi fnfheiabsorbent tube of theamgeq}gmuquxvmppg &

swol | en abs SHkds!

t he cross- S&ﬁs@&%ﬁﬁt%é&&%@ﬁ%{gﬂ? tylﬁlcs‘llrﬂ%u ar s groxlr?%telyttﬁlg mm%mem :

vacency i S as that of an absorbdnk ©ff anHuit stivetuSeiPandtthe hbsombmg@amlhtyl of @l unitares is
swol I en. In the absorbent product of the es nvention
singl e absofls@ APProxiBatelyy tWR: tiges 38 igh s 'ﬁﬁeﬁaﬁ%&"iﬂrﬁﬂ‘ ‘gn?(?:'fm cture. fh

- 7- A Beci s‘éfthélm Resuppérdiess
are di sposed |tr§°?)’alp<§mf e?so;iﬁ]‘?tnﬁke‘f attgteg%“ég‘ém“% Bl stru%?ure i S
nmor e st abl eatactedron® fhecinhér wallaofda nebe slnpeﬂ supperting shestt, anwadéguatsospace for

f f bsqr b
enbodi Eén? sweling e sndow ¥ die SABBUSEOkY Wi JPREREmL heatbing PRIy -

515 ggmﬁﬁa WeSab3biBeht ﬁtﬂdxakulmanainsmmaw aces has many

dents and a sor materi al received and fixed in the dents are-
provi ded and thvmdueameofr ahspeansheetsritave been spreadedases farh i gréesjapmaker he

Mvent §on, - Hgtgh 88, LR ssiibed o nCHBROERIRbIR GBS RS Thaximum, e

dents provi degbrent before it absorb¥@ lighid heeds Ltbflﬁbcﬁe‘ryahmahk& gnivtiderwear sbahat a
sheet material, absorbent material containing absor bent %gm[‘c

particles i Sufficientgpacehforcuyvebling needs b@ob%é’m"“ﬂﬁils nple ik REFYeRlc tessve
absgpbi ng capanidi.t 'l‘hé”‘};re%%i%lﬁwg\erﬁﬁoﬁ 'sm(}f 5 tHeSHe¥d 3 ge@%fé e{ %h%\lﬂg?s an absorbent

requirenents: I nper vi ou Vi ng

dents on it &xﬁbﬂhgm,ouMdmy s¥sorbiig wapability as assisted by thpeapability lof &ysupportieg |
as water proofing. is use (2) Absorbent material having such

absor bi ng cﬁ?}’&bm ‘ihffys§ ﬁHﬂ“‘Ids as high as possible is used.
The present invention further provldes an absorbent product, wherein an absorbent tube

3

consisting of a highly absorbent composite having a three-dimensional structure as
25 described in the above is disposed in regions of desired absorptions as an absorbent core.
The absorbent tube of the present invention is flat as not yet swollen anid extremely thin like
a crushed flat hollow tube, and when swollen absorbing water rises up as it as a whole
swells with the cross-section area showin g a nearly circular shape for the inside vacancy is
filled with the SAP which increases in volume as' swollen. In the absorbent product of the

30 present invention, a single absorbent tube may be disposed in the absorbing region, but
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15 (3) Absorbent material is filled and fixed in the dents.

The commonest formof material having a structure of dents as used in the
pr esent invention is flexible thernmoplastic filmsuch as

pol yet hyl ene, pol ypropyl ene, and EVA of approximately 5 to 50
m cron thickness on which many hol es or recesses of given shapes

are formed b anj cal pungchi formn vacu or.m.n or the
ke CLiTew; dRospbreictabiy. s pRiey b o BLubrAATE AIvRPHLIh PEPLEL ot LG cas, the
ef fectivel y sadlu®f fsi ﬁxb%"%dakﬂcpﬁfd nftire \iikible, &Rl may more smoSIMEN LW ke Hody

which.are filled with absorbent material, to be described later, so that
wat er proof mqyeanmofetbﬂ(wguere&msabsmbﬁr&pmdmparted : : ~ .Absor bent

terial to fil of f | at I
Tt o0 A e SRSt e P Rl oSG b S brute i, St
capapi | ity pighideinyieinkiowd® shi¥e nilerRE Wnk bfowRSse surfaced RAY miang @é?@hxli@ Qﬁébrwéﬂth
the quantity of the material to fill the small space.

liquid i rrpemtfmi% reqgised angt Bixedyjin jthe deafs mm\rléed anérth@q)ll@kegecrqmsmme

E (r)\erS?mpI ast 28 ?rbﬂng: %R%’qm&hh%k\?@m% L Sé)mé ﬁg%t In %'fh%&%d?@gﬂé]éfﬁkdpgﬁemhe

sheet mat er iimfentioy, the wksottent Saﬁposﬁﬂccfbhﬁk 4 SRwdture GuiRnei5thd many dents provided on
ot herwi se, or, an al ternatlve configuration is that, in the bottons of all
or part of ©Rgofdhe surfags of a liquiddmpseyions Hisebmatepah abserbenimaterialacontaieie

ar8e,ml I quid Mbmﬁlfﬂrmﬁw éﬂiﬂd?tl'h@@gmﬁ&ﬁte absarbent has leakage resisance and

topped up-wmtht absor ent nate
absor bent slabsdrbing chﬂsabmhtyanhegamaummamsfylhgmufdllowmgrequxrementqaerV| ous as a

whol e, and sor bent material received_a flxed
in the receZi%éhF%‘R&llﬂP?%"%‘srﬁwﬁﬁ ﬁB‘?tﬁQ“c%élb‘f‘I‘qet f“gop'i"#éf%il
conbi nes th?cﬁ&%bxhtyaswcll wgggpﬁgo%g ﬁse?rl i qui d inpervious sheet and an.

absor bent . _ l1'ing and fixing the dents
provi ded on () Absprbant mapeial/ haying sichabsorbing capability that srasdiiginas possible iSasedr

?bs ?2; gﬁé)oébweéu?'@g"ﬁjs]g 11%9%@%5 g’ﬁ?ﬂ ?:psrﬁ!ﬂlpil ﬁgpl:iaﬁdbe applied:

as it is. One ‘The commones@mﬁewtﬁkmm Hﬁ@éﬁifchﬁ@%ftd&ﬁtssése@ééd% the present
di spersing, for exagB t he SAP and the in air current, of

filling the Ryesfen x¥ele dharmoplastin §lm sachianpelycthyiens| palyRiopylenmeand; EYA of
dents 10
oﬁnasl qui d a %Qﬁne{la '3%0@(0 f ml ess gn whlchraatg' h&hgan Oasjggo?gﬁrre}i sﬂﬁ;&

ervi ousS shee rovi
or l'iquid parefoemed by imeehattical phyclﬁug),nhemagfdrhﬁng ivaciuen foRREing) crube ﬁheemquld
%QI al onto a conveyor with a vacuum prow ded and s Q‘fo L‘%L
the S| urry AMBFAVIAYS\sbestmaterig g also be used effegtively,and efficicady pag o v

Con a0 gl KA 1164 0 ) Ul 6 B ks ey

material thr e openi ng or separat e
| eavi ng onl ywatérqaroofing andleakage)feisﬂtamwmempartdm the slurry in the dents.
Furth b the | t

urther, byt e%s H)%nt m(f'eltntmjai:I gll gl'?tse rllweedas to be of fine sizes to fill a relatively small

space, and at the same time to have a high absorbing capability per a unit volume to secure a

25 required absorbency with the quantity of the material to fill the small space.
The liquid impervious sheet. material is, for example, thermoplastic film of 5 to 50
micron thickness, or a conjugate of 5 to 50 thick thermoplastic film and non-woven fabric.
The dents formed on the sheet material may have the same liquid imperviousness as
otherwise, or, an alternative configuration is that,. in the bottoms of all or part of the dents,

30_ _ opening or porous portions which, as they are, liquid may pass through may exist and are

-8-
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drying, the SAP particles or the SAP particles and the sheet naterial are
bonded by the HFFM wi t h each other, and fixed in the positions
that they are situated, so that water proofing is inparted, too.
By selecting an appropriate ratio between the quantity of the SAP 20

and the quantity of the HFFM as well as the properties of the HFFM
preferabl e properties can be inparted as material for an.
absorbent: while desired | eakage resistance and some air

per meabi | | SmAgiR, bent sheet pf thi rifon'i8 iifglid S
used for ttﬁeggwuﬁ%g*e@gsb d‘hbe partlﬁ‘g essorp?'rne eerea - ?amgupartlc {gsl

so that it uﬁpyrvhmﬂaehdvtﬂilahhd at thezsameuinie, syithcthe absm(bmpmtemtmbehy(;d artdefixed

di aneter of the particles, 25 .. . Shoul d .he 0.4 ) or |ess, or, note

pr ef er abl y in dhesreeasses, ehibits,p h&%‘?)’/‘q’f‘{angbsﬁéh"t‘g GF@% %o hER combipgs ég Mifhse
of 0.1 nmm ﬁg{% ﬁ;ﬁgﬁ&@h@ﬁaﬁgbmﬁer particles, such as those
of t B%Bfaﬁglﬁi cogﬁ‘s0 s I'n case fiber material such as wood pul p
is fade to coeAssd methad ofhfilling and fixing tBARents provided on e liquidt isxpervibus Sheet

ggppeﬁ Egn? etter th rt egg} Yor akg‘%bgﬁ%ag&'&ab%fg@%@e ?ﬁ@ h@%lbqpegenf"ﬁﬂx&?ﬁ‘%bl d
the conposis ?nﬂcli}&oiﬂiﬁfﬂen&ffol' Bﬁ‘e ﬂ{ ﬁ P&% 4nf\68AitdrP Mapkins can be applied as it is. One
-9- he he  SAP and, as reg}gl red, a short-cut

stapl e }‘ i blenrefe??bdn@hod aorepdmpb@ steps ofdispersing, foll' exa:ln sqbe&lbandrﬁmlm‘m
Bhi ch has. ohalh a8 SPEIEE BlBRiet oleplsind, B¢ a8 S8l o iRE Bl iled deats

| og@r i t hm awl thyank @f hot melt. reduce in viscosity as heat ed. Specifically,
by -utilizing the behavior in the relation between t enper-ature
and vi scosi t yifgachandieyery dept oa g ufndammyrwaasbﬁ%t @@%&p@mwmawwng

transferring l?c[:ﬁﬁd tpg%d}gs@ﬁ&m%ar dﬁﬂ’gﬂu ifudd Bﬁ@sh%tﬁtlﬁgﬁ‘lﬁ onto a

mai nt ai ned Wh g "ow tenpera ure an y VI sScous

at t hel ti ?’&:oﬁf/e)fiirswmésa Glacedin pxto@tdedgar(ljdalsdpﬁlhmg tvl\lﬁ lslurryhfrofrorabbvag tmglquxd .
renoval of the I qul corrponent are nmae gasgl er Ile t stemi1 s ate
andhydr at edMRETGHS qhwmnﬂ&%vnw% dhe ligiid gorainpd i e s;w¥¥ Rasses ﬁ‘&

Vi sgpsity I8, 086563 fﬂe ?Penfnr%/oxaﬂﬂu& BerviddtWntttute toSbd &fﬂg%ﬁf (icavmg only the

Det ai | ed DESEF pt [ on
el enent's cxoliticompoment émthe shirryiint the elenfs. Famthér] bj qunmbag)ﬂwtqmd:omppmeneand

and the absprbent t vi de t he abs osi,t e
present i n ’(“igoﬁ‘ew#I FP%“&’S or gﬁg%gm%eéda ¢ shet material ??O &#%tﬂw
aspect. of tHRFRY Q¥R Hach B! aRd ﬁ:&hqnamé Bhs qﬁmib? 48 difnafed"BORAt Whtet he

SAP and t he HFFM In a second aspect the present
i nventi on, proefiegisdmpenced, samBysselesting au appropiéate eftiotietween the quantity of the SAP
20 and the quantity of the HFFM as well as the properties of the HFFM preferable properties

can be imparted as material for an absorbent: while desired leakage resistance and some air
permeability are obtained at the same time.
The SAP which is used for these purposes should be particles, preferably, fine particles,
so that it may be held stably in a small space, and specifically, the diameter of the particles
25 should be 0.4 mm or less, or, more preferably, 0.3 mm to 0.1 mm. Very fine particles,
| such as those of 0.1 mm diameter, can be coexistent with coarser particles, such as those of
0.4 mm or coarser. In case fiber material such as wood pulp is made to coexist with the '
SAP, the more the content of the SAP, the beEtcr the result: the content of the SAP is
preferably 50 percent or higher. |

30 ‘ As discussed in the above, in making the composite absorbent of the present invention,
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SAP, the HFFM and a short-cut staple fiber conmponent, which is larger than

the SAP. 20 In a third aspect of the present invention, either of
t he absorbent conposites of the first. and the second aspects
forms an absorbent sheet combined with a supporting sheet. | f

conponents are extracted fromthese absorbent corrposi tes and these

absor bent she to be ma conbi t he absor bent

conposi t es, r&f%ﬁ'm R AY andups {?ﬂﬁlﬁ?fﬂéﬁ%“\ﬁf‘? jtaple  hifer CompongI e %merseglgn a
First of al ldispeRsdh ﬁﬁﬂ%'eﬂtpamdui l?eeﬁ&ﬁﬁé dR@éksion medium is a pdlyvabédt alcohol,
-partlcles Absor ben mer particles, herein called the

SS\P . are gdveh bag ;heaardoomytorbc lh;ghly v1scous at a loaemnemgse apd |lwﬁwcailya@ d
oy o gr ar e A B vRRRES «h ANER, SEca oS ERE e, SR R M bepeen

copobyners, tgfiperature atd 9E&Sosity6E@ ﬁﬂkeaoxysﬁtnmdfe@q)oxyw@ﬁ@ alcblivi eghd water, the
car boxymet hyl cel|ulose, partially cross-tinked -

-10- uansfemng and formnwae@rcagm plabwhﬂq)mewém @lelqmlp@% mhichnis

oxi de and p t Q etc.
Base pol ymer paggl C esg@j {5 rlﬁﬁiﬂ %bﬁﬁgglgngggﬁ{%ﬁlﬁmﬁ%ndmﬁ s?@rh\%gggd the
pol yner s.  Tifermingfahé lremmromm liquid Tpmipbsht e mader @Bike while ter SRtent isnkéatd
density of he, surface of the particles, -apd at the same tine, a

bl ocki ng i nipghydmtedat ﬁ'ea@tf efFemgiing dhe lignid camponent so thay, thr yisqegity fs ‘Eﬁcﬁ‘ééﬁSlt

par tjgcl es d ﬁgﬁﬁ ture. Al so, an amno acid
cross- i nkegﬂpol yasp fytilkc am%i&vx/m ch is biodegradable or a
m cr-oor gani sm based hi ghly absorbent polymer which i's a cultured product of

Al cal i genes ' Laty added, too. SAP products are
avai l abl e OHMMM&—M%HB -as particles, granules, films, and
10 NON- WREREnIRR the Elemémts comftinRingtaen stkﬁl:turé%y tHEf hxﬁhlxrhbﬁ&béi& Coftpobite
used in the present I nvention. A preferab SAP product- for_the
present i nvandiheabserbent sheasiprovidedswith ﬂmbwrbbmsomposne of the prc@mamewn will

pel lgts hqrt needl ess and the |i ke which can be uniformy
dlspgrsed |3’°?°s tbed! ~di spersion nedium In thi.s specification of the

present invent Ipa. firkhRpé® rdf'th@@fe%érﬁ'lﬂ\(eiﬂxon,l the absorbent compasieds E6mPRBE ofIthe/
mean any of these forms, (2) HFFM I'n the present

i nvention, AR Wﬂ&%ﬁk structure holding the SAP particles in position
S o gk 6 G el € ol
di spersi on SAR|ithe HFFM, amdlaishgrtichestaplefibar domponent, which is larger than the SAP.
20 In a third aspect of the present invention, either of the absorbent composites of the first
' and the second aspects forms an absorbent sheet combined with a supporting sheet.

_.JIf components are extracted from these absorbent composites and these absorbent sheets
to.be made by combining the absorbent composites, the following four components will
comeout. | |

25 First of all, each component will be described:
(1) SAP particles
Absorbent polymer particles, herein called the "SAP", are generally carboxy methyl
cellulose, polyacrylic acid and polyacrylates, cross-linked acrylate polymers, starch-acrylié
acid grafted copolymers, hydrolysates of s‘tarch-acrylonitrile grafted copolymers,
30 cross-linked polyoxyethylene, cross-linked carboxymethyl cellulose, partially cross-linked
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absorhent of the present invention, and serves as a binder for binding the
SAP particles 20 with each other and the SAP with a supporting
sheet after drying is carried out. The HFFMis, in-
general , extrenely fine fibrous material of 2.0 to 0.01 microns in

average dianeter, and of 0.1 mcrons or finer on average, and sufficiently
wat er resistant to’ prevent the structure from coll apsing

i medi ately after or when the SAP absorbs water and so swel s,

and besi de S r €S dgho. | t he: jper bi i suat er
and 25 . Swattgﬁe s?%/\leqﬂﬁjngeg?ﬁ%rﬁe S AP. a{:ol?% gl(liaeéi gﬁd?/ n%ﬁa:\/\gﬂy%ryﬁdfglgei S
t hat t he HFREdbutyleremateic acid copolymer,eetd. rRase Ipplymier gragicles cirendbthined by alrging yanyf

bi nding wt ter, By vjrtue,of the strong, . hydr hl e .property,
Chio HEEM hyoh eS8 Polyras. T iege AGSk freauept ie aPRlied 48, octpase i (QFGiniips dbnsity of 7

show a_hi ghay sHER8 of the'paktidless 81d/ 8hé SaniPdimb,Al Bloding ior isSARES i¥bntrol the

condi ti on. - A characteristic of the hydrating property of
ni cPof i br i | bloeking bf produntparticles flue tot abisosbing3oisture. water. For exanpl e, the

desired hydrati roperty of.,mcrafibril ,after. thejr ,di.spersi,on i
cont i fuged at AlgpgRcapimd 364, rossinked polvapatic ack BIE PidPEible or a
fornul a shomicfod?ganidn based highly absfrbéht Polykried Metich Rnglculinfddeprodidt Yof AcaligefesOr

hi gher : . Amount of water retained (m/g) = Precipitated
vol ume (m )}alpgisgddad toa () ~ In this specification of the

present invengj . o ad n rally 5 -
strongly hydr%}t\g%r%dt".‘frs ?@?%%@%@Egmma @a#gt lﬂ ﬁ{é&'f fﬁ%sg? S%%Srﬁ%)‘f%?'fl?s.’ ﬁlhﬁs’s%'
casks, the ndnFWbven fabrics. TheoSAP. frodu@rianmyost $uhlfms tambensee ifli teg€ntCan

be used, and may be a m xture of so-called . . _fibrils and the HFFM
The HFFEM caRvesionpd arefe@bls,SAR praductfor thepresegt inventigngs dn siich fogas ag pargeles,

dert vat V. el pell ks SR Y 3 QD8 bty b

"mi crof i bridispersion mediunt. daahis\gp&ificationcofi the presédteinvérition| theatesl 'pardcle@) isd

"super mcrofibrillated cell u_Ig e (%}NFC)". Al so, the HFFM
can be obt AR BRRCRLLY MAAR %A i E3F 1 WSent |y beating finely cut fiber of
mantSmade ceph i c fiber such as Pol ynosic nodified rayon staple fiber,
Benber g : cupr anmoni um rayon yarn, and sol vent spun Lyocell rayon

fiber. 15 In the present inveintion,reemicvenetwork etri¢Eae holdingithe S ARpasticles incpbsition

nmet abol i zi n 1 ¢r QOr gani "qgqeneral, ., acetic.acid bacteria
stch as. AcarSBSM B9 I, e stperm ot SAR G P CpeBiaing wath
nutrient cogatkbthef)@nd BtaditizePLaHd ﬁbﬁcs%!iﬁﬂﬂ diPefsich &shdtfonlif nekitY it Rompusie
HFFM which is in turn refined to obtain the HFFM Such EFFM i s

cal | ed " bacabserbantcaf| the poeseqtEingpntion, and serves as a binderdfor dinding thedSAP tparticlasy pe
natzy i al ' ' ' co | at i under.a sheat forc 20
TR |1 ekl A S TR KA BRI e
cel lul ose, an HwHPFM is, in general, ex&embly fie fibrous!rhattits of 220 td 8101, mA¢roddin
-acetone solution of cellulose, all of which can be spun .
average diameter, and of 0.1 microns or finer on average, and sufficiently water resistant to
prevent the structure from collapsing immediately after or when the SAP absorbs water and
so swells, and besides, has such properties as do not hinder the permeability of water and
25 the swelling of the SAP. What is specially noteworthy here is that the HFFM has an
extremely strong hydratable property of binding with water. By virtue of the strong
hydratable property, the HFFM hydrates when dispersed in a medium containing water to
show a high viscosity which serves to maintain a stable dispersion condition.
A characteristic of the hydrating property of microfibril is a high amount of retained

30 water. For example, the desired hydrating prbperty of microfibril after their dispersion is
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into fibers, is refined to obtain mcrofibril-type material, which material

can al so be used for the present invention. The details of the
HFFM ar e descri bed i n Japanese Patent Exam ned Publ i cati on Nos.
SHO 48- 6641 and SHO 50- 38720. 25 Such HFFMis commercial ly

avai l abl e under trademar ks " CELLCREAM' (made by Asahl Chem cal

| ndustry Co. LLI SH' (made by. Dal ceI UStI’I

Ltd.), and §5ﬂt¥18+&=ﬂat2 06 Gfor 10 minutes ag,gelc OB@ ﬁ?‘b‘mb&rw
pref erabl e f a8 he technl cal details of

the S-MFC are esc %%ﬁ:ﬁr’\"aap gese ten% Publ i cation No. HEl 30

8-284090, and oAmntoant dGvater rdtamanhémlég)ﬁal’mnmltﬂndimhnm (mluﬂ}/ﬁoreﬁbrdm(g)lo HEI
5-80484.

How to use t heI“ whig-specification of the-present frvantion. the trip HREM'ds ufeé!ft&“?e@ﬂ gFBerglgy
the 5MC') dratabfe @B&Bhsahﬁﬁﬁak in ﬂﬁtﬁh’n dPehieNsfibdifldn MEﬁe\@ase‘sh tHeSHFFM

concentrate gp})lgrom mat el y 30 percent of ““soli.d content’ _
avail abl e orofﬂk(bmmmhm:' larger msa&emg@ﬂnamommbeatsedl aveGnaybe aunmnemfab-caned

pr ocedur e of di | UtdSzﬂgH%‘?’g/[ref' ning such MFC i s required, which requires an
addi ti onal and the concentrating needs an additional cost.

For the pr esentmemm cbe bhi@inbd 6y \Wiie®Ebrillating cellulose 64 e¢llul@eqiriadved For
content is 10 percent or lower is preferable. However, if the MFCis

diluted to 3xp@p19eme BFFMbieobtained by sinding randnsuffigiently, beasing weed mulin, Thend
he el ]
LoraRe ot t L s calied micrpbHRIEL bR SR, YRl & TuRfer NG, 55 called -

in a dilut edsmm&oﬁbﬁm@dmﬂumgsmc)r' is -recomrended that an Organi c
10 sol vent/water_systemin which an organic_solvent {o be_ used_ in a

di sper si on medfi the HERY can be obtained by gringing @ﬁéﬁff!i)l%ﬂﬂﬁp\%“ﬂﬁaﬁ'&lyw fberpf n
m crofibrillati . Pas r d
of ‘the MrC bRl HTRE (iRs dath Pas POREBec ImChTRA’ By0H saple fber, Renti
pr esent cuprammoniuri eftongiarn, and solvent spun Lyocellh'hynntﬁbense the BCis also
descgli bed in detail bel ow. BC is obtained a net abo) i z

pr og}éct of mi cr SVkFREVEN '}Begéﬁm Sioh Bhottf?e&?fé‘f‘ﬁia’ﬂ ‘BF‘aE?}quvg’c“Frﬂﬁrgé‘ﬂ’dm i
harvesting, def&raf QBGRMUcIPSAcRRE sBétlad WéetBQa{cEBi ﬂm;uhﬁxs%axwﬁéd hﬁm@!lshheaemt

In order to obtain as uni form concentrations and forns as
possi ble, a nugidnhtongainingan appropiiale cabonsmmetesd. as to generate crudetFiERM: wihich is in

ac ot g S0 S5 okl o EHEENE, St SRR AIEhciRle SRR e i

coagul at ed conglisb] s called b materialtvéhivh BObEHined byl ddagﬁl@urig-lfdaer Askcaa ferce and
|tsszgl§pa0|ty of blndlngth AP wi || al so be nproved. For the

pre i nveaeppesrAmmeninmfsglusion f seliuless an @EneoXxide selition Of e¢llulesg, an aqueous
solution of cellulose xanthate, or an acetone solution of cellulose, all of which can be spun

into fibers, is refined to obtain microfibril-type material, which material can alsd be used for
the present inventio}l. The details of the HFFM are described in Japanese Patent Examined
] Publication Nos. SHO 48-6641 and SHO 50-35720.
25 Such HFFM is commercially available under trademarks "CELLCREAM" (made by
Asahi Chemical Industry Co..Ltd.), "CELLISH" (made by. Daicel Chemical Industries,
Ltd.), and so forth. | |
MFC, S-MFC, and BC are particularly preferable for the present invention. The
technical details of the S-MFC are described in Japanese Patent Publication No. HEI
30 8-284090, and of the BC in Japanese Patent Examined Publication No. HEI 5-80484.

-12-



recomended. (3) Short-cut staple fiber conponent

The preferabl e denier of short-cut staple.fibers constituting a short-cut
staple fiber conponent is 10 or nore times as coarse as that of
the MFC. The average denier is preferably approxi mately 0.01
deni er or coarser and approximately 3.0 denier or finer. In
the present invention, the length of short-cut staple fibers constituting a
short - cut stapl e fiber component is an inportant elenent. The
short - cut st | e fibers e ,SAP

i de i ct | 0 s,,t
particles co ?‘5(5 By® ﬁﬂ; gﬁlf$§2§g\/@9ﬂ’tlﬁé“%ﬁﬁ’?‘?§% frF]"ﬂ
;; L ucture a@@;qﬂé;ﬂem\&cah%w THcMFCI\ﬂiMiach&auﬁte&t&w&eﬁa@W&n%ﬂ he
particl es. sphd gementais avaiiable warthg angrket Tol wsedsucheconcensfatedh MEC RN additiertal e

th ket
The. Sap whiPtgeciilre of dituting and BBROR SRR is FodhifFl Bich xS an adioneh e
parficle and the conceriiaBifn6éds dnf additioRalSAVst. IFor Wsepesent Wehusﬁltthé?l\m(t hokder s
which are relatively short can 5 adequat'el y be used. On the hand,

i f the SAPCcppceptaedsplid gonsents is dQeperenntor §0‘M®felé prefieeable. Flewever, if the MFG dspl e

Theee shor Cufifa 2sfiehy B towet e SR o ELA] B2athe 1 M and e seestion of o

short-cut the contents of thée MIFE ir mbeﬂfgim&\&alvbnmﬂatdt Ab@ire Systémivwill 136E nid@ywadn t he
SAP, they wll naot be effective. short-cut staple fibers,

t her ef or e, “A¥etieMFiairea 4il B@épﬁyﬁw Hﬁ%ﬁhli e yseds m isgeommended, thati AR QFEARIC 10-
i njgater .. I SRR

effectivel 5011‘1'%%%‘" ysﬁem %@éﬂ?&#&tﬂgﬁﬁﬁgwﬁﬁa%&% ouﬁ@g | ntu(s)ec} he

follow ng nﬂneﬂch:mjassmple water systenf{ in)mierdfibriliatiigratv thatesal pulp. Hence, a dispersion

or 157 P iuid giohe NEEE, ok sEdulied iy Bachnd 2 Yol e atio et e 4ok O Iy

as raw nat gfJedtionOr the like. O her - pulp state fibers are
obt ai ned by shear coagul ation, flush spinning, or spray spinning of
pol yrmer sol ut i dfow tto usaktbe BCi idialsoedescribet in dataéthulm.( M)B(flilbrubta,med as a

| PA . fibril, | | E
ST et 1 Paholized rochey of uiggomsratsmrbeissbiie’ & e atadds 0t CaliVating pad,

pul p or- t h@aivekngd ki @heédtAbAs arldthé €6inis Fthe BT AP Be diffefenPAR dréerUs Wbrail! P
state fiber 20 obtained fromstrai ned | ees of beet or coffee beans

can al so béas wsifgrm coneantrgtionst ansformis tﬁermsmble, a refining treatme@p is redcarEmbadadd

Sy MRS PR by B o A Y Sl

(ii)Short enikeryatdetibiatorfwillahske finer and more uniform MFFMIgh louégiﬂdté‘d édndion, spEh
as,payon, Pol ynosi ¢ nodi fied rayon, and Lyocell, short-cu
“ its viscosity will be much increased and its capacity of binding the SAP will also be

improved. For the present invention, therefore, the use of the BC which is refined is
recommended. |
(3) Short-cut staple fiber component _
The preferable denier of short-cut staple fibers constituting a short-cut staple fiber
5 component is 10 or more times as coarse as that of the MFC. The average denier is
preferably approximately 0.01 denier or coarser and approximately 3.0 denier or finer.
In the present invention, the length of short-cut staple fibers constituting a short-cut
staple fiber component is an important element.l'l‘he short-cut staple fibers which are to
divide in sections the SAP particles covered by the MFC and to cover the particles in a
) network structure need to have longer fiber length than the avérage diameter of the SAP

-13-



25 stapl e fibers and their fibrillated materials of 10 nmor'

shorter in fiber |ength nmade for maki ng : paper.
Short-cut staple fibers such as PET, PP, PVA and PAN, and short-cut staple
fibers of bi component fi bers such as | ow nelting point

pol yester/ PET, PP/ PE, and PE/ PET. 30 Short-cut fibers of very

e 1100 ot S ) S el e BEWTERP ol on e s
Particul arl prrgiiﬁﬁ 04hmftb 068 mngUch as PE/ PET, PE/ PP, and | ow nelting

poi nt pol'yester/ PET are preferable to aimat stabilizi n;g the SAP
by heat treat neThe SiPowhkchuisi iiads by dispersion polymeriationf kast eslagivelyhsmalb ppréiclent

inth ite fi hat .i to th by di ss0l ve L
hose. of sugmease 10 Sigh SAEL i Belrshobiet JHRIF ke AR 4 iRy stibr, can
appl§ed ar e;RbRfy Y Ssed. On the hand, if {He)SAP P pélldiized 6N fiske form is used, short-cuf)

supporting sheet functions as follows;: through binding the SAP partitles
cover ed and staple fibers which grrrelativaly lang shemld preferably bsgisedi ng sheet, the

strength and digensi,onal .s | ki e : . , 14 qui d
to be absorbed of}bﬁé?‘ﬁe‘%%g“ug%%t"?{?{gﬁ‘% ﬁ‘él&“i cgvaw# gg ég&ggﬁg? tﬁé]gh'(;d &H
di st ri but ed stapleditehesweAPobdisdolvd msth@sdme sfapppake SAP| theyheilldmnbe effeetivec The
fi bers, entangled fibers, or vacancies, which fﬂ”e | i kﬁl g fo

exi st on t hshdrtrgwiatanlfibermctherefore mesd to have aprpperty;thatithey will not swell op dissolye g
Thelg.upportiilp,g,a?peets whi ch can be used for the present invention are -
descri bed in detail here: In the present invention porous

sheet s such -as'THe ghdracek dtaplé fibens| whioh tambel effectivelynaied fasthe present irventiomerte
formed pul p mat, car%ed ﬂry, | ai d .non-woven fabric, spun |ace, spun bond,

mel t - bl own E5PHPRAFHR pYIngHYG :woven fabric made of opened tow of
acetate or I fbeR! yester fibers can be used. A supporting sheet is
preferably (@P(g %St?tﬁylbgl?ruct ure to hold and stabilize the SAP

particles in itsTypiealepulpAfibérsr are hwoordi| fulpevbiaingd blyedigesspo medlaimingh aeedle-aor
Gaude (as. 2omoadtieRved et dinitsain tERsd S SOHGR RofE 2 raeaaler e )
or |ess, an(imﬂ{ Sher ek ar8. Jbtﬂﬁé'dff)? shdar Qoag@létfon, flush spinning, or sprahospitiiag rof
such bul ky non-woven fabric, the Tollow.ng neans are taken: . <\\eéb
conpri si ng @otymdsisebtions tomake selidified fiberst pestate (A%8) Sbsl.sealyasaylpwifrile (BAND
fibril, polyethylene (PE) based synthetic fiber pulp, polypropylene (PP) based syr_xthetic
fiber pulp or the like are available. In addition, in case fine SAP is used, pulp state fiber
20 obtained from strained lees of beet or coffee beans can also be used as the short-cut fibers.
-PP and PE based synthetic fiber pulps are easy to therrhally melt, and as such preferably
. used to make more stable structure by thermal treatment.
iyShort cut synthetic fibers i |
« Of cellulosic fibers such as rayon, Polynosic modified.rayon, .and Lyocell, short-cut
25 staple fibers and theif fibrillated materials of 10 mm or shorter in fiber length made
for making
paper. . :
« Short-cut staple fibers such as PET, PP, PV{&, and PAN, a_nd short-cut staple fibers of
bicomponent fibers such as low melting point polyester/PET, PP/PE, and PE/PET.
30 * Short-cut fibers of very fine fibers obtained by blending of different polymers, or by

-14-



Wil e coarser denier fibers are high in resilience and conpression

resi stance, but a web of such coarser fibers is not high in
bondi ng strength, finer fibers give the opposite 25 t endency.
Therefore, it is preferable to conbine both types of fibers. Such

conmbi nation is : obt ai ned by bl ending coarser denier fibers and
finer denier fibers or laying a | ayer of coarser denier fibers
on top of a layer of finer denier fibers. To achieve an object of the

pr esent spinning is lan¥A1kE ifdBrs. @ two-l.ayer structure, particularly, a
non-woven fabric conprising a conbination of a layer of .
hydrophilic fi béﬂagmmrb'h bigompoaentt fibess puch g% BEPEENEERP, atnd daw fieling. goimter.

g 8 30 s PO BYBET e LSRG Bl of b fig . SREAYy el ol S ulifhing

<Non-woven fidstfects®if\tiy componends e'composite fibers that is kasyad dndmeny ﬂxssaoatmso,n g
fibers of different deniers, shrinkable fibers can be caonbin

By shri nki nghaseof sughfibersen whichiga agtib agwname@rwwem'emﬁaamwﬁﬁ@fmbl@
corrugat ed ?2 rgtSSH kdiace having furrows is made, which is a nethod of.
y K pporting

meki ng a bul sheet as is suitable for the present

i nvention. A supporting<shebifunctionp as 'f(bllugvss ﬂﬂeﬂglwimhng sher S AP paiitisles coedrediand
By fl ocking WO bric of -a snp urface or sing a relatively
t hi ck bonded rfxﬁ\gdéa Yoo SPRPAFHES & ey SRy %iru A @

sui tabl e fo&nbﬁﬁfsorgxﬁx‘;'til{esmﬁiﬂ%'&” Qrbed throu h e shppdi C% sheet is diffused and

The conposite a t of the present Bl nvent nprising t
abo¥@- descr idistributed, and the SAR)lpartmleempped sp rmqhn denttsf vaﬁbdxh,eemangled

foll ow ng structure in order |1y exhi bi S as
bre expoct odbT ShvaisBeRh BHchaRe ety fo,eXish Rusbe Sudhputing shost g0 that g srabity T
structure S@chieved. that when it is dry it can be folded, slitted and
stretched to extend, and forned to be 15 corrugated, and when it is

worn to absor mb@dypmwdtees which eancbisused for-theprosant inventionyare described in detail

s 1 09 Rl g b ARERAA b8 B8 B4 B ekt Btk a5 pepng
t he 1absor bi gRedtaiwer fdrmel Pulp iR, sh8&t dshRsd doﬂl%v&a\fﬁb nguﬁtlﬁééctsﬂﬁﬁ biadch -

may col | apse. 01 t he other hand, even if the SAP. particles are
stabl y i xednelrblopnaostuexen: fakde, andopon-woven fabrig madv:eo& epasd dew efhacetigepr |

t | t
hor ot S5 R0 Bl BE A0 ALRSine UK oRergbf S pfy gt o o
above- descr labeetabmue the SAP particles indERpA2s! As for checnilkiness dfite @ppﬁthgrshéety\ay

(5) Conbinations of the four corrpfc;nents Next, various -
conbi nat i onépﬁﬁfe‘!tlﬂ?“F@Ulas mo# dhickress measured Asig arthickness gavgg (as

in gotarl bekQiibedPuer) and awgh&%mma YR of 1435 Ul pRcFeBRA0.1 P 1 26ds: CUt

‘staple fibers
To obtain such bulky non-woven fabric, the following means are taken:

<Web comprising a combination of finer denier fibers and coarser denier fibers>
While coarser denier fibers are high in resilience and compression resistance, but a web '
of such coarser fibers is not high in bonding strength,' finer fibers give the opposite
25 tendency. Therefore, it is preferable to combine both types of fibers. Such combination is
- obtained by blending coarser denier fibers and finer denier fibers or laying a layer of coarser
denier fibers on top of a iayer of finer denier fibers. To achieve an object of the present
invention, a two-layer structure, particularly, a non-woven fabric comprising a combination
of a layer of hydrophilic fibers which are relatively high in density and of finer denier and a

30 layer of hydrophobic fibers which are relatively low in density and of coarser denier, is
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\Whet her a supporting sheet is hydrophilic or hydrophobic deternines
desirabl e properties of short-cut staple fibers to be used in
conbi nation with the supporting sheet. That is to say, in case
t he supporting sheet is of hydrophobic fibers such as PP and PET,
.short-cut staple fibers to be conbined wth the supporting sheet are

preferably ceI]LuI ?si c 30 fibers such as wood pulp and fibrillated
Lyocel | . By RigfP!%&uch fibers, the absorbency and :

- 16- <Non-woven fabric eivbnHullgh&s>W | | be nmuch inproved. On the other
hand, in case hydrophili cgfi bers such as rayon are used, they. -

shoul d be conbimadditipn 1o embiing fiberscofgifferentaienisns shrinkablerfiparsgan be combined.

Cbeorboncy dbk hinint" VR ek el b kRO LAS BB S i
(b) Gonbi natsupfacehavinPRAFOWI N MRS whidhdis handthabbf alking avllty supposingshéet as

fibers - .. To obtain a good wet stability of an absorbent sheet, -
heat setti nds SuigableHion thei pspset inyention. supporting sheet of a specified

structure w - i Rets, ;i erabl e, which '
makes it posﬁﬁggéﬁogﬁ%%g?%gﬁg&%?m. : For exanpl e,

if a carded web By flookingnd aonjwoven sabific of) ao§mdoth sdffacec or raiying 4 rdlstivebnthick
10 carded web of 15 g/ nmerr] consisting of 6 denjer PtET fiber, are
wat er-j et erfioinyPesn fabrig feghagically, a bulky suppog@ing,shegrsuptable forine PrSERIINYERNKCAg
a stpoongly hydiehiudel ¢ bottom |l ayer and a bulky top layer is

obtai ned. On the other hand, by dispersing a short-cutstaple fiber (a

bi conponent f i TWhe cofmposite absorbent sRESE/of ahe present inyeqtimnrvompuisingsthe abovieideberited

t o heat | t f 1.2 deni d 2 i b . | h) in.t
NRC) AP o1 urfoPE SO SheaR SorgRrL IRy The Tt sHuctcinyder, EEi sahibid 61 5
co-di'spers eq’uﬁét?(l{r{slés Qﬂ!t&p&%'d 6ah dRYAenfdhebth the sHEet hédds to HER a fabl@sthitnlre ¥6"

is obtained. Next, ] by drying and then heat setting this solid
| ayer; a netthetr when ituistdnyeitwarbe folkedoshitedeand stretched to euenpbrand nfprmed ¢o band

easyyst 0 heat el ol vester ... of the short-cut staple fiber, conponent. are
Chonta P, Do oenieBl an SEh i & worlf w afierh POy BhRfie, it pds IS TRYY BB,
cont ai ned -i mabsorbing and diffubing @ApsHiied sand?4lter it is used, nb/SAP phrtidles vhéuld iekliate
this, when liquid s absorbed, the liquid is rapidly supplied fromthe

hydr ophi | i ¢ FE9F8@ff-ng sheet |ayer to the SAP particles to start swelling,

and even after gyes i ¢ 'éll)s_orﬁ'qi%gjat%iﬁgi?hy ﬁ?ﬁ%&?@"“‘a ot ﬁﬁg s‘M:f? Istri@hR! W igf? gﬁ"yky ]

of f the supporting s br ormng t
| ayer of t hecollapsen@nethe béier hand)feven ifishe ISAFeparticlés are istably fixed, ifwhe sheet takes a

](c: iobe.r S_a;ir gn %pnet tgeabgcr)]r ratn_dcs%ell? titawpillem;tib%%rmstalig ifcgratgcla %retsgntsilr{\?gnu%lrjx.l ﬁ%ncl:e?ya%r
i important requirement of the present invention is how best the above-described four

components are combined in a rational way. (5) Combinations of the four components
4. Next, various combinations of the four components and their advantages are described

in detail below: _ _ |
25 (a) Combination of supporting sheet and short-cut staple fibers

Whether a supporting sheet is hydrophilic or hydrophobic determines desirable
properties of short-cut staple fibers to be used in combination with tﬁe supporting sheet.
That is to say, in case the supporting sheet is of hydrophobic fibers such as PP and PET,
short-cut staple fibers to be combined with the supporting sheet are preferably cellulosic

30 ~ fibers such as wood pulp and fibrillated Lyocell. By using such fibers, the absorbency and
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25 . bel ow Bul ky fi ber conponent of a supporting

Short-cut staple fiber conponent sheet of a two |ayer
structure to be added as slurry Coar ser deni er PE/ PET
PE synthetic pulp, finer denier PE PET Coar ser deni er

PE/ PET PE synthetic pulp, finer denier PE PET 30

Coar ser denier PET Fi ner deni er PET/easy-to-nelt polyester
Coar ser deni er Rayon Easi | y-sol ubl e-i n-hot -wat er PVA fibers’
-17- diffusion will be much (ifprddledn On"the rattidrhatdl, M-Ease Mgrdfophilic- fibers Sictphe

Slurry of TREOMAES aed ey slould b comblaed WithPE sRbeic Pulg: Op Shert B FEGUT.
and, the SA&CB?I[Jéﬁl&llt ?ﬁ;&?ﬁgﬁ?ﬂ@ﬂl aiddifa éﬁ’@fe Rballihod between the absorbency and

t hr ee- conponen urry ree conponént slurry I's spreaded onto
supporti ng diffision and the retention of farte t hr ee- conponent slurry, if the ratio of

shorg -cut staple f.ibgers to the MEC in guanti i : .. too high, the |
MFC Wi | | be@s@ﬂ"‘ﬂﬂ?‘?“tﬁ%%“&%bﬁ‘ﬁ&qaﬁ@eé%&sj’-"E‘rﬁ“t §‘?_Elﬁ!fg?°ﬁ bers and '
decrease he begiin &ddol] wetcetatitity ! diunWBortRCsHeRE HEAARIs! ¥ cthbinborSbFA T Y
becones | ower. On-the other hand, It the quantity of short-cut
st apl e fi besuppostingsheetref h spedified stouature with shortccutOstaple fibefsuis qureforabla, {whiclot
be obtai ned. The ratibi of .the MEC éP%?and short-cut staple fibers (Q .
ranges bet wBERCF BPSSIDIg 0 alyain agyfng TRy, v b/ Q = 1/3-3/1.

I'n the present pop¢Rathpleif ASard&P Weblstdls g/ns’f&nﬁ of 13edédiéraay6r fibenamd &
the SAP, the HFEFM and a shorU-cut staple fiber conponent as
reqlff red, aeasdet] wppfdd g/m” eongisting pf beienier PET fiber are waiérdnt erangleg, shearasiveln

The HEFM ot SO et Fribdiee boving astonely pghobadiR P er 20 46y RrfRdld

a stabl e sl gbtainell] Bf td Sther lsand] by idispeshing isﬁ(ﬁt-ém/gleaﬁbert(@ bicohfpohertfiber of
appropriate . dispersion nedium If the SAP is slurry-1ike already
from t he beBEAApwgnelting peinyypelyester which is easy tgheatanelt, of J-2 idanienard2 mm fiber
system such - di ' P | Z34:d f | 1:G. :ach o :
pol yneri zat }eogth?élgg? 1'on T gﬂgusgbﬁ‘a&a cé—?fg o#géi()glne m%t(g)?alggg/ds’?aélmgpmmng this
crod%- | i nki og-dispeded slefrsionto &6 PET layer(of theteodagemeb, atolid laped iy obmlneds Next,
reactiaon is_finished and then adding tg.the slurry a water i

g to,
di spersi on PY 4livigg And then heatnsediinga this, solich {3y e petosk siructyre Whepsi RETuaf | the
the liquid | : i ; I arTHal | '
wol 1 en SAP TRE IR ep A0 ety fofeat Mef pBfjeftor b e knbRELE I BBl are
st abl e di spthesmallysfused is forined, iir whishineawaskl sthuctire thet AP particlds ama donthimed in
HFFM and as, regui red, the short-cut staple fiber conponent, it is
preferabl e @sﬁf?ﬁﬁ?sse 25 themin a mixture nediumof water and an
or g20i ¢’ sol venfn. a structure like this, wher 1@&1& is¥3oRRA! tHe!IRRid ishapitfyddppBdd from the
required, the short-cut staple fiber conponent are dispersed in
a di sper si ohydrephilimsuppastingisbeat dapirsoi thg SHP particley smistartsovelling, eveatafter a

sufficiently swollen, the SAP will hardly come off the supporting sheet. The kinds of fibers

forming the bulky layer of the non-woven fabric of a two layer-stnicture and the
combinations with the short-cut staple fibers suitable to such bulky layer fibers are shown
25 below: | |

Bulky fiber component of a supporting Short-cut staple fiber component

sheet of a two layer structure to be added as slurry

Coarser denier PE/PET PE synthetic pulp, finer denier PE/PET

Coarser denier PE/PET _ PE synthetic pulp, finer denier PE/PET
30 Coarser denier PET . Finer denier PET/easy-to-melt polyester

Coarser denier Rayon Easily-solublc—in-hot—water.PVA fibers
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di spersion liquid where the HFFM and the SAP particles are uniformy and
stably di spersed Is obtained owing to the viscosity generated by .
t he conbi nation of the HFFM and t he 30 di spersi on medi um

As organic solvents used for the present invention, alcohols such as

met hanol , et hanol , ' '

- 18- and i sopropyl al cohol, polyval ent alcohols such as

et hyl ene gl ycol, diethylene glycol, propyl ene glycol, |ow

nol ecul ar wecpBlending ¥&tidof MRE agt ¥hert-cutstaplefiteger i n, and .
representative water soluble orggni c. sol ve-nt$ such as acetone, methyl  ethyl

ket one, di oxane In general, short-cyp staplefibery are addedioge sy of; the MiiCeto provids ag

| ow boiling i . Faal Uhe "SNP : 6l st :

expl osi on pr%@f%&%&%@ﬂ@%@ﬁ é@g@geaﬂg’f t':htehei r$ﬁfu§esvagf]§§%di @;‘hgrng; pmldé'a

f | amgabi | i t ythre©rotripenatt slarryh Thel threet domponestishiirgyr io spieaded opto/xsiipparting sheet. In
pref erabl e becguse of ...tTheir safety to the enviro t, and .to.the -
Skin of a weli BFCSeRIBQIRREy-oif e 2R of Shopbwstple Hoers 10 the MEF: in GUARRINGS .
To any of t ;0! rMpE, i I SEdV hgsead y-
be added i nhgégltﬂ%??tti“?y t ﬁuﬁggego?ﬂ?nt?%?fe%re ,WI&%HF(II %P?g‘é’??}’gﬁ'ﬁb@o gﬂdm
As a di sper sdeoreasectlic bonding dfficiencyiofithei SAB, anshtie stabilitywfcthe stuney beepies iowerSAP

particles, d,as require t he shopt.-cut staple fiber co nepnt. are

i o iy GAE Sutes Hand, e abndiy BF eft s Sable hap oGO dectbiedd fgpworls,
a rglgativel yfuh&ithh WA hGdb bbtain®l, THE RS te! MBEC (P) and short-cif SiapleOfibers (Q)
pol yval ent al cohol s ar gvéartlcul arly preferable. Solvents of a group of

pol yval ent ranges between HQe+k5-5/hraad pefemblyd¥Qis ¥3-34hd do not ice even bel ow

Cusal L Con, anch 38 JhSOn it oo B Bl b A
t enper at ur e BEM, WRd at shortvdus s@pletfibenicompaasht as sequiretl] £ dispksed émal dispekdion

transfer by neans . . of .a punp and fornming of the conposite sheet.
Exanpl es of Pefiymalbedisparsion sredinm isdesaribgddelophy| ene gl ycol , propyl ene
y

LV ot ot T JRF RSP g A Sk, ol Sl e
~ pol yval ent adonipoaentsas|avstatils shorrytHikeadigperdio Liinid, it ésrintpoatany © select an appropriater y
T £ XGRS bl bl SR S b iy S g hE S} SABRE®
25 process, for instance, in a system such as a dispersion polymerization of acrylic acid where
polymerization reactibﬁ isrunina cyclohexane/water system, by cross-linking in dispersion
20 (if necessary) after polymerization reaction is finished and then adding to the slurry a water
dispersion liquid of the HFFM 6r a solvent/water dispersion liquid while the liquid is
stirred, a stable slurry containing partially swollen SAP and the HFFM can be obtained.
To obtain a stable dispersed slurry using dry SAP available on the market and the
HFFM, and as required, the short-cut staple fiber component, it is preferable to disperse
25 them in a mixture medium of water and an organic solvent.
If the SAP particles, the HFFM, and as required, the short-cut staple fiber component
are dispersed in a dispersion medium like this consisting of an organic solvent and water, a
dispersion liquid where the HFFM and the SAP particles are uniformly and stably dispersed
is obtained owing to the viscosity generated by; the combination of the HFFM and the
30 dispersion medium. '

As organic solvents used for the present invention, alcohols such as methanol, ethanol,
-18-



30 \ ' -19-
Table 1

Vi scosity (cp) Solvents 5

20[err] C 50[err]C Et hyl ene gl ycol
22.0 7.3 Propyl ene gl ycol 56.0
8.6 D et hyl ene gl ycol 30.0 11.5
10 Tri et hyl ene gl ycol 49.0 14.0

G ycerine and isopropyl 4lebh@l, polyvhlerld alcohols such as ethyleneAglp@dly dasthylére glycol,
process can be efficientl esi gned through incorporating this change

i n vi scosi t propyleae sgkyael yYQW] plap c weight Hpolyeibylene glysola@rd oglysemigy Andnt

o0 19 arar R Db hBRAHB SRR P BRSS!

coating a suRbdinRtiy] silenideme avaikibld) &t asiag 16w dpilihg polit alécoholwghh apparatus may -
W th_the substrate material due to their hardly penetratjng._the n?t_ rial . :
In stch casBeedadRiibggof an explosion Jrogk: canstaiction “becasgorf theik diigh volatlinn and; o

P01 SABHBP O ol ML g AN RIGIPR e o
The sl urry dieirsafegyito the eivdrommentl end ta the dkinroftaweearoand lotvi pdssibdity iof remaihinghe
SAP in 5 product. To any of these solvents, a water insoluble solvent such as cyclohexane may
be added in a quantity that does not interfere with dispersion. |
10 . As a dispersion medium used to- maintain a condition where the HFFM, the SAP
particles, and as required, the short-cut staple fiber component are uniformly dispersed,
without being coagulated and settling, for a relatively long period of time, solvents of a
group of polyvalent alcohols are particularly prefera’blé. Solvents of a group of polyvalent
alcohols are water soluble, and do not ioe even below 0C or lower as are mixed with water
15 showing a highly viscous condition, and thus can be stably stored for some time. As the
’ temperature goes up, the viscosity will decrease, which makes easier the transfer by means
of a pump and forming of the composite sheet. ' _
Examples of polyvalent alcohol solvents are ethylene glycbl, propylene glycol,
| diethylene glycol, triethylene glycbl,' low molecular weight polyethylene glycol, and |
20 glycerin. The viscosity of the polyvalent alcohol solvents will vary with the temperature
very much. For example, as shown in Table 1 below, the viscosity greatly changes for the

difference of 30°C between 20°C to0 50C.

25

30
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particles, the HFFM and as required, a short-cut staple fiber conponent
forms an absorbent |ayer as applied on the surface of a liquid
pervi ous supporting sheet. In general, ~ the slurry is applied
onto the whol e surface of the absorbent sheet uniformy and evenly,

but dependi ng upon the uses, can be applied in an appropriate pattern. 25
In the event that the absorbent layer is forned in a pattern, a liquid
pervi ous supporting sheet is a substrate supporting the
absorbent |ayer and concurrently, playsTube 10l e of

solid-liquid separating fromthe slurry in the manufacturing process. It’
I's, therefore, pr-ef-erabte—thatrthe—conponents—pf a supporting.
sheet have affinity to an absorbent |ayer and'Vma)ny&mﬁ :
time the supporting sheet i$ of Sel¥emsict urfg—travimgtTme openi ngs t hrough 30
whi.ch solid does not perneafe, but |iquid [doe20%erined& Fpr this purpose;
a non-woven S -20-

fabric made of natural fibef EUbingiglyRol | ber ad synft?l‘gt i c| fiber provides a

pref erabl e suppo
cellul ose fiber is used as

tng—sheet—Especiattyj—T1Tasg t he HFFM of
Prepydeneglycol 56.05gknt8-6cel | ul ose fi ber
whi ch has a bonding to hydr |

, . ake a
supporting sheet. 5 | Diethyland glgcqir esenB0iOnventliloh,

_ an absor bent

| ayer is form&d by applyinglihe above-descyibed _ slurry onto the
surfigce of a |iquid perviou$ TriegiyRinkigh@obhpet 49and| i t14.6 rpquired that as a
result of such application ¢f the slurry alplurality of highly absorbing
regi ons havi ng hi gher sorbing| ¢apaly | | tigxdpstfibuted in a
desired pattern need to be f(ﬁl*%céﬂl@ A representative neans of
form ng an absorbent layer as non-uniformy distributed is to 10 form
a distribution Ahafuféhdif FihReffidenty GRiPhed BROEEH inkboriting!thi change

di schar gi ng - qu%ﬁ%% or width oﬂty a {s%ﬂurr %l{s 'er?io'on Fi qui d ogr
to form t he inbesoositytsutceysfully dn the precess. However, g sirawbackeaf pplywplept alcohol

sl ur Is applied.. Means, f or | sat | dj '

| i qullrsé as di L‘ﬁ' S8 fhats becguses they sb?ﬁnab hs 'g¥ %‘één Bileh ey _é&ﬁﬁyag%npﬂ‘ey
whi ch di schangipcaukd Bndviedl Costing ihltomirgsabitetrate\dhest raatgridlbessuse thegtalomondit wichl
pul sate the quantity of discharge is used, a device of giving lell'Séltl%I&,
needs to be wiﬁlstlmsuémn material due to thejrardly penesrating thenmatgrialy In such case, adding
Brief descript] 1N . : . ' ' '
the el ati ornitg, SRRl Yo Einbine with this potyalele aloohdn FdiP Sor GRS,
the HFFM i n gphing/efd three-component system, PGétitanol) waierg magsbelefieaive. y di agram

showgg a pr oce%%e %flm%P togtlainnleg%ntmhee wlgl;Fcl;ésI:rrigéR in the above which consists of the SAP

~ particles, the HFFM, and as required, a short-cut staple fiber component forms an
absorbent layer as applied on the surface of a liquid pervious supporting sheet. In general,
thesslurry is épplied onto the whole surface of the absorbent sheet uniformly and evenly,
but depending upon the uses, can be applied in an appropriate pattern.

25 In the event that the absorbent layer is formed in a pattern, a liquid pervious supporting
sheet is a substrate supporting the absorbent layer and concurrently, plays the role of
solid-liquid separating from the slurry in the manufacturing process. It is, therefore,
preferable that the components of a supporting §h§et have affinity to an absorbent layer-and
that at the same time the supporting sheet is of a structure having fine openings through

30 which solid does not permeate, but liquid does permeate. For this purpose, a non-woven

-20-
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cel | ul,ose; Fig. 3 is a graph show ng the concentration of an
organi c solvent and the swelling rate of the SAP in a dispersion
medi um 25 : Fig. 4 is a graph shomnng the rel ationshi p between
the viscosity of ethylene glycol and _ of propyl ene glycol and
the tenperature frommnus 10[err]C to 100-140[err]C Fig. 5
Is a graph show ng the rel ationship between the viscosity of propyl ene

gl ycol and the tenperature in-an aqueous solution for the cases
of mxingr é'abr'msmaﬂe bf&an&ﬂﬂihﬂd dhemijcal fiber and synthetic fibei providéssa gpreferable

expl anatory d a ram Mgﬁgf,gﬁc ¢ %@W ort]%el\lll‘;:l(gseolJ t?eraigsu%e&) %Qta gondmg

conposi t es F?

-21- n%etg, cellulose fiber whichfa¥-a ﬂonﬂﬁxgatoslﬁﬂl'éééﬂ% pl@fé‘r%@fooﬁ{bnﬁﬁstﬁ haR!a
conposi te enpodyi ng the present 1nvention, 7(a) shows an -
absor bent csupmstingshent.particl es, “‘and Fi g 7(b) shows an absorbent

CompRS e I g prsens dnvensiy s eo otk ARl SRl bR e WP deribed

cons
i nvention; Elugry &itd)thé Surfacs GTIBGUiE péﬁfddsod%ﬁbofﬁhg\@héétdaﬂfd i is ¢ Sh& as a

sketch of a n1crophoto?raph her eof ; 1 g. 9 shows
another she&sult®f su¢haapplieation of | aplusality ob bighlyobserbing @gmbwng\ glghne '

b eS| Gkl e ki ey AR IR il Bhedocl 07 < FIC

Fig. 10 is a s&heiedeh@tvomgidsusdifoming &ﬁlabﬁﬂﬁéntvayeif\a@ﬁo@uﬁmﬂﬁﬂis&xbﬁtbﬁﬁk to
mat eri al enbodyi ng t he a;esent I nventi on;

11 1€ a | onderm @i diskibuden F‘bﬁall’a“ﬂ’ﬂe musaueaﬁpégmeamatmaxrihmdmm?z ng
t he di nal
sect i onal Viqge\r/n@* %?%Vitdtﬁ gg?? ld:gﬂ dlsP ersxop elﬁuéq o yi %‘5 é%gkb}geﬂygp%%{réeg% nt
I nventi on; solidiﬁedaftermeslurrflsgapplﬁail s a |l ongi tudi nal sectional view of a
conposite shee r| al errbod .ng the present i nvention; _
Fig. 14 is a p§4 me\élsmr%w Yavig as sfigrhaseed i fockse plpBgsrpump or a
enbodyi ng t h n i .

| ongi t udi nal sect |§ tflcl\l/ldtlas\?v aorgesatﬂgoll oésllv"t;lféh gﬁggﬁ‘?“m‘?gﬂ zﬁ Fﬁrﬁ% ‘%@F}Iﬁ?‘)@?} qot
pred®nt i nv gatsaenhe quannty of discharge isFisgd, ddevice afigiving pulsationmeeds mbieripstalled at
typical.ly sﬁl §xarrttl)l e of an absor bent sheet havi ng a

di stributio "g ¢ ~ Fig. 17 is an explanatory dravmng
typi cal I y show ng anot her exanpl e of an absorbent

Brief description of the drawmes -

Fig. 1is a graph showing the relationship between the concentration and the viscosity of -
20 ° the HFFM in a solvent; _
Fig. 2 is an explanatory diagram showing a process of obtaining the HFFM from
cellulose; _ o _
Fig. 3 is algraph showing the concentration of an organic solvent and the swelling rate
of the SAP in a dispersion medium;
25 Fig. 4 is a graph showing the relationship between the viscosity of ethylene glycol and
of propylene glycol and the temperature from minus 10°C to 100-140°C;
Fig. 5 is a graph showing the r.:lationship between the viscosity of propylene glycol and
the temperature in an aqueous solution for the cases of mixing ratios of 4/6, 6/4 and 8/2;
Fig. 6 is an explanatory diagram showing‘ a concept of forming various absorbent

30 composites from slurry dispersion liquids;
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25 . sheet having a distribution of-patterns; ' Fig. 18 is

an explanatory drawing typically show ng still other exanple of an

absor bent sheet having a distribution of patterns;

Figs. 19(A), (B) and (C) are longitudinal sectional views of different
forms of an absor bent tube enbodying the present invention; 30

FLg 20(A) 15 3531 £08iobh S ot & aBORBLR Bl BRE Sl 1) 2 B R8s

invention,. apgd {8 shd@sBn dsofbefit ESRpEsB lih Pasticlas) | P‘%.W‘Sb?@ﬁ@&@%ﬂtab&&@@nt
consisting of "‘the absor bent -sheet of Fig. (A;
Fig. 21(A) icomposeinflakel vi ew of an absorbent sheet which can. be used for

t he present i pveption d Fig. 216B) is Cross ctional. vi.ew
of an absor bent Fi&t% ShE¥ iass?x%?{gmg(f:ﬁ?thémgxgung of h aé’ﬁ%’%?‘b%‘ﬁ?{“%"%ﬁ%%mgf?&)‘!{‘% the
21( By, _present inventidn; Fig.28(a) Ss @ sehéihfticSeetional diew hAIVFH. 8(BY 2 skasR P ae

of an absorbent .tube of the present invention; o
Fig. 23-is amjsrephotogsaphghereof; exanpl e of . an absorbent product of the present

; i on: il ; . ‘ . ;
Vet on iy oy gt 8 AT SO U e
of anot her ajresenbiiventiond Fiy: 9(a)fis 4 Behepiatio totigitudivaineitivn M Fig. 9(b) is asketh@fa

in .the sane way as in Fig. 23; Fig. 26 is a
sectional vi®Bigrephomgsnh thereeki bent product of the present invention as shown:

in t he q"’?s)’ ' ' r1§?t§ ; : ] YA rial -
sectllié onal view o?&gﬁ gta%gl?rﬂ% dscgbr _en?m%lr %egggr%al of e‘?h%f %rdgglgr?% ze| %l\?/bgﬁtnlnaée# %s
shown in embodying thé presatdnwentiogs in Fig. 23; - Fig. 28 is

a sectional viey of an gbsarhent tupe, as swoll-en, used in the absorhent 20 -

product of the %ﬁgeéédf aialﬂﬂ%‘FHdF secuonpl XiRWiQl 3-FQnposie sheet material embodying theyg

I's a secti ongbsaht filemionst | || ot her absorbent of the present invention as.

shown in ] the same way as in Fig. 23 ' Fig. 30-is a

secti onal vi ew Big. d2ii$ la longiexdinab sectionalt view aftrecompnsise tsheat veawtriabembedxihg the

in 5 the.same way as in Fig. 23; 25 _ Fig. 31 is a cross

;ect]i onal vi B “B'FW'exarrpl e of the absorbent tube of the present

I nvention; Fig. 13 is a longitudinal sectional view of a composite sheet material embodying the
present invention;

Fig. 14 is a partial perspective view ofa composite sheet material embodying the present
invention; | _ |
20 Fig. 15 is a longitudinal sectional view of a composite sheet material embodying the
i present invention; '
Fig. 16 is an explanatory drawing typically showing an example of an absorbent sheet
having a distribution of patterns; -
Fig. 17 is an explanatory drawing typically showing another example of an absorbent
25 sheet having a distribution of patterns';
Fig. 18 is an explanatory drawing typically showing still other example of an absorbent
sheet having a distribution of patterns;
Figs. 19(A), (B) and (C) are longitudiﬁal sectional yiews of different forms of an
absorbent tube embodying the present invention; ‘

30 Fig. 20(A) is a sectional view of an absorbent sheet which can be used for the present

-22-



Fig. 32 is a cross sectional view of other exanple of the absorbent tube of

t he present I nvention; Fig. 33 is-a cross
sectional view of other exanple of the absorbent tube of the present 30

I nvention; . -23-
Fig. 34 is a cross sectional view of other exanple of the absorbent tube of
t he present I nventi on; Fig. 35is a cross

sectional view of other exanple of the absorbent tube of the present

i nventi on; invention, and Fig.F2@(B) ¥6a icfose seativhaloview of iag\vabsbrbantstube oonisistipg ofakd
whi ch can be used to constifute the S absor bent tube of the

pr esent invé‘PFPF‘EFr‘P,tSheetoPEl w(A? Fig. 37 is a sectional view show the

condi ti on wherg,t ki 5}50;,]' g1 : ' :

supporting shelgig' gﬁﬁéﬁg.agg ; ﬁéw%fean%&ﬁb@rﬂisg_&i%ht?%c%n?? gsgér@lr?g é%’ rbfi
sectional virventién,andFHig.o21(B)is pcosissectivnalstiewfan dbgorbentnybe corisisting of the
absog bent tube havi neg tg(t;:ﬁ s& ture of Fg. 37, . . Fig. 39 is a
part?al per &porbeny ghegt of Figy %’orous l'iquid i"mpervious sheet constituting

the ; FigDP1s0e8bsOdectibifal i 6 notHaY EXinp} of an absorbent tube of fhedpreskt | S
a plan view show ng a part of the surface of the absorbent sheet of the :
present invention; Fig. 41 is a longitudinal sectional view of the

hovi g pr i a5 i Vv B an e 3 dsedfnlofy6f BB IGIAR,
invention;  Fig 24 is afragmeftiafy sefflorab vidwithkeh albifsebfiorflind ALA Bf Figh@syvi ous.

sheet material used for 'the absorbent sheet . of the present

i nvédtion; Fig. 25 is a sectiong]] vijew2of another pbsorbent @rpduict of the presens davintipn as
where in thelErecesses of .the liquid 20 -  ‘inpervious sheet of Fig. 43
absorbent mBYEYTH is filled; ' Fig. 45 is a fragnentary

pl an view seuaie vy @rin #s@3pent sheet of the present . I

‘i nvention; . . Fig. 46 is a fragmentary |ongitudinal sectional

view of Fig. 4Hg.26is asectional view of mther absorbent & ﬁb?fe‘g? Bregeny)inyention as Showh ng
still othergabsorbent sheet “of the present 25 - I nvention; -

Fig. 48 is a block diagram show ng an exanple of a process of adding a
shod§- cut stmysame way as in Fig. 23t ber conponent to the HFFM in the priesent
i nventi.on; [

Fig., 49 bl ock di haowj | f
a process of agiﬂ- ra ia asq%ﬁiqnl_agﬁ'{ews?ga%ill:otheroai)sogggtggr%gl]mst O%VH)CH greggntel)é\?en iOg a(s)

shown in

the same way as in Fig. 23; _ , ]
Fig. 28 is a sectional view of an absorbent tube, as swollen, used in the absorbent -
20 product of the present invention as shown in Fig. 24;
Fig. 29 is a sectional view of still other absorbent of the present invention as shown in
the same way as in Fig. 23; | -
Fig. 30 is a sectional view of still othier absorbent of the present invention as shown in
the same way as in Fig. 23; |
25 Fig. 31 is a cross sectional view of other example of the absorbent tube of thé present
invention;
Fig. 32 is a cross sectional view of other example of the absorbent tube of the present
invention; |
Fig. 33 is a cross sectional view of other ekémplc of the absorbent tube of the present

30 invention;
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fi ber conponent to the HFFMin the present invention; 30 Fig. 50
Is a bl ock diagram showi ng an exarrpl e of a process of addi ng a short-cut
stapl e - 24-

fi ber conponent to the HFFMin the pr esent inventi on; Fig. 51
I's a bl ock diagram show ng an exanpl e of a process of adding a short-cut
stapl e i ber co t.to HFFM i n resent inveption;

Fig. 52 is a fl?‘ggt’f‘illr"t 3 £1ps§ arrgfgpﬁﬁdt%f’ ’E?’S’H&le("it'@ﬁ/a oBRGH GubsrPE, éB%BWB%’Ht
sheet of thgvem present invention while it is in dry condition;

Fig. 53 is ?ragrrent ary longitudinal sectional view show ng .the absor bent
sheet shown Flg 35 is a crass Beagiondl ¥iewn of ethet examplaofiabe absonbiertitahe, of the present -
Fig. 54 is ragment ary | ongitudi,nal sectional view show ng ot her

absor bent sﬂ’é{ ‘gf t he present invention while it is'indry
cond§tion; 10 Eig 36 lsasecnonaflvew 86a s8ppdrifg2fhed ﬁmcﬁwbe%se@t&mhﬁe% an .
absorbent sheet "of the present "~ invention; - Fi-g. 56 =
i s a fragneabsarbenttubeofjthe psescad ipvemtionsi ew of - the absorbent sheet of, Fig. 55;

Fig. 57 is a fl.ow,chart show n Kin
suppor ting she‘l; 'gxsasec O"Afav’gﬁaﬁméﬁ%ﬂgtt ‘%Fgesglﬁ?’% Bae‘ﬂ‘rfi]a %fg‘eda"d
Fig. 58 is Béld®yhhesipporingdhéstonBigs 3P ng t he sectional view of the
supporting sheet made by the process of Fi

[
Fig. 59 is a fHiggieiftalagmantary sectional yiey ewrsmmt@rﬁgwmt@m by using an
supggrting m%e tglbeha\gggﬂteiﬂ"ul:tﬁm(ﬁ’ﬁg'ﬁr 60 is a fragnentary enl ar ged
sectional view 0O ’ Fig. 61 is a schematic :

| ongi t udi nal ﬁgt?.%isal pavtiad perspective aiepmfdmoﬁmﬁquﬂimwmuﬁheet constitaginpdei t e |
sheet material according to.the present invention; - Fig. 62
is a scherra?li’@ﬂ?eﬂﬁﬁffthﬁﬂﬁﬁ%ﬂt‘%‘@BP?%nal vi ew showi ng a nodi fied exanpl e of

t he ¥ efQ@% Q?y}éﬁ,v‘?éw dlvmg Ypant of the surface. of the @s&bcﬁfsh%ét dt ﬂ?ecﬁ@&@a Ic

| ongi t udi nal tional view show ng anot er coatlng apparatus to
be used in ttﬁga@hwaabugmxlﬁmhmc’tmnﬂwlﬁwﬁﬂtheﬂﬁorbcntsheetofFlgug] 64 is a plan

f | dsed. tus of Fi .
o5 18%% O ss HECH Braachires SptranhRRbie? igcdh of iineote plscsbeat shectof e

d| sper si on presentmventmd [ qU| d by the appar at us shovvn in Fig. 63 and Fig. 64;
Fig. 66 is a %ers ective view schematical ly showi ng an exanple of an

appar atus for 3 is a plan vigwiof @ liguichimpervieust she¢taraterial usadcfop thesabserbent sheet

I nventi on; Pth 67 shows an exarrpl e of a nozzle for discharging

a slurry di §pe?gfe(§ﬁmllf“fﬁ?hg"’to be

Fig. 44 is a plan view showing the condition wherc in the recesses of the liquid
20 impervious sheet of Fig. 43 absorbent material is filled;
i . Fig. 45 is a fragmentary plan view showing other abs_brbcnt sheet of the present
invention; '
-#Fig. 46is a fragmentary longltudmal sectional view of Fig. 45;
Fig. 47 is a fragmentary plan v1ew showing still other absorbent sheet of the present
25 ~ invention; _ _
Fig. 48 is a block diagram showing an example of a process of adding a short-cut staple
fiber component to the HFFM in the present invention; _
Fig. 49 is a block diagram showing an example of a process of adding a short-cut staple
fiber component to the HFFM in the present inver;tion; .
30 Fig. 50 is a block diagram showing an' example of a process of adding a short-cut staple
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-25- . applied in the apparatus of Fig. 66: (A is a

side view thereof and (B) is a bottomview t her eof ;

Fig. 68 shows anot her exanple of a nozzle for discharging a slurry

di spersion liquid to, be applied in the apparatus of Fig: 66:
(A) is a side view thereof and (B) is a bottomview 5 _ t her eof ;

Fig. 69 is a perspective view show ng an exanple of a nozzle for _
di scharging a slurry di spersion liquid to be used for meking an
absorbent  siiRetomporeftothe FRFM ik Prdseht invention; Fig. 70 is a

perspective view show ng an exanpl e of a nozzle for discharging a slurr
di spersi on | iBigi 1 isa bleck dingrany showing ag exsmplp o6 atpspress pbadding a shut 'Sﬁ'ééﬁiiﬂ

hc I
VSO0 s comparepsp o B e rbRERAGRBH, 2% S0 10, exGrvl

used for maki Fig. B2 igakeddimenitary Nelitulinal eetigiab 90 shiowing ah @bsorbent sheet of the
Fig. 72 is an exp Ianator ravm ng show ng an exanple of the condl_t_l on where

a ndzzl e pxesentmventmyrw igisdn dryeenditi® vi ous supporting sheet;

\I/:\,Lg-reg |1§ anF%xg%OZZFrgéCOMYP @%\% gﬁg%{}gés Sugﬁilg?l%ﬁrﬁchﬁslfe%g{&vhpn

Fig. 74 is mmg,tﬂ%mhﬂezuidmmeilcamiﬁm showi ng an apparatus for mekingan
absor bent nt jnvention

t of t
is a schemati Eigl iR gagm?@wc ¥odi av?gﬁﬁféwnslp\aawmwzopthﬁm%b% shekt of °
absor bent Tmm gﬁg&?{whgg i dty ﬁ(mxoﬁ .nvention; 20 - Fig. 76

s a schematlgref agrams OW ng ot er apparatus for making an_absor-bent .
shd® of the pigehs is mvplaniview showing an example ofFam abforbérg shecteahthenptesent -
drawi ng shaw ng a net hod of neasuring a stiffness and

f1exibilityT{5APm Fig. 78 is a fragnentary sectional view
taken along spgt Seika{frﬁfm&tmy/énﬁﬁgeﬁ'sgcuoﬂl viéw of the absorbentéﬂe@tofﬁg'% ;2 chart -
drawi ng showing a criterion 0f the bonding stability of the SAP,

Fig. 80 is a Kigah7is aeﬂowwbmt showingamexsinpls cflaguodsss of shkisg asuppertiag shest to
I ncor por ati to .a sanple piece in an exanple of the present
I nventi on; edmog,l shows ot her exanple of a conposite
absksr bent of tHig. 58 msméxplmryldamm@%omgame sectional v1ewp6ﬁ!he\éhﬂ%rhh§ SR&dk
and (b). is a sectional view thereof; 30 Fig. 82 is an

expl anat or ymasledsl the peacess ofFis. $Hocess of maki ng still other formof a
-26-

t&%sed in the present ‘&Y

Fig. 59 is a fragmentary hatched plan view showing an example of a supporting sheet
suitable  Fig. 60 is a fragmentary enlarged sectional view of Fig. 59;
Fig. 61 is a schematic longitudinal sectional view of an apparatus for making a
20 composite sheet material according to the present invention;
| Fig. 62 is a schematic longitudinal secuonal v1ew showmg a modified example of the
apparatus of Fig. 61; ' '
Fig. 63 is a schematic longitudinal sectionél view showing another coating apparatus to
be used in the apparatus shown in Fig. 61;
25 Fig. 64 is a plan view of a grooved roll used in the apparatus of Fig. 63
Fig. 65 is a cross sectional view of a supporting sheet wh1ch is coatcd thh a dispersion
liquid by the apparatus shown in Fig. 63 and Fig. 64;
Fig. 66 is a perspective view schcmaﬁcally' showing an example of an apparatus for
making an absorbent sheet of the present inventio;u

30 " Fig. 67 shows an example of a nozzle for discharging a slurry dispersion liquid to be
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conposi te absorbent of the present invention; - Fig. 83 shows
an incontinent pad for a woman in which a conposite absorbent of the
present invention is applied: (a) is a plan view thereof,(b) is a sectional
vi ew of the - conposite absorbent, (c) is a perspective view
show ng the condi ti on where the conposite 5 absorbent of (a) is

f ol ded, si de view of fi shed I nconti nept pad f a nman; .
Fig. 84 |s apﬁsﬁsl dbg rRR2rAMIS ?}%Vé&é i 5105 Viey thereafand: B0 2 BT ikw i n
an exanpl €  thereof: of the present invention; Fig. 85 is a
cross sectional Vview of an absorbent tube constituted by the material of .

Fi g. Fig 868 shidvs another examplpiof a n@gzle foralischagginge shxmyrchsipevsxenwhqmdao .
absorbent tybe used i,n an exa pf t .present, . Lovention; .
Fro. 87 sholls e in o PaRAE T Tiey0s; DL SRE e themeaf and SPYLF BORHR i
areasof a thereof: process with propyl ene gI ycol as an exanple: (A) is a
process flow thereof, (B) is a chart #w* - showing a fluctuattion of

t enper at ur-e i NFiga6 is\a @erspectivh aiew shawing aamampje ofa nozelecfor dischaging agurry

a fluctuati of . vi,sco ach.area he

2 b S ReRSIgRERED ot i B SR RS B W mrossms vsion,
enmbodi nent of Fig, 70 is a pe véhﬁ:wpﬁlﬁﬁﬁhgtahcdiambleaoﬁiﬂ ﬁzﬂre&bﬁaxs&hargrn\g aﬁurry
carried out in each step leading to_a coating header, -

Fig. 89 is étspessmndmwp#@smm@mm@somemhw%rtheam@ns myestionsf
heaypng and 20g, 71 554 géﬁi%,w%v Eﬁtﬁvmg%rex%gﬁ OoF fdzzRe. f%?ﬂ%gcﬁéxg{b%qéailxany

renoval of the Piquid g@é npression 1n

phase of a fdﬁupaisﬂ)nﬁﬂal&tbafemsed)fvrammmmbsmﬂem@thﬂ préset invention;
removi ng the |qU|_,pllcorrponent i n a_gaseous phas ot air. _drying and

fluctuations s an explangiogy, draviag 5‘]‘%&5/%%‘!“1’% eendisonwherg 2 nozzle
resi dual qu ﬁth&i’aﬁﬁu S\%R'yn&&%ggrﬁﬁg shee%; . Fig. 90 is an
g a proceSs o applylng a slu

expl anatory draw ng's rry-onto a 25
suppor ting she¥ig.i73 isanexplanateryediawing stpwing paothtt example oﬁﬂmrooadmpnamhbre a

Fig.,c91 is an x anat o n show rocess of applying a slurry
ont &a r@‘tﬁ?p’oﬁ‘i{i ‘ﬂgefg “Pl??q’r%g?‘eﬁgnds extending in parallel in -
contact with eagh 94 Reh schematic flow diagranf SROwRE dﬁeﬁﬁfai'd@ﬁs' foR Rikihd an RbEdBERed

Enbodi nents 30 The present invention will be described in
detai | wit hshestof thapeesens inveatiowiconpanyi ng
-27-

Fig. 75 is a schematic flow diagram showmg another apparatus for making an absorbent
sheet of the present invention; ,
20 Fig. 76 is a schematic flow diagram showing other apparatus for making an absorbent

i sheet of the present invention; ' '
Fig. 77 is an explanatory drawing showing a method of measuring a stiffness and
flexibility (mm);
Fig. 78 is a fragmentary sectional v1ew taken along section line A - A of Flg 77,

25 Fig. 79 is a chart drawing showing a cntenon of the bonding stability of the SAP'

Fig. 80 is a plan view showing a composite absorbent sheet prepared for mcorporating '
into a sample piece in an example of the present invention;

Fig. 81 shows other example of a composite absorbent of the present invention: (a) isa
plan view thereof and (b) is a sectional view thercof

30 Fig. 82 is an explanatory drawing showing a process of making still other form of a
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dr awi ngs. Fig. 1 is an exanple show ng the concentration and
viscosity of super mcrofibrillated : cellulose in the form of
mcrofibril (hereinafter sonetines referred to as the "S-M-C') in a

di spersion liquid. It will be understood fromFig. 1 that even at |ow
concentration a high 5 viscosity is still maintained. The dispersion
liquid of the HFFM exhi bits a structural viscosity, and a
fluidized orientation is exhibited and the viscosity is reduced when a
shear compositéolnsodadmsoﬁmppmmtmtmaomr as the shear force is reduced,

th t d..Th tjcl ded -
and di sper sed Hik EHINGSHb ioPtient B fardr oman IRichiacdiapsys absorbent of te”

sheared dis (iHve%héﬂ Gs A(E‘) l?@rat ﬁh%ﬁe@rtﬁezé& ﬁstﬁ ohdl ﬁeﬂeéf"ﬂ{ek
structure o and co sequently, SAP of a high
concentrati mmmsxte absmblbept,de) dn aspmxsaedve Tiew showing thc condihe:pmreoﬂxe icomposite

Vi echsity 1B Watébgf‘ﬁ@@h‘%ﬁeg ) R'a Sk o aiihod ik henREBRERr p IR, s
in a dispersi gig, rgadk dPeRpedtive vidwr Mhowing ndféiabf an absorbent tubé ubédi an example

concentration can be sta |y dispersed. In the process where the dispersion
medi um i s 16©f the presentdaneption; t he HFFM are in a plaster state to forma

net o K 54 Y ot an s b ML it

bonded wi t hggach other in the effect of hydrogen bons, hold secur el y.the
SAP articles, Fine fibers in the formof mcrofibril (the
') can bEigf6ds Aegosspeqrioaplovipwafjap absorpent tube used in an-exampleakthepreseat
der| vati ve. mEMarrpl e, by grinding and sufficiently beating wood pul p,
the 20 is obtained in a process as shown in Fig. 2. The HFFMis
sonet i mes ref eFige@7tshoas an example of sdttheg aMEﬁ‘osxty and a temperitlrieahoéablmafdalca'taed
cellulose) and if further fibrillated, as the. ' é
mi crof i bri | PERCeSY with propylene glygpl 3 ajs@gample: (A) is 2 procsss flow thegenty (Bhis e

gLO\r/rEelkljggcr |H§éﬁ #—éFI\/ d&ﬁ?w@gﬁe@? escr?gggpgl ?)PO&E& aﬁé(C) is a chart showing

Acclf di ng t aflo¢eationed eviscosityvieeachoarea oftherpidcass; t he above- descri bed hi ghly
absor bent . C osi e, the dispersion ehav r of the I n
di sper si on moﬁ‘ﬁ%%ﬁ‘@%@%ﬁl@#bﬁ@ are an expianatogy| ‘HE’Iﬁ Yingan £ O&ﬂ@m
after removheg thdgrephrdiibnlof T HRPRATIN ARy i 8578 bt th éich stefPladihd to a coating

ot her words, the ﬁmgh 'y absorbéent conpoSite of the present invention can be .

obt ai ned byheder; di sper sing the SAP particles and the HFFMin a
fjlzgf)er ston rreleu gm éd”' 1S an exﬁanrgt())(rty ({ramng s%owmg, with steam as a source of heating and
20 hydrating, the order of a process consisting of removal of the liquid component by

depompression in a liquid phase of a formed SAP sheet containing propylene glycol and
removing the liquid component in a gaseous bhase by hot air drying and fluctuations of
propylene glycol/water composition and of residual quantity of propylehe glycol;
Fig. 90 is an explanatory drawing showing a process of applying a slurry onto a
25 supporting sheet in many bands ext'ehding in parallel at intervals; and |
Fig. 91 is an explanatory drawing showing a process of applying a slurry onto a

supporting sheet in many bands extending in parallel in contact with each other.

Detailed Description of the Preferred Embodiments
30 The present invention will be described in detail with reference to the accompanying
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organi c solvent mscible with water and water where the HFFMis stably
hydr at ed and di spersed, by separating the SAP particles and the
HFFM from t he resul tant di spersion liquid, and by renmpving the
| i quid conponent, followed by drying . As a result of this

procedure, a typical pul pless highly absorbent conposite where the content
of the SAP is 5 90 percent or higher can be obtained.

To prepare éﬁﬂdﬂl@erm on liquid of the EFFM a di sper5| on |iquid where the

:g FLVI he conce ntFr‘ﬁ‘t f 6%12'8? rﬁ% él?)&ﬁ?h the 53“"(’*“55‘“{‘%3“’3‘{ (?a ﬁgﬁ‘mﬁf %ﬁﬁrﬁu@

appar at Us péciafssé Othe medoﬁmw@mmahemmmm weferred to as the "S«MFﬁiaon a
t he ot her hand, however, the vi scos ﬁ_ﬁck liiquid in E@easesh th
hi gher 10 dispersion digaid Havilbhe “ﬂ‘mi m 1& £ A 4 40 copratain g high

| gy d mmor ey, s&i &'ﬁ'"gtﬁl m%gn%ﬁécp "Phe disp pprsion liquid di’ailﬁrHFlFﬁkaﬁibﬁfl al Stfiiéftal

with a concen i'on ercent or wer, "preferably 5 1
percent, i svisGaity, ﬁh&ﬂmdrﬂsd lorignitation i exbtlmddlaod axemmmsondmm a shear
consi st i ng of an organic er.to.

di sper si on faree,isiagp H%VWFFMSH%R/FWE’ Ay 5?0836 € viscosity lsqesé%ﬁ‘ée lEursf’it‘l on

of the HFF ry}.}ﬁ?aﬂ, HdGFa MR Bf gitiivat bOthe HIFM, inRdow 15
of addi ng 21/&% m XT ng tefle SAP to the di sp;g)r‘lg&gﬁpﬁ uid, a maa?ls ofm,1
di spersing shmmﬁ/kﬁspersxon state, thep SAR particles preostabrl takien in-ageaswerknencte o€ ths on
liquid is g I | ed S
seildn th sﬁ%ﬁ@e@:{q 8RBy e SAP of et BngloBRRHRA Yy ot RN The |
network str .&Eﬁn% &mfeH%EMvitﬁ &y azdmam &the puhlp pathd likesbeeawse then the

r

i ncor por at ed he netwo structure so that a stable
di spersi on gisamwylxsdmaéd When the di spersion 20 medi umi s

renoved Iater %"ﬁ §ﬁlﬁlt sqfagfe
hydr ogen bond %@ qﬁ?ﬁ&ﬁ@‘%&w%giﬁ%@h# of e as a&rgesult
it is aSSUWE@hgh conoenuauonédiﬂies%aﬂlﬁﬂfspeﬂedtﬁnahe)mbessbﬂhﬂm the dxspasi‘onrmnddxmls
The m xture ratio of an organic solvent and water is estab |shgﬁl

enab¥i ng t heemoved, the HFFMyargeinidBlagier state oGP AREtYYETk SErchire af
Suppr essi ng 4s yaueh %ﬁ @&e agri.)vg{e%gagcr Il%g closehe FAY paticies, d’l\ﬂtﬂrth@HFFM is

SAP. organi ¢ solvents, representative
sol vent's ar dondeiowitioeathotiee in the effect of hydrogen beng hajshsectrelyi t!}e SAPipartiglesan t he

rel ati onshi p het n th conce trat ani nd
the water absdf V\ﬁgefﬁé‘i fgrm PE E“%Rbgﬁqh&%mg) Wcl?e oblaingd by '&#carg‘t]‘?f@m‘“g .
sol vent cellulose orﬂ*ﬁhﬁma %CPannﬂé"ng g%inamg%d s@fﬁélc%ﬂ?lb@ﬂﬁgav@dqﬁﬁﬁi the t
is shown in F| In case et or acetone_is used,
whe0t he coirﬁ'&'ﬂdnaobtmemn 2 process| aseahpwmsnfmgp%r'B@rHFW is somptimesgeferred to as
- 29- ' the "MFC"

(microfibrillated cellulose) and if further fibrillated, as the “S-MFC" (super microfibrillated

celiulose).

Next, a method of making a highly absorbent _composite composed of the
25 above-described HFFM and the SAP _is described below:

According to the present invention, in making the -above-described highly absorbent

composite, the dispersion behavior of the SAP in a dispersion medium of the HFFM and
the behavior of the HFFM after removing the liquid component are ingeniously utilized. In
other words, the highly absorbent composite of ‘the present invention can be obtained by
30 dispersing the SAP particles and the HFFM in a dispersion medium that is a mixture of an

-28-



wat er absorbing ratio of the SAP sharply increases, and that, in case

net hyl al cohol is used, when .t he concentration is 60 percent or
| ower, the water absorbing ratio of the SAP sharply i ncreases.
It is, therefore, preferable to have a hi gher concentration of an organic
sol vent . O the above-described sol vents, solvents of

pol yval ent al cohols are nore viscous, and 5 © anong them et hyl ene
gl ycol and propyl ene glycol are relatively easy to handle and easily
avai l able o r Q. al 1.0 ' e,

Vi scosity aﬁﬁéapﬁe%éﬁ?hm_g&g Y‘é‘rrpwé%\gt%‘&;rjgﬁ #ﬁ#n’“%nﬁenﬁg P}F&?@r %Wth?g faerd r T‘E‘
for both of dispered, By bepraddting\tht SAFhpardioles and s HRFMI from the resultarit alispession
persons who_wear sanitary material taken intq consjderation, theﬁgﬁféﬁﬂﬁs

pref er abl e liquid, and by rsmgxingthe diqvid-rompongnty Soliawrd by deving (s ain

abbrevi at ed " PG . _ - i e
used mai nl yplﬁﬁ:eéqm% ﬁr%glév?} 4 ﬁg\l/e\nff gllghllynatgs%begggggﬁt%%%vﬂ?éﬁ{e &ﬁ%ﬁé%ﬁg@%}
appr®pri at e 90ipsicenirorhiglies cicierstrainedit er and a sol vent. needs to be sel ected
:ogrt icles and ?_gi%r%t g %p'ri‘gég‘g{ﬂ“;l?‘? |°?td‘éoﬁf‘%'%{ g%le’lﬁg‘g} ﬁfﬁ'i‘i gvsli‘/ﬁ%éﬁ‘et HEFM:C
and the sho : il W y st I @t ion of

sol vent wat er | %B‘?)tr“g%a?%tlée@& T'to %%.St%gqﬁdesr&f@en?pﬁnﬁgﬁn g/ Et'fe ?tﬁ%k
swel | i ng of lighidl B#demkS higher, dns appagitus prépacing athe dHFEMU dispersicago beeomesi somor e
o e B0 B b ol bt eoriont o iR TP B a0 g
usegg | f t heokenirdtidik MhichSmakes Sk i dling BfARE blobk lighidYmbreadiffichlt] Thefeldrel £
ratio is 6/4 to 8/2. Fig. 5 shows the relationship between the
vi scosity amtarhdispessipe liquid withfa consemgation ofh10 percent or lowep. poeferablyl Httpoh
for the mxture ratio 4/ @, ..6/.4.a [2. Jt 1S sh t hat. ... as &£ he .
content 20 Porceat, B 458, e fock vitidisRie S isbersponediin soRyuing ol ouguis.
and that a gbliveM’ 8RS Switer Yo Sobedh ta)/ dispersion” liquid 6fURE HIBFMIihh¥iff €4 Gftedchibed
tenperature is |arge even when the solvent is in an aqueous

sol ution.  concentration of the HFEM mnd 2 vissesithansempanich byl e copcenpiation.eAnaueans -
contan;. of " REeaE g the SR T dispervion tigolf HeBROBH Sispisli o SAPCT
appr opri at e panioles inth thdwbowedeseribéd dispeasign ligaidds patendiywpphied.i s 90/ 10 to

40/ 60. Note that the ratiQ varies o sone extent dependigg)éuggn
the organi c sddX&ispersing the HFEM and the 8L In this dispersion liquid of anigrganipolyRnL gt

The di sper siygp. LAk Iﬂt-FdM' SOR ﬂIerBeAIHEﬁ%' 2eG8rSd51Ra% | N )
this r'cg?gt;“grﬁs?%é\ rre??g% an th'ﬁg raefi'i%gél n con entireg?ll%oﬁeﬂb t ween
t he SAP and theaetidorl/isaroctuidOso that a sishle dispersiomstawr 8 steted! Windnothe dibpersion

E:gg_&snt ratl ?trx]ed?\];m tiQ ?‘en?évpedl Isatesr,e ltheeclgheygic;{ gxgrt]w?nerdasntguectu% o?othe HFFM and the stable

_hydrogexi bonding of the HFFM with each other are formed, and as. a result, it is assumed

that a three dimensional structure is formed.

The mixture ratio of an organic .so'lvent and water is -estabiished in a range enabling the

formation of a network structure of the HFFM and supprcssing as much as possible the
25 absorption of water by the SAP. _

Of the above-described organic solverits, representative solvents are described here. In
the graph of Fig. 3 is shown the relationship between the concentration of an organic
solvent and the water absorbing ratio of the SAP in the case that as such organic solvent
methyl alcohol, ethyl alcohol, and acetone are use:d. It is shown in Fig. 3 that in case ethyl

30 alcohol or acetone is used, when the concentration of the solvent is 50 percent or lower, the
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percent or |ower, preferably 50 percent to 5 percent fromthe standpoint of.
ease to handl e, ' al though it may be sonewhat different depending
upon the nethods of slurry transportation. A preferable
concentration of the HFMis selected to obtain the bonding

strength and the dispersion stability of the SAP. To nmaintain a good

di spersion stability, the 5 ~concentration of the HFEM needs to be
0.2 percent watehahspehing mtieof theAP shamlp increases, and thap in case methyl alcgbgldeused,

exnibi ts. - e b Bkl Bt AR TR SIS BAE i

al l owed to sineldsdsOlIt is} theéford) preferablo to haveahi%]her coricefiteatioi ©f a€ bigahieGolveftir .
10 Experinmental results show that, as the concentration of

t he HFFM i ncr eSX¥dhe abaye-described solverity; slyents; of polyvalsny alegholsase siase visppess ande

concentratiq . rol . ' d
for ﬁe hour&n(%{g He éé@ﬁ%ﬂg\r'@?%@iagﬁ Q)g(gpggﬂ% gpl)’gzr% %: grr?tr,da%elg g?%el{oﬁ]‘gdnggc%(ra?éeﬁéﬁfor .
65 hours. Itavgﬂable?ont that mankéet. Fighdsstpoad thdi almb'bﬁétﬁlfl batv%iﬁl the wiscosity :andi ythéﬂe
coating procedure ) ones~easi ey, .but al so, .the HFFM encl ose the
SAP par.ti cl cEMPsRpIreframminys ﬂa‘gftoali@ Tor both gt them. Wiy safety 49 Hie epyirpramgnt Aad)
As the rati [ . Meisat ; o tACH th&able
strengt h' of %%e%?sp'ﬁ?%&%@xg%ﬂggarnbe tﬁcomﬁ%ﬁe(m%‘gg%‘{nsg&ﬁdghg? %Sl;[ pat t l%
sane tine, térganibsalvemis propyleosglyeol (hereinafter abbibvinwd as thed'’P&"Paper - | i ke hand.
Thergf ore, the tiQ of .the FMto the SAP i.s preferably. 20 .. %
or 1 Bler o on tnddbuarefesiioed,solverls pck ysdgnaglySnom e et water dnthe preseat
bondi ng st r eif@édtiodd An appropriats MikAte ffo BBiwRER dier ARE a ROV Ee8d o Neltcied in
eval uated by applying a cell ophane adhesive ) tape nethod for
measuring a @rderf tcprevent enagulationtasd savellingsofothe ) partigles ard taodispetse stablycthe

eval uati on he bondi. ) th.show t hat I referabl e, range of .th
ati o i s 5 ovAb BarudeR wilrind WiRC dad e Wil qiPlafiR ERRRioRBNER, o SESRCRi OF, o
froma di spejoienfwateis 'aﬁpfdﬁhﬁ&éy 9/1B 8. IF waker is more than(5/5 PBE SivBling; bE tHFSAP
and the SAP in a dispersion nediumis described with reference to

t he ‘atconpariyimpidht ingreaged, bandoif 2 selventpistmes ban Abl.nihaMER stagoipsaitle. The
arin? _ | - ! : Rite

or oxanp e, Silsition segion and natlfe BIRKHGHR WhrdibH Rpepion he Riflh of BEEms

dryi ng a bl oused] Ifitke BGbisttaken as ahieaample, Hyarteyiatyprefegabldmixtote\ratis is 6/4 to 8/2.

fromthe slury_and crushing the substapce, into rticles, co ite, .
particles wil§ PHEO¥S t_ﬁe relationghip Resvesn %alsswya@aéﬁ?eaew@%%ﬁm% in an
cubi c- shaped, g osd \Wiftion FoF tHe- mikhie r48bs of 4/6, 6/4 and 8/2. It is shown that, as the content

-31- .
20 of water increases, the viscosity relatively decreases, and that a difference in viscosity

-

caused by difference in temperature is large even when the solvent is in an aqueous
solution. _
On the other. hand, in order 'to'hydrate and disperse the HFFM stably, it is more
advantageous to have higher content 6f_ water in -a. dispersion medium. Therefore, an
25 appropriate range of the ratio of an organic-solvent/water is 90/10 to 40/60. Note that the
ratio varies to some extent dei)ending upon the organic solvents used and the properties of
the SAP used. ' |
The dispersion concentration each of the SAP and the HFFM in coexistence in this
| dispersion medium and the ratio in oonccntratic;n between the SAP and the HFFM are
30 . described in more detail below. The concentration of the SAP is selected from a range of 60
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fl ake-,shaped as shown in Fig. 7(b), are obtained, (2) if the slurry is
poured into a nold made of, for exanple,. a net and solid and

| i qui d conponents are separated and dried, a pellet-, rod-,
cylinder-, or corrugated-pl ate-shaped three di nensional formed conposite is
obt ai ned dependi ng upon the nold used, and (3) if thin filmis forned
continuously and 5 - dried, a conposite sheet is obtained.

An absor bent conposite obtained in each of the above-descri bed nanners has
flexibility - dependi ng upon the_water content. Therefore, a
conposi te sHREent o loyeachrefesably %Qtpemab@ 5 percent from thesgiaadpeintQf easer ohapdle,
for exanple, i -1 ai a | LSt.e , ed

and dried soahpégé{]il? J(i:\g# Bg %@%@%dagﬁégﬂa%h%ﬂgn@f%gd%n%%l e. 1(§lurry
Next, a net hrahspdrtatione it prefdrableiconceatratioreof thedAFEMlissgpleactidan dhitajnithe boviding

can be: . i_del y used, is.des¢rihed.in detail. As, descr.ibed, jn the
above, a net%f‘&d‘émglﬁ}?%éférﬂpntshg‘my of ﬂ"f"%‘ﬂ’ . IﬁF’PWPtaéVrﬁ 3@4@?&&‘%}%’% Fﬁahléy' _tl?e |
condstion W@h&ﬁu‘&ﬁﬁé@k%ﬁﬁﬁb‘k&ﬁggﬁﬁ o.afﬂe\‘cfeh@bfihigga, fferably 0.3 percent to 1.0

enabl es the formation of a very t ayer. In oth rds, a diSpersion
| i qui d wher eperdeat. HFFM and the SAP are dispersed in a dispersion

oty sbsar bel BuS AR A dipim bl i e AR eRGBRC
only the HFRMGHIAisR2sion Biability. Even after the médiiindis laYlowké &5 Sigkd f&@%ﬁ%ip&ﬁo&ﬁf a

shape described in the above 1s shown in Fig. 8(a).. In Fig.
8(a), refer diroe nosetling eccurs.and 12 represent the HFFM and the SAP

DABECR or o miEmomsbBE RGN Gow o, b8 fhe cBR-BRAND b6 el FpEM dhoibef ok
particle is dissmiion slabiliepuRprAefyWHes thi-Chicafearivh dffthe HFFM was 0.3 pégéit, no

time, the SAP particles are taken in a network structure of the HFFM as t he

adj oi ni ng  settling occurred fpr ong hayrg Ab therRORCERIALIOR OR0Sapercnta saiwling gecyrped for
o netd o . . A S S |
Suppor i ng. el Brélel B>l chis B30 chsheR oot huy e gty procedyre

conposed of besemss pasier, bupalshehe HFFfMasncRise the SAP pantiziesrdoampletelp sp ahattacstable

| ay is obtained after_the dispersion liquid is dried. Wien a porous
_ noni&o\zen faf%?ﬂeém?%lslﬁélé@gs t he supporting sheet, part of the dispersion

1 quid enters gQaaesado of the HFFM 1S RY <»g@:/§m 0P (9% i8R Y Sfted i bf ©

dependi ng upon the Asity t he non-wove :
conposi t e shthetabsdrbers coarposite bacdnads highds3 bandt theesamiestimeethe absorbenti ¢compositer

10 are entwineqd as the re .n . contagt wth each, o s f d-as. s

" Bl g, oyt dea paber it hang: Thecaforny b bt R e SAFE ptealy'S

m3(2:r ophot ogr @i} 10REL Tn thE Betler R4hE dt thetiati6 6 03 R 2{16WaE aQufficient bonding strength
20 cannot be obtained. The bonding strength is evaluated by applying a cellophane adhesive

tape method for measuring a surface strength. The results of applying the method to the
evaluation of the bonding strength show that more preferable range of the ratio is 5 % t0 0.5
%. | | )
Next, a method of forming a composite from a dispersion liquid which is made by
25 dispersing the HFFM and the SAP in a dispersion medium is described with reference to
the accompanying drawings below. As a method of forming an absorbent composite from
the above-described dispersion liquid slurry, for example, as shown in a conceptual
drawirig of Fig. 6, (1) by drying a block-like sﬁbstance .obtained by separating the solvent
from the slurry and crushing the substance: int;) particles, composite particles with the
30 surface of the SAP covered By the HFFM, cubic-shaped as shown in Fig. 7(a) or
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density of the non-woven fabric is 0.2 g/cnferr] or lower in terns of the

apparent specific density, and, nore preferably, 0.01 to 0.1
g/cnerr]. : Preferable fibers constituting the non-woven
fabric are, froma viewpoint of the perneability of a liquid, a

hydrophilic material such as cotton, rayon and wood pulp or 5

synthetic fibers treated to be hydrophilic such as polyethylene,

pﬁl ypropy! enﬂ’al@hfsﬂachdhas shown infBigy F¢i)ptre d»maiped,t(attri]ﬁ gw,,smme li)d—ﬁﬁlvbd\hd ntoka insldﬁf
the S-MFC or the BC has a very strong. .. rogen bondi si rengt
i addi ti on madeS, far EESTPG. SAELH TGS el compligie oy s and 8568 2
when a cel | UG} ¢, QUPRAIENDoS B3R lgaisd AREdhag Hirck efibhstor P Famicd ot RSl
stably bonde%qu%LnﬁJ’ Bﬁ{ntd\l?mp,[ ﬂlseac a@f‘%’aﬁ an?%\l?vi tht rlle- §u%porti ng sheet in a
dry state, aclstainechiidpendingrupontthe aold mged @nd (3) if thinefilm i formed qontinuqusly and
state. . I.n sdei,tion,,(_’én a structure as-shown in Fig. 9, other
sheetS mat er i fiedy 2 cOmROHiE sHEFt L abiEied. ~.contact with the highly
absor bent. COMpOg Jifolh@ompBsitS oltmbd i cdchi Bf Beibo.B8scHBE ianiéis has flexibility
shown in Fig. . ? as this other material 14, a_ligquid inperVvious sheet
materi al i s depedding upon the water contentoFhersfare, aseqraposise shgeg is faymeddna Mahshaps e

t he function of , an rbept produyct 15 . ,. ' ed _of . e

absor bent , aF?ée‘Q%‘é{@ﬁiﬁS‘éz ?oregampfé, by s au-lmdric_edl? e(rasrrtl(i)%ggﬂl E| n {Oﬁe sf?hrgfs%'rﬁé
of Fi gl- 9, amhr}i&teds@m loah&f Qf&ﬁ%r@ifemin]g@!:mﬂha _ o;ite. _ _lprovi ded
not only on the ole front surface of a supporting sheet, ?'Utgﬁ/d;li%ﬁh%be

parti@l iy in a Next, a method efbdirectly forming a,sheep fropy 3 disnersign ligy

11, a pluralijty,of t t BRI I C
provided in B’é‘#&% u%?df,] gs g%éﬁﬁ%gﬁwdégﬂpgfa%%gﬁ 1|nbtggl albﬂ‘t'ee’r%gﬁgv%g% %‘;@%ﬁreeqlft lﬁeér
20 SUHFRM, hilt isaiswiping & coglititie etheie3thevBAR it stably apd dfirmdy delsh insideng

sheet folded in_between _ - .the adj oi ni ng apsorhent .conpos;j t -y
layers in a gniblesdhe formatian ofianesy ship 3%62*"( %‘R?Png’@f‘go@ Gifpegsion qﬁ“l‘i where the

>

structure ha}pag?dx 3hd Ghe ¥RPUIE ggéﬁgg}ée& i&'%?ﬁ%dggﬁ&% TR i g;laﬂlﬁn%m&%_ SfableHdt

area than a osite nd-accordingly a higher
absoydi ng capadfade; and 4 staet-tHaped highty abséitieat camposisé gan be formed which i

in Fig. 12, when the orti of the zigzag pattern are largely brought'
down 25. OfO?IH‘E‘?@%gﬁg’E{&‘Bgﬁ)the vol ume of the absorbent conposite
layer 10 per U”A%i%ﬂftﬂ?]mnbeoﬁﬂéﬁe%fashape described in'th¢ geseds showndaliFig. Ba).

as showmn in Fig. T e top portions of the zigza& pattern can be . '
brought down Indigva8(d),yreference numerals dp radi Hyreprosent: the HFEM and Hier SAPJRartiFles, -

a flat area . rovided in. c <4 s '

zi gzag str uct'?ﬁPSCtB’re%iIBeé“a 3y @?“gh&% Qﬁﬁ‘f ?Q’lt)g&r{ l(-:tsfplgtc:’les' i ocgn%t')?ﬁ E@P ﬁtggggtl%

f_s Uﬁgd 30 magnified BY¥7GrEMRS, Q00 SATOPAItiEle lio cainpleicly coverdd byawaHEFMS aod at the
iquird. ¢ . . . -33- ...

Fig. 14 showsamg timeatholSAR particles aeitaken in a npevark stugru;of she BEEM ﬁﬁﬁ'@r 3djgining

conposed . accor di,ng.t pavention. This highly

absor bent comgcswgwgm@ﬁ%g%ﬁggégﬁgﬁﬁm° structure where a

hi ghl y absor bentAgeraiveiy, vheaedispdision liduRipisapgliéd owaru suitableesupipogingnsheet, a
highly absorbent composite sheet material composed of the supporting sheet and an

25 " absorbent composite layer is obtained after the dispersion liquid is dried. When a porous
non-woven fabric is used as the supporting sheet, part of the dispersion liquid enters spaces
made by the fibers of the non-woven fabric depending upon the density of the non-woven
fabric, and a composite sheet where non-woven fabric 13 and the absorbent composite layer
10 are entwined as they are in contact with each other is formed as shown in Fig. 9(a) and

30 Fig. 9(b) which is a sketch of a microphotograph, after the liquid is dried. A preferable
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paral el to each other at prescribed intervals on either surface of the
supporting sheet 13 5 made of an el astic substance, over the highly
absor bent conposite layer a corrugated (zigzag) liquid pervious
non-woven fabric 14 is disposed, and in the bottom portions of the

zi gzag of the non-woven fabric 14 the non-woven fabric 14 and the
supporting sheet 13 are : bonded in the-bonding areas 15. Thus,
each highly absorbent conposite layer 10 is contained in the
channel 16 which is forned between the supporting sheet 13 and the 10
non-woven f atensity @ thefndri-woven fibsicrisdh?2 glombarslower shdetmsef thei appardnt apecific
structure described, - ol oye ican be preferably used, for )
exanple, in W'ﬁé’ﬂt "‘Bfeo?iﬁ%f%b‘%'@c@g’s@? ne hygi ene products
and di apers, as Preftble gibRed b@nsﬁﬂtﬁngb@e‘rmwome%ﬁmr ifim o PRwpoli! of the
absorbent” conposite sheet material has a high elasticity in the direction
per pendi cul apermeabiligy of a liquid, a hyfdwphilicunatedal swich astgasionofayoncandi waed pulp or

absor.bent co Si.l €. aver o thi , e 15 s n fabric
1419 uged | WRDRHe v il et BB, el o polvettione RHpBRES Il i

vearer are fpdlpésterbEpphcidulay, tenBIFRM twhith/ieef the S-MFO@R-the B hhahVegy Sdomnd
.then absor bed - .. by the highly absorbent conposite |ayer 10. As the
absor bed anoliskogsn banding stengthedn addition to being, gasily sensanglade physically. Jfhepafare,

hi ghly absor ' .J € ' L oSl
cach band or Virt:s SRR S Bea BE shokd sl WEAARR RIS fitke sirbif and spably bopded
channel 16 fwitheach?6ther and Wwith ke supgpoetirgsheer in adry baed,-ahd exhibits aa aunstamdivgen

fabric 14, the layer ,is allowed to swell freely.
Fi g.1015 showRerRedhikfpig 2 st 8f2%ent conposite sheet material enmbodying the

present In fld%i%‘hﬂ,viﬁlr_itéu‘ﬁﬂmréa.é SHONin! IIREYY bfikiSstizBERhieARS| A8R 6ebdhied in
ref erence nunera I'm Fig. 15 1s o 't qui d 1 npervious and
reasonabl y etansact with therhighlly absdrbenticompositeriayes 10 as apaingt thenen-waverR fabris 135as

| ai d t f the Liqujd j i heet. 21...Both of ih b d with .
cach ot ner " zhown i Fig 1016, SR iSO maRaR 1 5 it Fukayiogs Sheek AR Willcs
paral | el wi t fhe Q3fIPoSI Sheetlo? M3 4024lone may have thePfuRiGdr B€hn MBsBFBERE Prodiree

bondi ng areas 23 are formed by thermally fusing, by a
conént, i onal comapdsediofatipsheet laaabserbent;, ang abatkshegh fr equency bondi ng, the

liquid - | npervi oys sheet 2 nd,t he. hi gh bsor bent..c osi t
sheet material f?"xkfgﬁm& mge strucire Oé_fé%g?’e? ﬁ’fgﬂﬂ a\‘#‘ﬁ it GOPRESYE ﬁ’rtcﬂé%e
adj oi ni ng bopdvided abEBflyZh B8 Whdle frohesurfiod of a@lippditing sheet, but also partially in a
- 34- hi ghl y_absqrbent conposite sheet material 22

i s I onger t heéesiredpattespnglor ommplte a5 ishew in Fig. 11, a plurliphef teqbsobaricgomppsite
"ot ormbd belusaO RE B REpaRR Y PaaLER it Boccioed 1BAANGS b citer
Ih! quiod surface of Bmmppb:ﬁuﬁ shédB, Aithhlie thmposkesupppreihg sheet folded in bithecn
i ghl'y absorbent conposite sheet | . ) . _ ] ]
the adjoining absorbent composite layers in a zigzag pattern. Since a composite sheet of this
structure has a larger volume of the-absorbent composite layer 10 per unit area than a flat
composite sheet, and accordingly a higher absorbing capability than the latter. Alternatively,
as shown in Fig. 12, when the top portions of the zigzag pattern are largely brought down
25 in one direction, the volume of the absorbent composite layer 10 per unit area can be further
increased. In addition, as shown in Fig. 13, the top portions of the zigzag pattern can be
brought down outwardly in mutually opposing directions to either side with a flat area
provided in the center.
Such a zigzag structure provides a free and sufficient space that enables the SAP as used

30 in an absorbent product to easily swell by absorbing a liquid.
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5 material 22 has a structure, as shown in Fig. 15, where, on either
surface of a supporting sheet 13 of spun-bond or dry-laid
non-woven fabric made of polyol efi ne such as PP and PE, an
absorbent conposite |ayer- 10 is supported which [ayer 10 is disposed on the
si de facing the liquid inpervious sheet 21. A sheet product of
this structure is outstanding in retaining stably its own sheet
shape even whefFigh4 sliveas apéachpld ofid highbsatsottengeompasita shaet mb@rial as composed
“liquid. A Figs.16 tqQ 18 shqw.typjcally examples of an.., -
absor bent shaePrding F%S‘eal"&geélf I“}“SBP‘P%nT@F %1ght1¥ aBSO%eFX %’H&ng% é’eﬁg "'Bﬁf’% basp
by the aboveg ivhg% ' Q:oﬁ}f}ﬂ) Fgg,a ding i
utilizing pu tglgcti‘l&\r([;'n, I g. 7yg§éodv%ger§ pat t-gi?en&r}rlglglé@g/aﬁ L1 zlih%bgangs-g’ﬁtg?ldé?lgeén
nozzl e, and pamllel to each other at p@saribedsintryads or eithersmieface of thebsupporting sheett He

two. Exanpl f g disgribut f hi 1 bing f.eqi on '
cllassl {16 | F0e et Slapti PSR very PECIERY) atsrhedh combas Bobi R edrietd
layer distri Hyuld BB Ford WoReRfBAE 143 dipsselCind iRV baIoBpGItions’of the

parts of a supporting . sheet exposed w thout any absorbent
| ayer, and paigzag oftbe not-waoiven fabticHi 4otbe spmavaven fabsic 14 and the supporting sheet 13 are

separately; and ! e Ni g S | QDS Al i y

coexi st. Th‘e%ond"fd?,in '_the Bg'lﬂ"g %t%n%‘%’?%ﬁ%qg#ﬁﬂl%ﬂ%mgggg%@ trggla*égn@ ﬁss _
for exanple, cgntﬁ%édeﬂi Iihd)i:ha'n‘ﬁélami_swigdl ﬁﬁﬁpm Béiween the ?\Wﬂi_“g"‘lzh_eém 1Fiagd e,
a continuous band-type pattern with a thin nmargin as sho n Fig. ]

17, Hhd a congnmvpéﬁahsﬁ 14 A highbyabspbeat mwgmhegéﬂ@wemﬁ msm},cgl.re flgscripgd
absor bent sh LGl .S C jul : | AlShd # £ 0N
of patt orne. 1 g abee can be oty dspaciRepiinll I dbshiokhl ol sEIE it
and the strutygiese ipsoductseshdbdiapaspas . highlyhelasticganddabsoripon shdet awaterial: ythe ighlly
doi ng so, an absorbent sheef yet to_be dijed which has a distributian of_ .
battorne. | shrpETEompostE shoek Teate<RL R ieh PHF D1 ndDE dFerfion SorRERTIRaAL D the
of solvent i §odgiki@indl gﬂiﬂ%@ {0 HigHly SbRorbehd camfosite lager 10, In thisP@4de] ahé Y

peel off. To prevent thi a nmeans of " pressing an absorbent sheet covered
Wi t h15 non-wdvies falgicol4 is asedrimcentactwith thei bodyodial vedarres, anslbodyrexudgtescafithe

means.is as follows: _.an absorhent . .. . . sheet is £ir ealy Pr.ess '
To it wel | deaissan v gPRonaa g irtousd ip Meionrkpish b 14 M8 m Rai8ea
subj ected t o byele\aghlpfabsdiBedti ceipdsite 1838 €0! Alsthé iabsdrbed ainbumstt off Bodyoerudates
the surface is 30 stabilized. Then, if peeling is.done OT_IIy after

the surface iincreases, the volpme p& the highly ghsorbrns composite layer 10 increases. However, since
- 35- - Lt QORLP i | FRY firinB -
Figs. 19(A), ef‘ﬂ}‘,’a"(dﬁf ﬂécn}élgt’%;}%gérgévat ypl c%ﬁqu%r@ lé IB!)WJ}S‘?J.\EP%(? n‘gﬁgﬁe of’ an
absopfpent t ultetvaden the supporting shée 18randahé nomwentn fabric 114, Hiedayer 19gllavesdao swck
nuneral ‘401 represents a supporting sheet in t ube, and 402
represents t Heeebap carri ed by the supporting sheet 401 only on the inner 5

wal | . In the abs e ' , tug'i‘a? H{d e Sthe Stesétl
Is forned o g{gl?ef’st %ﬁ%na ag@ %‘gggfgg%t%n*%ﬁé ?%CIEEQ% r?ﬁ{gbbaya‘%é ma?es .
into tube wi tihvdntienadj hquid hgpeatvidustsheetndtsignated by reference numeral 21 in Fig. 15 is

liquid impervious and reasohably elastic. A highly absorbent composite sheet material 22 is

25 1aid on top of the liquid impervious sheet 21. Both of them are bonded with each other at
many bonding areas 23 extending in lines or bands parallel with each other disposed at
prescribed intervals. The bonding areas 23 are forfned by thermally fusing, by a
conventional mcthod such as heat sealing and high frequency bonding, the liquid
impeﬁious sheet 21 and the highly absorbent composite sheet material 22 with a

30 -predctcrmincd width. In between the adjoining bonding areas 23 énd 23, the length of the
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bonded with an adhesive agent 403 such as hot nelt type adhesive agent, and
carries the SAP 402 nearly uniformy on the whole surface of
the inner wall. In Fig. 19(B), a rei nforcing sheet 404 is

di sposed at the adjoi ning point of both ends of the supporting sheet 10
401, and both.ends of the supporting sheet 401 together with the

rei nforcing sheet 404 are bonded with the adhesive agent 403.

In the absorbent tube of Fig. 19(C), a flat supporting sheet
401 carrying the SAP 402 on one surface is fornmed into tube only with one

end of the highly absorbentmpbsitengheshardteritd 221id torighe thaw thaCRngr of it lighid
SAP 402 inside, and the side ends.of both of themfacing each

other in opp@%ﬁq'YIBFF M@djaﬂfiﬂ@ﬁmﬁg‘ei in; betwopnthe, bopding anas,2 3 aqd 43,13 channel 24
i of hed' 1 s Bofchih "ocvediP o Right ebitrboftCorh 18itP MELORATE 22 S Y Siguid

end of the fimpervibsoshzen?l by the sagging of thedforrher. The highly absorbent cafposiieeshicet
t ube of Flg on the side end di t si de AP 402, exi sts,
and, R AR MU g L VS, S cler SHS papwpeartm
the surface ﬂ{eei e of B&dd"&' q non-woven fabric #he of ﬁ)o yolefine such as PP

supporting sheet mhlc can be u I n the present 1 nveriti'on, substantia y
all kinds PE, an absorbent compesite lmdﬂlmlsummmdswhicbﬂaybr BQ s dkspcsedfom the\sider e

l'iquid pervi usad.do n.ot have openin l.ar ge .enaugh for,.the .
SAP parti cl eg‘ ‘B ousshee¢.21. A 8 wtgﬁgﬂw@ﬁ this sicture 18 %“fsf?é‘FlH@f In
are nelt bl OWKEQQSW& S\ﬁbéﬁdét sﬂag@%&n Whén theshédi fRAuti :iv’sbxlb‘s%tlﬁ%e Aftfount of

spun- bond non- woven ric, carded web non-woven fabric,
spurtQ aced anUIdoven fabric, and any 25 conbi nati ons of the

f t

[or eqol ng. At &1k 360 18.gbouy picy Strtilps PR3 BudoBbeht sl il LU FRRELEGHoc
prevent the ﬁﬁanss/\@ loBained WO eR! fiove-désdribedintedns OFig. EHK sy Adpa@em chadel tbyof
an absorbent tube. If required, the supporting sheet can be

gi ven ot her B@lizieg puisationeFig. 1J shews a pattern made by wfiliziag ahmnched nezzls, and Fig.
constitut| nglﬁr?fx&fzé %lp%.tt&;\ hiffe 13%3@F@h§9 of H?eetthh @:Elm rH?' edxstﬁﬁ%é)’& of higher

sel ecting a cel oSi*C T1ber or a I05|c er as

fibexs Const | absokbiifig kdptons areclassxﬁed into the followmg three types (1) on top of a thin absorbent -
- 36- ortlng sheet he diffusign of liquid ipto
carri ed SAP laxer @éu"ibﬁteffié’é's@ﬂ wis “thick layer existsg (npares off2 SIRPOHINE

different rolget gy E eﬁ(ﬁﬁ% wifhout 5%51 QR%?&nW%fé?,f arh Cgé ﬁ’(@feﬁﬁ with QJchhdtﬂbrbemhla\e/cr

el ongati on, can ngat ed a sna for the supporting s
the sheet it exisfseparately; and (3) in thebightoahyatbing tgglmisehmtmﬂrtbnkdayemebesm.l Theng

Capabi | Tty oftsrihutionpaiEih o Sehaforbe S - 195 SXaEPleck PR BLRBAES oy sea

the gfj anet er ,0fhdwhfi lﬁ#&orlaeﬂboﬁﬁmﬁu%hﬁ@ty?@ ;tmawim £ AR 0 ggcbscsaawaqmﬁ'e

small which in turn nakes smal bsorbent produc usi ng such
smal | abs or bé'ﬁ,t axtdﬂmmblmuohlﬁ islandsndiband ipaverns as shown in FightS.tAn ahsotbieghsheet

el ongati on. 1c is léct))a Wi anFu%ryns mt ah&s&buﬁeﬂ ;[)?/ patgi'ar;[s xg Iﬂondgeﬁ Ehag (s:l?pp%?t'i]ngb $heet

stably by press, and the structure is fixed by removing the liquid component and drying. In

doing so, an absorbent sheet yet to be dried which has a distribution of patterns, is high in
25 difference in thickness, and contains a lot of solvent is likely to adhere on a press roll and to
partially peel off. To prevent this, a means of pressing an absorbent sheet covered with
tissue or non-woven fabric is available, but an effective means is as follows: an absorbent
sheet is first heat pressed to fit well a supporting sheet and the absorbent layer on the roll is
subjected to removal of the liquid component to fix the structure so that the surface is
30 stabilized. Then, if peeling is done only after the surface is thus stabilized, no absorbent
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el ongated or extended easily by a small force applied at |eastin one
direction. 10 A conposite sheet obtained by this nethod has a
structure, for exanple, as typically ' shown in Fig. 20(A). In
Fig. 20(A), reference nuneral 411 represents a supporting sheet,

412 represents the SAP, and 413 represents the HFFM whi ch bonds the

particles of the SAP 412 are bonded with each other and on the
supporting sheet, 411. .Because 1.hi . conposite sheet can be forned
as an extre eﬁ"?ﬂ%“ﬁﬁ@éﬁelggwlﬁioﬁt%nsyTvﬁ%]ng'it can be forned 15 in

tube as shown iEsCi19(AR BRNC) andi(D)shoewi typichlty the simplesbstapb of in tbsoebent tiibeef
pr esent I nvention, '

/ ! . » llzla 21(A shows a. copposite
sheet of a sthepsesentinygntion. In/Figsk &9.areferencs yasral AQj gepresents a suppogwgvﬁggqtﬁn
Fig. 21(B) iQ.,uhj ' { Lstrd ' |
iniform Moot ABENCarsefs, e SAPoutRs B 4he ol et 401, bty RO faner
partigl es ar qualiafh eecgbsoibent wheas shownin Kig. 19(A) thé supposting shegt 4@bds formeda -

sui tabl e distribution. An absorbent tube as shown jn Fig 21(.B : '
can be for ne8aVHPE ASTASSFRFUCROI 2 e %’f‘fg@?&dfmr—tf‘be wgh?l)g) ad}é{n%“ﬁé)fgﬁg‘p@dfjf
a tube wth tbgﬁ(?erc]l with an adhesiveUgeACR3 AR 98 hot eIty PadHesiveARert] sndoadriés thes

faci ng inside. e structures of Fi tubes In a

19 n
Oletter shamnezfmmmnﬁpmyrmww“goMsu@wm e danernwall. bf Figel19(B), a

ti . . t Wth h aoth j 1 ur.es. of '
Fiae. 20(8) , ranfoging sheeiAlh dlipostarit ik i pOiflot orh BRasi S bpERR shect
wher gyt he si d@1 esiSbdth efdsSofAS Ehppotting éeét 401 thjether witithbe irginfoncihg sheeeddt e
bit away from each other. The absorbent of a_tube in such C.letter ma

| . Yy,
di spose” a sl ibonded with the adhesist agsatAQ3q dn gheqabsarbgat tahe of Eigp A3  flaksippprting

facing either, upward or. d ?@; : infEbGH &n !
414 may be bﬁhﬁeggﬁi)ﬁmﬁg%g'\é\% a@]ze@;é/%sﬂﬁ %-lgf?ﬁ%wslplt as é}%m Iﬁ@ﬁaﬁf'. .

Fig. 22. 30 supportin% shdet 30D Widh the siiceCeainyirlg the SAPe4@binsiler et tepstideoendsnaf
in the sketches that are shown in_the

-37- both of them facing eaghthar i pppesitionase pdigingd 25 12id, pp ok of g6t ofher Fith,
in a;gircle or ellli ' : oival i ®onded
o dotSt o hel JsBpteRRaE e INAER friGlhed fnd e porion wherd AP UGN BBnaca
before it absgitbthelatihpsive apent408] Thisploaone enhafibe flatabsprbent ian tehe formedy in éhe:
One or a group of absorbent tub hayi ng, a structure descri ' ve
can be 5  absorbeniduba,ef E‘t_geagi(ﬁs'oo'h cf?ﬂ?e?ﬂq'[%f‘ﬂﬂse 8%‘8@8&%%‘?&9@8%‘&%5 qgérff_
absorbent corge B ddladtedivt afént 408 §s directly applied oA RBifa@astubt yuppoetingsheet -
linked to a sheet conprising an absorbent "product. For. exanple,

one absor bent4Qlube or a plurality of absorbent tubes disposed in parallel

to each other . onpri.ses. of Conpri.se n 1 kipked
i n adlabsor bi ng/AS 8GPRRPTHAS %ﬁeng‘ﬁéﬁﬁﬁﬂh used'tn bié pr@@n@?ﬁ%&t&i %ugg%ﬁ@ﬁ?l(}h
pervi ous innege. InafltigiPesEshsed of ebet ivekd, GF thidyears Miguid> paiviqus catidcdo inot have
contact with the skin of a wearer or a |eakage resistant outer sh eé. 1
Fig. 23 showsopenitigs Jargalenoughi fprethe sSAR rpasticlesr 9epass Fhestaghs Cax be HE“gr EURpICS

! nvent 'on . thereof are melt blown non-woven t_‘abric, foamed net, extruded fibrillated net, spun-bond
non-woven fabric, carded web non-woven fabric, spun-laced non-woven fabric, and any
25 combinations of the foregoing materials.

The basic roles of this supporting sheet are to carry the SAP stably and, at the same
time, to prevent the SAP swollen by absorbing a liquid from leaking and going out of an
absorbent tube. If required, the supporting sheet can be givcn other roles by selecting the
kinds and shapes of the constituting materials of the supporting sheet. For example, by

30 selecting a cellulosic fiber or a blending with a cellulosic fiber as the fiber constitpting the
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having a structure described in the above. In Fig. 23, reference nuneral

500 represents the body of an absorbent product. This body 500
is, as shown in Fig. 24, conposed of a liquid pervi ous i nner
sheet 520 and of a liquid inpervious outer sheet 530, and in its absorbing
15 regi on three absorbent tubes 501, 502 and 503 di sposed in parallel
to each other are cont ai ned. The absorbent tubes 501, 502 and
503 are, in this enbodi nent of the present i nvention, |inked to

a liquid inpervious outer sheet 530 by neans of an adhesive 504 such
as hot nelt swppesingaheet, the diffusion of liquidtintp céified BARscan tecintieasedl Alicewsnother

th t t f th b bent t f th . t, e e

rventi on | i eatelo0P by R Rt 5 Bt g ushirortpags ebs@{\éﬁtﬁﬂ r‘erEl high

the outer elongauan,canb@@%?an’é@@wﬁ’xrh Qﬁilhfo?ééj?ér tﬁtf: st nﬁ%ﬁk@@ %a
e absorbent t ube

adhesi ve 504 t he exanpl e
502 di sposedbe elongated: bytthe absorpliaieand Ismlhng of the SAP Byhmhaimcﬂlmmffdamehe

501 and 503 |s sed.on th res es t he bsorbent .l ube 502 _
s that bot HushEREihiGE crPbily 2B SAR i B8 dnil s SRUBRIS IeCTiRC Rk
of the absorth@ﬂiam%ér of the aHsHib%ﬁtﬁn@é vﬂﬁﬂ: P fiquid is absorbed can be madk ¥miall&vhich in
exanple of Fig. 27, the relation in w dths anong the absorbent tubes 501,

502 tumn makesnwdl bserbenicproduass bsing suekhsm kahsprbenbtubgi Iy. thizapedificatione

Dositions hi B dee hiBR HORAAGT: of A sobstance; mobli R R fof lrePERFEp&' can o
and the i nsig¢lengakdsorektehiial @bﬂpbﬁaa@mamfbﬂ;s E@liedamtama onédizedtidhd Oon the
side ends of the 30 absor bent tube

-3gl0 A composite sheet obtaingd, by thisomstbad 1195 dacuIryfor pramplesan typically

t t f
hown each” 1 optan 1 ¢000, ROR: PREAY SRlcferdt pimerl 411 momse B iBfing e,
absor bi ng caﬁmebrdsynt@fthd SAPahﬁd eﬂda&prdshad tlwbHFFMa sthidhubesis thapatticles of the
in a config hown in Figs, 26 and 27 where each

absor bent tu%@Pl‘g&p%FFth%ng \r"ah cFaﬁ‘h oalwrae}dopﬂ.thg sypporting shegt At HRegause, fhis
because theg@eﬁ SHeet O nﬁ&iaé’é}ié AR siRRe LB A1 RBIEK . it E4'e BFmed
property can

hi gher absor e expect or exanpl e, a condi t ron wher e
t he 18bsor benin tube as shown umlﬁg. 20(B), =0id aninﬁblé tnap @banbeﬁtenhbecnfsﬂwelpres;ent a.
configwation of, Fig. 26 is shown in Fig. 28. Also, in exanples
of Figs. 24 W¥eBPN. oqch absorbent tube may be linked to the

i nner sheet 520gd, FUAPS Shdwiitla ddAtpaRNS RhERIYE 4 StRRIFBYyHRRe, SHAME 96 db3orbent tube

position. 10 t he absorbent products of the present invention,
an absor bent shewmein Bigh@1@8)sinowhi¢h particles of the SARA12 preodistribyted daineerlyragifors )

dosori bed i ndonmibhdfathe i fn's Rl BF BERAR AL ket ol sty fopmed il

anotyger blocks are ARPOSAEI! a SEitableAdistritid@n] AnfabSorbe®t: tube as shown in Fig. 21(B)
can be formed by folding the composite sheet of Fig. 21(A) in the shape of a tube with the
surface thereof carrying the SAP 412 particles ‘facing inside. In the structures of Fig. 19
tubes in an O-letter shape are formed by dﬁecﬂy bonding the side ends -of the supporting
sheet with each other, but in the structures of Figs. 20(B), 21(B) and 22, tubes in a C-letter
25 shape are formed where the side ends of a supporting sheet as itis made in such tube area
bit away from. each other. The absorbent of a. tube in such C-letter may dispose a slit
between the side ends of a supporting sheet facing either upward or downward. Also,
another sheet material 414 may be bonded by means of adhesive 403 to the slit as shown in
Fig. 22. ' |
30 It should be noted that in the above description and in the sketches that are shown in the
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Alternatively, as shown in Fig. 30, a configuration can be nade where
absorbent tubes 15 - of long length and narrow wi dth 507 are di sposed
in parallel to each other and tapes 508 _ made of a soft hand
sheet such as non-woven fabric extending along the outer sides of -each
absor bent tube are disposed. This tape 508 allows a liquid comng to the
absor bi ng region to reach the absorbent tube 507 and at the sane

time inprovegedchpddiCtvliow &t abdrliait welnis shown in a cirdidier allipse oerat shapbeharigl
the skin of a wearer. 20 n

. The nunper and i he, sjze of the _
absor bent t usemewhassoolign in order RphAp eRE Y }'Sﬁﬁﬁ‘go‘lt'émm tacr, the 2 orbens; wheit

product can Fcﬁﬁ)de %I"'IM HIRRN shife HAAP Aat dtclAREadesi red absor bi ng
property of ?ﬁtg%%ggstrog%nl pr% uct, angl tﬁgesel ec?i on can easily be made by
those skilled i One or a group oftdbsorbent tubes having a structurd desctibed)insthei ghove rean bad
drawi ngs made and shown in the, ab e a ove-rrenéi 0) ' '

th ned 25 - o
absordent t ubRe® RRdconyeR %ﬁs\‘?m"f‘ et 3 ap g, mr%?cggoggt_lggmngﬁ:m- S
but the abso%ﬁ&‘%ﬁaggmrslga useg as lilkéB0iaSsHREY coMprisidghin atsdrtiend pfodutt. Horsdxapple,
3 I °qui

before it absor .to swell, as shown in . Fig.  31. |
t he absor bentone absorbent diibe os ianplbealityn pé rabsarbent ctubesudisposed da pasallel Ho srch jagher

cross-section is .constant regardl ess of the. shape of, t LOSS: i, he
| onger the  COMPIISES OF CORPHIEY, égsé)ﬁe@eélt PR ﬁmlﬁg@ﬂ} ﬁggtfsé{r;bgre‘!é ;?%?‘2“ gfgtté agggg%;gs
to be provi deghdie: fAd liuiiRrdold fiihér st disposed onfthd sidecsf thb eabdBertOprodugt!ihs
and increases in volune, the thickness or the height of the - ' :

-39-10 . contact with the skinaif s oveaesrior pdeskageesiptant quigrgheet. Fi gs. 32 to 35

show exanpl es re,Lt he supp i S _ i ' L0
gyss'et' for such pér B%§§9wfr?é)l%§eosg§igr#g{b§}3? aﬂiaé)?orgirft %&é?&'ﬂﬁ%?h&?@t thvbitiod
di sposed on tHaging@suabtinhadecibed inahabisoebhnFigt DBerefaenteinunterad SGQaepiessntothe

Figs. 33 to 35, a usset. 510 i_s.di sposed pr‘i:.ea h side end 0[. t.ge
absor bent tuB@dYﬂS%?‘!ﬂQﬂle“Fhmg}‘@f: This ¥5§9_bse Sh°“"_‘ in Fige fd. compaspd of;a liqui
gusset s 510 Gyl ihdl el 20 didora RluilAnbé:Ifihs ofifer et 330, BRI it ¥oiitBing

sealing 511, *formng a ce I stingli shed fromthe rest. _
In the absor hegibn tthiee abforbée wbes &01, 502 amdi 503, diapesed pior paraliel stheeach cetherh are

d of heet ' i.ch.is.liguid i ous d
come degr ee. dronigined T aspeberit bes 301, 502 and 563 afr i iR oFpeBiant o R PesPl
'S a non- WOV%HV&EBP,' i lo Q?iggﬁsiﬁfggms! ShtdridRecd 33U By Aétks of 4R adhesive 504 such

non-woven fabric of an absor bent nposite as showmn in Fig. 36 can al so be
advant ageous| as hos mdlt adldsiveconposi t e .non-woven fabric 601 may be nade by

conposi ng . one or t kinds o t apl i

rayon with spun Bénd’ BRWSA stional view ok ﬁef %ﬁ’rcﬁgé é’g%;'ror@lgéa%#?%ygﬁﬁet ;E(t:%?%e
fi bergsuch aspghy VMR My, T2aNs thaé ex@aple, thetnner sheet 520 is dinked g wemiter
A composite non-woven fabric [ike this has a feature where the spun bond 15

non-woven f absheet 530 pnfhotivsidesef the abseebenpube by pdiesived@4- as shown in Fig. 37,

on the surface thg s > £ f : B & wAd& th

securely hel d=s &“'F}?a?xa{ﬁ?&é)‘f?‘& 28’ %‘gggg?%&ggl\%‘?% (ﬁ@ﬁos@&% R ek 68 an
the absorbent tubes 501 and 503 disposed on the respective sides of the absorbent tube 502

so that both side ends of the absorbent tube 502 are laid on the side ends of the absorbent

25 tubes 501 and 503.
In the examplé of Fig. 27; the relation in widths among the absorbent tubes 501, 502

and 503 is the same as in the example of Fig. 26, but the absorbent tubes 501 and 503 on
the sides are disposed at positions higher than the. absorbent tube 502 disposed in the center
and the inside ends of the absorbent tubes 501 and 503 are laid on the side ends of the

30 absorbent tube 502.

-38-



t he ahhsorbent core with the inner sheet. Fig. 38 shows an
absorbent product of a structure where the absorbent sheet 600 of Fig.

37 is formed into a tube and linked to the outer sheet 411 of an absorbent
product by means 20 of adhesi ve 504, and on both sides |eg gathers
603 are provi ded conposed of a liquid | npervi ous sheet. Either:
side of each leg gather 603 is linked to-the outer sheet 411, and the
other side is nade to face the end of the other |leg gather 603 at sone

i nterval in which interval the center portion of the absorbent
t ube 600 is | oGatabsorbent products of the presehhinverdionngrbeided fwithnara blssor s icoehefei
of the present_invention are desc[ib Wi L h . ., reference to the,
SCconpanys nGORGRRRL Shows cach T Fig. 24 & 7 it a et EH@binE BrBerY Wik dhes
on a |1 ui d obepBingicabibi £ theMHoRé-Uedcribdd aBRARNPfubes. Particularly, if h @shfbat

t her nopl ast iac i{n%(%ga:o;&ggnt.s 713 ar gr_lfor?red hgviungcs_open(imn?:]rsyﬁlz In hetm_n
bott om as shown in Higabdoank 27 where eachhahserbehetubeds partiaBy daid oni an edjoining
absogbent materjal i hown in Figs. 40 and 41. The absor pent
ac oF i al i o o e, HEAIRe e RBR.0f e SAP per il aBR 6ad b Pk SRrERE fikter
gfl 5t he dent nighdr @bsotbifig lprépény daRTRr expetted. it ixaiiple? &l Rndifibh M}%@ thebsbiteivt
In general , tebasi504, 502 and 593 have pbsotladatol swellsingneanfignragionof Bige26 is shawmin h

par t1 ol os. | FIE-28. Also, in cxgifies B Bffs, S efefl eofical ek A7 8 ket o ne
- absorbent shgglr shdet 5D, 1O LsEMA the WBydkbed tube may be securkd i pesigdp of Fi g.
42(A) a liquid_ inpervious sheet nmaterial 721 and a liquid pervious 5

nonlQoven f abr It theabsorbeatpsodnqtsphtha ipresgptinyentian, gy absosbens icaregacecdisposed i r
ith a hot ngl . . i | i .
Step of Fi o mpesbing ropion CR GBmgiied onfiThy o BiLY Tof oy i, b

paral | el to deseibedtifetheadtyvepbaednbyofrdrensbsofbeheaited may ther edplacedrsy another
at the sanme tine, the liquid jnperyvious sheet material 721 is bonded with
the |iquid [ORIPeRtx06, as shown infig. Idven fabric 722 at the positions of the
grooves wth hat, i : o 14 ion cAPEPRS! | fuBes
the step of Fi g‘?temﬁég’,dgesx?&e’ﬁﬁg? %'ngn(is‘itj"lgdra glgg[xﬁag?]n perpeﬂ%?%gllhg%eiﬁ%so%%gt -
| ond5t udi nalofdongenpthnamdf nartosv gridth\507 gre rdisposed’id3parailed te bacht dtherl amglutapes 508

I mper vious sheget material 721 is t off at the positions of. the
grooves 723 'P?f’eefq; sefrhand shess suchas nonswoven fabric "’xw"ﬁﬁ’?& e ﬁ? ‘?*ﬁ?fesl%ﬁ qgfeagm
only the |i g " AU VI 508 -alldA  ligufdl éd1Ring t6 thePabsbiisl i

42(D), sl urryh%g@gy?éﬁ%&%SA gér% thefaglglgl\b/l are uni %dgrm y lél‘lﬁsper secf I nngareglon
di spersi on H6reach the absodhentitube 507vantieat the sapieblioe impraves theaiovenexisting between

Is applied optqo the |iquid,peryio sheet material 724 and then after =
renovi ng th-éRT? %“&Bﬂﬁéﬂ%ﬁ?%’%"fﬁ??ﬂ&f‘ the dents 724 are
filhad W th abgge hamberBidihk 3lze 6F the MBoeatudes 813p0osedRn Watsoebihl rédion of an

Lastly, in the step of Fig. 42(E), the topsheet 726 such as
non- woven f cabsotbentspradiugs wae dbesselecied t?qpqmiigg upon the shape, ‘use and desired absorbing

property of the absorbent product, and the selection can-easily be made by those skilled in
the art.

In the descriptions and drawings made and shown in the above, the above-mentioned

25 absorbent tubes are shown to have a virtually ellipsoidal cross-section, but the absorbent
tube is normally thin having a flat shape before it absorbs a liquid to swell, as shown in

Fig. 31. If the absorbent tube is of a single layer, the circumference length of the
cross-section is constant regardless of the shape of the cross-section. The 1onger the
circumference length is, the larger the area beco:;ws to be provided to carry the SAP 402,

30 and when the SAP 402 swells and increases in volume, the thickness or the height of the
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I mpervi ous sheet material 721 and the absorbent material 725 and the quuid

I npervi ous 20 sheet material 721 and the absorbent nmaterial 725 are
bonded to the topsheet 726 at the position 721 where no

absor bent exists. Fig. 43 shows a liquid inpervious sheet

materi al where the many dents forned in the step Cof Fig. 42

are circular. Fig. 44 shows a sheet material where the dents 724 in the .

step D of Figpsobénttibe bédonRd Lirigeh m%ﬁ :em@casbﬁm endneplestvh@5the 8pporting sheet
|

In the absorbent sheet as shown in t he non-woven fabric 722 .
const it uti ngdQlte provided with a gugsep&ori sue @Hﬁ&setl?g@?ﬁ@mwpﬁﬂ&ézb Agussst 510 is

| nper vi ous eet I al 1. |
of 10" g1 ercigpsed 8t B Bp apitfes 3 B Bkt R, and in he xamPfol BHETSI 4S5
hydr ophobi ¢ gi§dt5e0iicdispéea ohlbabh side eﬁi oPEhcanbcerEi tabel Note dnt xml\?lgn34 diersude |

of a m xture of asa/nthetlc fi ber. and acellu%ﬁslcf O(tahr h as’

rayofl, Lyocesnds anawhichignssetgdl0 are provided arg:-ligked at-portigns,
confi gurs ati o #Iesfy, %J'rﬁﬂg'a%el'l ngﬁé’biQH tﬁﬁﬁﬁt&dﬁ?gﬁ& 721 is

-41- or rugat e eet and absor bent
material 725 i Sndhépmmbnand)cfofMpmmanvemmn, a supporting smahdm er compdsed of

I n the bottons qof dentsagéh f V-Ie.tter Shape xtend| raIeI t each
ot her. any sheet mategjal yhigh; s ligyid muaﬁﬂéiﬁﬁ éo BESr

mat eri-al 725 &e&gﬁ%%?ﬁé?&aﬁlé‘ nﬁ@rﬁl is asrrl]on-woven fabelc 601 a@%@é‘lﬁéﬂ lﬁﬂfesabiﬁe,sm

in Figs. he structures shown in Figs. 45 to.

47, ohe Ilqmmilwnpmvﬂabns ofhest abserbent atompvsiteregs shown in Fig. p3fyecanr alpevke

t the bptto f the dents 724.
T e sy o TR AepoST BBy it i 698 ey b e o e
i nner wal | Tfﬁce&divﬂgkﬁx% B?@Qp&%@érleoztsacﬁ hS PBT bt fayoh wikessiteRindRéewoaén

but preferab shoul have a funnel-like taper with the size,
becomi ng srrafabac 6010 madsp of (ﬁybthcue rﬁlm. such as polypropyleng |bywaneaps fpavater jet

material to fill re easid f r
shape of the® %?%ﬁ%ﬁl no‘b §'!r‘1%fqr%]g% { ?aggagfeag;?%%% %?g erggﬁup
0.5 ¥8M.i n t hgon-woven fabric 600 ifaBtions ad the tilheer dReet andyrae shown ih Fig. &7, on mddueface
width of the shorter direction if the dents ar nar r ow

|.o
L it SRkl 5 e ryly hek d9tha e f np e S FRYEE

or . ﬁlFﬁxl tshée°t difficult to hold a sufficient
am)unt of absgag Ok’erl a em r the dents. - .
Next, briefly, Fig. @8@6% aprabi&battlpyochqcpbf esinicurersuhieregthe hbsmlmoshmnm%ﬁe@g

o BB is ot i WETASRTBEoSEP AP bRt G,

shorgg cut stgp ?thési\;%eﬁo@ O{mo&? Bbih Sid& regcéa?l%rs \Wh3 Glie ipPovidiid EBtHpaRed of a hquld

dependi ng upon e chard ristic or property of the short-cut staple fib
conponent , 1mpemous sheendhﬂieysxdﬂ oﬂeaph éegaga@hen 1603uds liskedtte thet cmserrsbeeééé (¥} @nddh
fibr Ill atl Cmother g’%e 1? %ng e to t%e en E‘frt%e other leg gather 603 at some interval in which
interval the center portion of thc absorbent tube 600 is located.
Other examples of an absorbent sheet of the present invention are described with
25 reference to the accompanying drawings: |
Fig. 39 shows a sheet material where on a liquid impervious sheet material 711 made of
flexible thermoplastic film many dents 713 are formed having openings 712 in the bottom.
An absorbent sheet where the dents 713 are filled, with absorbent material is shown in Figs.
40 and 41. The absorbent material is made by ﬁxi;lg the SAP particles 714 on the inner wall

30 of the dent 713 of the liquid impervious sheet material 711 with the HFFM 715.
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exampl es of representative processes of nmaking the absorbent sheet. From

these flow charts the configuration of each process can easily
be understood. First of all, typical nodel exanples of the
conposite absorbent of the present invention 25 . conposed of four

conponents of the SAP, the MFC, short-cut staple fibers and a

supporting sheet are shown in Figs. 52 and 53. Fig. 52 shows the conposite
absorbent in a dry state, and Fig. 53 shows the conposite
absorbent of FEig. 52 which has ahsorhed a | i guid .and swol | en.
o oo 5 i Baacral el TSR IS PIRLCIRE 4 apraliedents arefitsaivil Bnricles
surface of aNgiigBed dintsSAEARA with cBirsérpartidesshor t -cut stapl e fiber conponent
113, and the 30 HFFM 114 are held. As shown in Fig. 52, the SAP
particl es exi AlsodFigodR2shdwsthesteps ¢fl making other absorbent sheet of the present invention.
-42- " . rticles securely bonded t he, NRC when t.he
are in dry 12 stengf Fis- gR6REa B fmbeiins shest MBh Mot Afa il AR
Wi t hs | eevayngisweriffabiic 7¥2 hifing AQkkrat ektefdibilityeart 1418 'on @AGIOOEEE withSthot melt
l'ike an unbrell a. : ~__ Wen body exudates are discharged into the
conposi te aagbosive tayer (nes Sawmbisdbaswean, and in' theestep of Jigl 42(BY many: gropyad

t he hydrogen bon of the MFC an& o) ; .

more freel ypoﬁﬁ?ns\cfj\ﬁlsrﬁxﬁ"p% ‘ﬂ@i“{i‘g&kgm rgéﬂ %r@?@gb@f%&?@ﬁﬁ%‘&nﬂe%mg&qdhrgp, ?'}%ie
SAP i s prevgfieidme time, the liquid indpergiohsishetrhateiialt72¢ isbéntded kvith the liquid pervious
Fig. 54 is a structure where, by using a bulky substrate, the effects_of

t he net wor khaarwoven fabric 722 atfheonesifions ofothe stpovgst With Hhot gneledn detsyeep dhis

shogd -cut s ny :C ' F4 PR iCOATS
11ai(? epr esent gnghikg {ﬁséﬁgp?é]yﬁ%ﬁaygr 'fA%zﬁéégﬁgé%'lgt%F%%‘é{e?%%rag‘s}ent s%g'
| ow densi t Viohgisirlinad idirettonsofb sher gdobvedl partion [1723; ewltesetiyh the Fiqurigh dmpentias, shbdi3
represents ) . short-cut stgple fibers, ang%%m repr.ese t2 eAHFFM
It is showmalail T2cissab oftat the nositigps of the grooves 14 Eﬂ"B’dthfﬁ ael £idgat

| eeway ano hes fi ; j2 f S :
11107 1t riprhOfis i sp O oy e BATRNION Aoy bl N e Srp oS
conpl et el y 4M(D)5slurry wheret the rS AR randcthe HFFMe asuyyiforily glispessed , inbaitdispassicn so

e 3500 9 B, S R e o o iR oo B

conposit e aleer hgBial4iand thensdtlel rGhéVihg HeIRfuli SdinSeHRACAHAYdryg, BR dents 724
constituted, but 1 n case the supporting sheet is used in such
uses as a |argdilled wavit absobentomatedal ¥38 @mnomf of thp SAR angd the HFFM. Lastlydaithe

et hods. of SUaPL T ERERD Ka5hee 28 s ik 28R FovehdEp T RERebotd 8 iy
described impervious sheB€hfawrial 721 and the aBsbrbend Rshieiial 25 tadd A liqhidy ingfertibes

swol |l en*SAP i'n a conposite absorbent when wetted
sheet material 721 and the absorbent material 725 are bonded to the topsheet 726 at the

position 721 where no absorbent exists. _

Fig. 43 shows a liquid impervious sheet material where the many dents formed in the
step C of Fig. 42 are circular. Fig. 44 shows a sheet material where the dents 724 in the
step D of Fig. 42 are filled with the absorbent material 725. |

25 In the absorbent sheet as shown in Fig. 42, the non-woven fabric 722 constituting the
composite sheet together with the liquid impervious sheet material 721 is preferably a
non-woven fabric of 10 g/m® to 50 g/m® weight such as a non-woven fabric of a
hydrophobic synthetic fiber such as PE, PP and PET and a non-woven fabric of a mixture
of a synthetic fiber and a cellulosic fiber sﬁch as rztyon, Lyocell and cotton.

30 Figs. 45 and 46 show configuration where a liquid impervious sheet material 721 is
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Cut a rectangle of 2 cmx 10 cmfromthe conposite absorbent to nmake a
sanpl e. [err] Standing sustainability of the SAP 25

Pl ace two rectangul ar sanple pieces with the SAP side upward at
approximately 2 cm interval on a Petri dish of 12 cm dianeter,
add 50 M of 0.9 % NaCd (a physiological saline sol ution)
gently and allow_.to stand for 10 mnutes for the SAP.to swell._ Visually

observe  formed in a copuguiehshect and Abrorkent ieatesieb 723 isdisposed and fixediin eFOM
th I
T Sl i o 4 boms o gens 724k (98P gk el BhRn Bt o ach

-43-. " other. [err] As the SAP swells, a little SAP is observed
to come off. %err As the SAP V\eﬁésls tw e\cpservc;lto
come of f appr edlsuifig. 47 shows an example pijh °K33‘F ﬁf’ﬁ é“ dots,
obsgr ved to n&3i%a ﬁsr \ﬁﬁasrgégg tlgF?é§ QS‘AHd!IQE the l'i quid. ' [err]

St andi ng comng o e procedure is the same.

i ncl udi ng the Inrﬂtngmnturesrslmwnm&gs i45 g, ﬁtedupludlgnpmetm stabiimalb;tal 721 may
test, excepéﬁ; hattgtwo sa ggg ES are f‘ba h t he SAP side downward.
[err] Verti ’&g§ S PAUGITS T’ntf SAP ' © Take
out the sanpl %ahg%é e ddnté 34 RinkBd 3n R fig muhﬁe%ﬁﬁheemehama%h&réﬁr

t he l'uation I n the above-descfibed standing sustainability
test, hol d imer-wall extentling pedpendicularlyotagthe suifacel ofdthe sbestonatexialh but prefgrably,

ver] So1 LY SRR 2Rboll LUBLY LUBE LG Rl Ll Yo o po g it
criteria) allows absorbehEfitalerihl thUAIPinSHEHe|caSi1ySAMRe iste UF gAY PWpdrids GPBR 48 ize or

[err] Alittle SAP as swollen on the surface is observed 1o coie off 15
[err] O smapamfwabsmrhmtmammtrb@tsmlrbhetanbasmfsm p@fmy@immancthﬁre
off, but th

di t t h th
ot obser veReRe fhe dpns ar cibuilt & GERAREHe A4 Ok rSHBR A B ERETlng °
observed t OafdPfRréWlin the shape of elhfs’ée E%c‘id?@[e’sbxogro@fre an if beeube i theGliaretdy of

conposi te absorbent Cut a circle of 5 cmdianeter fromthe
corkfosi t e awidsthistao smalhduis difficultte boldagsufficient anjoupy of aksarbeny; material fiably in

dropped Ilqwe%ﬁgconds) Pl ace the sanple on a Petri dish of 12

cmdi ageter Wi the SAP side upward, drop 1 ni of 0.9 % Nad

(a physi ol ogi Qéxtskriéflys pscdesdels @PéfeMbl&hpphé@lﬂh&ﬁd@g thetabsorben tsheet of ticpresent
sanpl e - takin approxr mate one second, and meaf e the tine
(seconds) umVFPUQW@F%%é@ using the/HFE M, the SAP and a ghoslopus staplepfiber component, || .

Di spersing Wée&omag the short-cut staple fiber component is selected, which is optimum
20 - depending upon the characteristic or property of the short-cut staple fiber component,
namely in dry state or wet state, the necessity of fibrillation. Figs. 48 to 51 show several
examples of representative processes of rnaldng the absorbent sheet. From these flow charts
the-configuration of each process can easily be understood. |
| First of all, typical model examples of the composite absorbent of the present invention
25 composed of four componepts of the SAP, the MFC, short-cut staple fibers and a
supporting sheet are shown in Figs. 52 and 53. Fig. 52 shows the composite absorbentin a
dry state, and Fig. 53 shows the composite absorbent of Fig. 52 which has absorbed a
liquid and swollen. In Figs. 52 and .53., reference numeral 111 represents a substrate, on the
surface of which the SAP particles 112, a short'-cut staple fiber component 113, and the
30 HFFM 114 are held. As shown in Fig. 52, the SAP particles exist dispersed or with plural
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Put 100 mi of 0.9 % Nad (a physi-ological saline solution) in a Petri dish
of 12 cm di aneter, float the sanple with the SAP side upward
with the side of the supporting sheet in . contact with the
liquid, and neasure the tine until the liquid disperses on the whol e
surface of the sanple and the applied SAP finishes swelling on
t he whol e surface. 30 3) Thi ckness of supporting sheet (nm

- 44- ~ Cut acircle of 5 cmdianeter fromthe

SUDOT 19 SRl e B BT By Bl e s Aol SR

of artidiRArP ESiAned with 166W R ds] covéRd by e Sherbeitestiple fiert daﬁnptmaﬂujusmg

pressure ofp3 g/cnerr]. 4) Apparent density of supporting sheet
(g/ cnf er r] )like®n umbrella. Calculate fromthe weight (g/cnferr]) and the

t hi ckness of t S orti ;

Appar ent denm%{eﬂﬁgﬁy Pﬁr"ﬁqﬁeé %ﬁ@%‘#?&?rﬁ/cf pOSlt:{?ﬂS%)%‘lt hi %E\%Psl ?sr?rl;ﬁ '
QO h&  conpaRéh o SWEIRr At et h étyboﬂdstdoﬁth@l\mm cunnffnand)ﬂlcz&ﬁd’ swells "
descri bed where an absor bent sheet

per vi ous supp@rftﬁebgb@mﬁvﬁﬁ\q@ewfkm is confain @twfﬁ

SAP parti Clﬁm@g%o&o 'nten% ksurface of the i qui d perV| ous supportl ng

sheet with I ayer formng a plurality of high absorbing
regi ons havi nEigli hiera structure where, diyasing mgulkmsamttam,yhetfmtsbfemgmevorkam '

reglons as distributed in a_ destred p ern on ace
the |iquid igwroyed s %ﬁﬁb%‘?‘rﬁg #the Storttut stapl #bcorggoqeg}bl In& 1gyg£

shoyp . P! UeflrddeX rineft 411 é&h&% Bigh IS BYLAE the GRRra@) 0N Bireishosents 2

capability o ne absor béen ayer a ow a f bi ng regions having | ower
absorbing low density layapabithe subsiratd,hk12 uepresentsnthes 848 pantisledy il 13 represents

R g absor bR %,t'«?u@gqaaﬁsf‘ 310 8 14 Frpreients (e BFEM Jt BrbEndffs iy P Bafi

absor bi ng r I thE| fiber$ Bf ittie. Row @Bty Uy Eradf the substrate
Cross- sch%% Vi ew o gepeaervs{ayoﬁemon#e absor bent sheet sh%’wnyl n 20

Fi g. 55. RelEibeinahe prasent ing@8ione pbsasbent Jayer anypbe provideshalk overpepmpletely on

mat gL i al suc n, f.abric | r

per ¥ ous nes%‘ale‘éﬁ‘&}'f% ofi by éPP@jP?%mﬁeeg.r b G183 ﬂr%vﬂggupg-é&gldﬁg&x Aoty 0.

absor bent e Sl gl hg Sheet
EIOabl ity ‘?10 and regi ons lg%rd?%nlyaﬁiei @fetic supporting sheet, a

absorbing c | ower absorbi ng capahili tﬁ 220. '
The absor becampasite mbs@b@xta\uamngamﬁﬁwt&bsmbmmagmm nstitutesdy fut HeCasprm .

Snp bart i of eSS e o3 bl bldshe%a it B Bl S6M Pt o™
, sheet, absorbent layer may be provided on both sides of the supporting sheet.
20 Methods of evaluating the properties applied in the present invention are described
below: ' ' _
1) Standing sustainability of the swollen SAP in a composite absorbent:when wetted
Cut a rectangle of 2 cm x 10 cm from the composite absorbent to make a sample. |
@ Standing sustainability of the SAP -
25 Place two rectangular sample pieces with the SAP side upward at approximately 2 cm |
interval on a Petri dish of 12 cm diameter, add 50' ml of 0.9 % NaCl (a physiological saline
- solution) gently and allow to stand for 10 minutes for the SAP to swell. Visually observe

the condition where the SAP as swollen come off from the samples into the liquid.

(Judgement criteria)
30 © The SAP swells but little SAP is observed to come off.
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and is bonded to the surface of the supporting sheet 203 to function as a
nmeans of transferring a liquid to be absorbed to each particle.
In the exanpl es shown in Figs. 55 and 56, the difference in absorbing
capability ’ bet ween the hi gh absorbing region 210 and the | ow
absorbing region 220 of the absorbent 30 | ayer is realized by the
difference in_the thickness of the absorbent |ayer. This thickness is

- 45- ' O As the SAP swellaalisdeSARds abssovedrto bymbyfft he. configuration of the

| ayer of the b Q [ Fig. 56, the

thynner 1 ayer3rS e SAR PRI IR saRGE oRrvert o pome pEABRRIAM, t U6 o rore
| ayers. X As the SAP swhlls, @& SRPds 6bschid-tdeume offalkiy mubRio pilk vy iaftks Ralia.
properties as _naterial of the 5 ! absor bent sheet of the present '

i nvention is M‘E\ﬂ%ﬂ%ﬁ‘ﬂﬂf&}@@%’dﬁ in Japanese Patent . . . - Exanined

o 5711 e o BB e e A oy

stretched andcsheat:e eiat 10 APl piecks are | laoedwmﬁrhewsidd:d@nnﬁirdto provide a
Cross-sectio @ structure as shown in 8‘9 58. This - : © non-woven

fabric has rVepically suspensting,spstanability REG SAP el ongate nuch only in one 10
o ecti on [ i Pt G hSGP e A G, it Dol il 200 40

preferable r
exanpl e of newalumioe ninf der iabovesdeseribedr etanding| yuspairegbilitg dtebly hdlé griecceadtof the

appli,cant in his Ja ese Paj ent i cat.j on No 4 ven
fhbr |1§ wher elopgitudind] directiag Wh ¢ Cé@g@we Suspen arlrirrgwaﬁx &eégsm gen of
| am nated. ThieSwol gh§g_tpqg,60 naﬁé;?gqgﬁ,pg{e%ﬁﬁ%&ug has a structure, as

shown in Figs. 59 an ces of a net 407 where
| ongi t udi nal (ekdgement ceiteriahg 405 and | ateral elastic string 406 are

I nt ersect ed each. ot and..bonded at points of"
i nt ersecti onb:"ﬁ‘g %&tﬁ?%%ﬂ@ offos and 409 are | an nated,
and the net @dxﬁthssma%n&paﬁﬁﬁsﬁtfa&ﬁseegeiv&gmldoﬂe%fﬂlo arranged in

parallel to each her so that the |am nated non-woven fabric
has d5proper & fos“@élm AR, Reﬂa{l of theeS AR gaithe snrtaq:c Ioobserved o gorng offp dut the SAP

direction pe bondi. n The “SAP can-be
bet o ehand” ol ek byoued e FAECHIRSERATS stk Biersd Fsameetn « he

shape-of a sbeetmaﬁutymouhﬁsmsba&dmwmwp a supporting sheet when
the supporti s manufactured by practising the present

i nventi on. R?Qb?éﬁ’s%rﬂfaééhf%ﬁq ’é‘l‘é@thYBé‘OfnPOSlte absorbemipt ai ned, for exarrpl e,

b Ki
f?/brnca)ulsn%Ag ngjfj?&i ter fg |ng a p H@Eﬁ%&ﬁé@%@t@g&dﬁtﬁoaﬁgﬁ stapl e

fi be28 by an@Absorbmg umaofdx‘oppdili@ﬁd(@d:pn&k)at treatl ng to fix the |aninated
COMpOsi te, or fter jnpregnatjing a on-woven. web w

th
acrylic acids sampple Vit %ﬁgshart&Zméemercﬁmnhgh%ﬁeﬁ side upward drop 1 ml

of 0.9.% NaCl (a phys:olog_lcal saline solution) with a burette in the center of the sample
taking approximately one second, and'xrleasure the time (seconds) until the dropped liquid is
absorbed. |

25 @ Dispersing time (seconds)

Put 100 ml of 0.9 % NaCl (a physiological saline solution) in a Petri dish of 12 cm
diameter, float the sample with the SAP side upward with the side of the supporting sheet in
contact with the liquid, and measure the time until the liquid disperses on the whole surface
of the sample and the applied SAP finishes swellirxg on the whole surface. '

30 3) Thickness of supporting sheet (mm)



| mpr egnat ed non-woven web. The surface of the carried SAP may be exposed or
may be covered by tissue or the like. 30 Next, with
reference to the acconpanyi ng drawi ngs, an apparatus suitable for naking

- 46- t he absorbent conposite of the present invention
I s descri bed bel ow In Fig. 61, reference nuneral 31
represents a tank for storing ion-exchanged water, 32 L represents
a tank for storing the HFFM stock sol ution, 33 represents a tank for

storing .acetqne, .and 34 represents a tank fqr storing,the SAP.
The HEEM wat e CHASTEREGES b gRmerss from e STRRaring sheebioamake ASHMRIG MepTire3Sing.
i ntroduced igthiRkfesSighbgot/Dhiki GReniitA\Pré@sion/Thdinmnchtd MeE'Co., Lid, wi area
diluted in tahe m Xi r% unLt 35l with water ?aken from‘?ﬁg (%%n%td:%l“,mhatr?g, thoefn,

punped i nt o the probe of 15 cm® ¢43:bmun dianietey) andi the meastiring Pressude of 3gemter . | nt o
t he m xi ng it 36. acetong taken fromithe _ tank 33 is o
i nt roduced, ﬁgﬁ‘a’P?‘ﬁP‘s&?ﬁSWBF%“HPQ“MFS‘E‘a‘(t&}%FQ a third mxing unit 37 provided
wi t hs ' Calcglaie’ fréh- the ma%mth@dﬁ’; 2@ the)khiiclhéss BE e SuppartingCiRSt BY Ghe

introduced fromthe tank 34, and in 10 this mxing unit the HFFM the
or gani ¢ sol ¥ellawingfempulaind t he SAP are nixed to formtheir | '

m xture. . e Ot h L} ‘'suppor ting sheet
13 of such nat“e’?qaﬁqntg%mht%%@'é&mﬁt@&%ﬂﬂﬁﬁg@&ﬁ%gbﬁ%‘ﬁoI led froma roll
38 and then i nOtrd¢orpositc sbsbebefi shgetembodiing Eﬂb?réseﬂmﬂ&uﬁih%e described wherel S
provided with a belt conveyor 41 and a nhozzle 42 | ocated dj sposed over the
belt of thean@bsorbent sheetispravidpd withip diquidperviops supparrg shegt;pad mpabserbent

m Xiggg unit | | 1t e ' £ S I,Ng
hoar 15" o ¥k boneBae SAp palitlcs bopded to cithbitlabe e WeutapolViGus B
Zrz esc:i bteﬂ Sheoe ehitht the abtorbemﬁay&rfwgng ?mimmﬁms' Tihcsfhii@ a;bmﬁ;ll 4§glrégi@rlrjm l&dv?ugwhig_héxe
onto the ] . ..supporting shee . nozzl e may be of vari ous
confi gurat i ah%ore@s&ﬁmmlgwﬁﬁh&lﬁ r regions as dmﬁﬁ?@@ ik GesiEpg paftera An the FpEace: o
| ayers for : ' : 13. 20 - The formng area 40 .
_ is-furtherng?g{\%]gg‘%&?ﬁﬂggégli ‘?3%@%%3 conposed of a pair of o
rollers. The sHigodist typigaly stedws o pluzalityiof thighhabsorbing) regichsdmeing kiphériahsortings
preggsed by the_toll ress 43 so-that.the sol vent, cqntai ned in
Phe 181 spet s CoRbHHE Anfhesatsqeheas dayes nd. v cboming reglons having Jowe, shrorbiig
i s punped t@_aﬁdbﬂirz%oﬂﬂ portig Whedt Shbodying the present inveors L&P%tdra@ir%})ﬁﬁt
13 after comng out of the"formng area I's sent” to a drying area 50.
To the dryi mdritercolor&dpartst shaiw high absqrbingaedgions 2H) arid the dlack cplared paitsshowuow
rolls 51 and, 52, are . 2 provi ded. . The supporting sheet 13 and the
mixture di spEyUPEEPHG0S 428pr ayed on the sheet - are dried while

they are bel ngFfz0889Y adoriRAfal HRsPECHBRAVIES oPh phit Df RRY ABtdrbeht SieePshotiiflin
52. ’ The supporting sheet after comng out of the drying area .
i's @Bnpr ess &g 35.aReforepce aymarsl %03 represents arsupP@Eng shesit ynadegofomateriphsuchogs
press rolls nglgi-v?@vdenGt%brig ﬂgwﬁgh i ’ap%ro%nr'igt%%qtui p@&leou%‘r‘i’e%‘é’f gn%ﬂm either surface of this
supporting sheet 203 absorbent layers-200- are provided -forming regions of higher
absorbing capability 210 and regions of lower absorbing capability- 220.
The absorbent layers 200 are composed of the SAP particles 201 and the HFFM 202
25 existing around each particle 201, and the HFFM 202 bonds the SAP particles 201 together
and is bonded to the surface of the supporting sheet 203 to function as a means of
transferring a liquid to be absorbed to each particle. '
In the examples shown in Figs. 55 and 56, the difference in absorbing capability
between the high absorbing negibn 210 and the lc;w absorbing region 220 of the absorbent

30 layer is realized by the difference in the thickness of the absorbent layer. This thickness is
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30 - conposite layers are forned on the supporting sheet 13 is

obt ai ned. -47-

Fig. 62 shows a system wherein an apparatus for naking the HFFM from acetyl
cellulose is conmbined with the apparatus shown in Fig. 61. In this system
acetate dope is stored in a tank 3 la, a coagulation liquid is
stored in a tank 32a, and acetone is stored in a tank 33a. The
acetate dope:epmderttdstbappwulb/aty the donfigurdtién ofithiehlayéraofkihe absorberd polymer end ant

to 5 naspl pe fi rlllatln n|t er illationis .-
carried out S 21 56, G Bipiin sy if o e HOF, and 02 Sickprpyer o $a of gore
obtain finery gﬁ” I s, nanely the HFFMin slurry. The HFFM are then
m xed in a setond mixing unit 36a with acetone fromthe tank 33a, and again .
m xed with An exantphe oSmbm-womntfttmc ha\unglgmfmable( Wemm)mam of the
subs uent steg% t he .sane _as those.o ces

iﬂ rbent-she

! o5 B preat BERSHRY i g mameions BiRpGed, flopBost Phient
appl ying a nExdmingd PhRAAS No, IHELD-89862 of the preseAPAPPIICAR, AoPRQVER fabritWRire
13 in the formng area 40 of Fig. 61. In Fig. 63, reference '
nuneral 44 rspncand: kaving e;iwpmpeuerttémctm issesed; sgetghed and heat getspe asmethod -

<7 ot &t bl AT 1, i 7o, BTV iy o PoeEBh Dyt " biowtl SRR S8 s

of the peri phgi-wobét Tabril REed propéde ofi being encte I@NS ko @ldnigatsi Muckhoaly, i one
pair of 15 roll s 46 and 47 are provided which are rotatable with a

shaf 10 n t hedissctioar IniKigpa§. she preferable range of H isdkd aun tq, 2 mm, ?@qlﬁﬁrefﬁfﬁ;ﬂﬁ'ge .
rolls 45. Th&%%iﬁl}{?t&f %)ntacted with the periphery of the

di pping roll pressure, and, as, for exanple, shown in Fig: 64, has '
many ring Anothess Brgmsysle gifonorewoven tfhimqow i hpreyiouslyr propbsedhby rthe present
bet ween t'he roll 46 and the other rol] I ch has aﬁ%l at

surface, t heaRPlisHY AR hisglapanese mmcﬁpp%caflen blo Egg@&fwmghnqmyom& Fig where a
di spersion | pahivGiisic EEEP'%:& QﬁBasv%Bb Bl%fg Mo irtsheP T BRirahdlhdh- %Oéxﬁéabhe

the tank 44 eposits “viscosity on the periphery of
t he U ppi ng hasd stifcture} as shogvr mFigs ﬁﬁmhd 60, where on bolhradlrfacd:srmmtrmdwbcwo;_;

h .l .4 T, hown '
bhc pieror e Tanaiulian slasfe stang Aa SN Clalgalichishi syhEANGS e ntged pittSeact other
to each ot hegnPhdhded ]gt ?omtg of 1r§t@fs€&ﬂm° 'iHeTnﬂé‘al %i" bitRecht et hl@S 2HA 0D labd BnSRAL],

The grooved pattern on the rofl -~ can be freely designed,
and the m xt andethdinepand itherweb que borsind zﬂmgabmdlwllm 410 m@mpomaraﬂgl o each

sheet |nap tern dn to th tern on the rol

The feat ures® td'é faf‘g %E%F@Eﬁb’aﬁflé’mft éﬁAghtg elongatp gruch.
absogdent onlymonc dﬁé&@@ﬁbﬂ)@ndléulm@%xﬁlﬂgihﬂésml@esCrl bed briefly bel ow
When the highly absorbent conposite is used in an absor bent product,

firstly, the=30The SAP qanbebeforehand carriadehy a supporang meorhsa prevEusky forped in ted
while worn bghagé of 'atsh%gs%qlP Zarf'also be introduced irito a supporting sheet when the supporting

sheet is manufactured by practising the present invention. An absorbent composite can be

obtained, for example, by making a carded web of easy-to-melt synthetic staple fiber and

25 fibrous SAP, by, after laminating a pulp, the SAP and easy-to-melt staple fibers by an
air-laid method, heat treating to fix the laminated composife, or by, after impregnating a
non-woven web with acrylic acid monomer, polymerizing and cross-linking such
impregnated non-woven web. The surface of the carried SAP méy be exposed or may be
covered by tissue or the like. ‘ '

30 Next, with reference to the accompanying drawings, an apparatus suitable for making
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-48- . liquid, so that the SAP particles are held

securely and stably and therefore, if it is folded or . bent, the
SAP particles do not nove or cone off. The structure of the product does
not break down. Secondly, when a liquid-is
absorbed by the absorbent product, although it is of a 5 structure of

pul pl ess with 90 % or nore of the SAP, the product absorbs the liquid very
qui ckly wi thout bl ocking thanks to the hydrophilicity and physical fornms of

t he HFFM Thir gl t et ouid rhed, swollen

pol ymer par?‘?@P%ogb?fgowg?%{_cﬁqit?{qp'gée@(g%v%}h%@gdj“énsbea%%%vf'he networ k of the
HFFM and ar e Th®Fig.p61 refeicnte hinneial 31iréistestints a tank for storing ion-eheRadged witer, 32
feature of the absorbent product relates to a characteristic when it is

di sposed 10represents gftankrifer stpeag e HIFM tsteckpsalution, 33nepmsewts avgak for sfosingn

o2 o B R 3 s SHOSRAGE b
absaf bent i solaion takirefro@rtherink B2 i8 ihtrotdutsd o almixargdinil 35 providedewith @ stirrer,

cellulosic HFM s .. . .extrenely high in cellulase enzime activity,
the struct usiluted insthe mixingwnit; 35,vith sptertakere fipmnthe tank 31, and, theg, gpaped inge ad

in a short | od . ' o ' ] |

15 i SopEnifiag W lTBrovided R, stie? i U RRIR AR 20 RLRAPRRH Frchy B2

i deal nat ur tank 88 énikrpduced, and this mistarerib pnmpediintd a thied mixing unit 37 provided with
The configuration_of an exanple of a ar.gtus f.or Ki the ahsgrbent
sheet as asmef-_h%\?mmgﬁw&?.%gé%a%aﬁémﬁé%ﬂw@@?34, I o
Fi 91066 bel fm_m Uit %@Q-IFFM, the o%ics=é&%€ﬁ@%€er%§%%{@éﬁ%§ﬁ MRS oty fAldir

slurry supplying pl pe by neans of ch a sfurry spersion [1quid
cont ai ni ng misdutd-FM and the SAP is supplied, and to the slurry supplying

pi pe 311 a plugal,ty. of pipes 313 each on the to nd. of ., whi ch.. a nozzle
B15% o pr ovl el the tuér ndne 3R 4pfromBaiecyPeiER el Sk e A8 poR aven
punp 314 asgrit iANEHR e A TRASBY 4Md tBeiCinduced to a forming lab& 4. %Efonning area
di spersion liquid fromthe slurry supplying BI e 311 and di scharging The

liquid is provided matin 4 belt convelyer 41 and Tne: Jocatert disposadyover e belt off the

105 b5 Vo RSO i peremon bl 355 B 5 i ied 5L
coat ed "wi t hnéBR 42. While SeSppoitiig dHestl 3 islbéiaR eooRFed b9 thé Ibelt eeavdyor A1 2tias

conveyed at a constant speed in a direction indicated b

arow 1 nBeBel gecdsco e liserion Lguid s Sprassdfromtrgnosaiyd ontp thee
norzl & 312 Sipbgfthe 4t £, MicRle B nad eloe AL SaRRIS defeddifie poop e

bands 316 opattern of absorbent composite layers formed on the supporting sheet 13.

20 The forming area 40 is further provided with a roll press 43 composed of a pair of
' rollers. The supporting sheet coated with the mixture dispersion liquid is pressed by the roll
press 43 so that the solvent contained in the-dispersion medium is squeezed and the solvent
as separated is pumped to the second mixing unit 36.
The supporting sheet 13 after coming out of the forming area is sent to a drying area 50.
25 - To the drying area 50 hot air is supplied in which area a pair of porous rolls 51 and 52 are
provided. The supporting sheet 13 and the mixturc'dispcrsion liquid sprayed. on the sheet
are dried while they are being conveyed along the peripheries of the porous rolls 51 and 52.
The supporting sheet after coming out of the drying area is compressed in a compressing
area 60 consisting of a pair of press rolls 61 and'62, and thus, a product where absorbent

30 . composite layers are formed on the supporting sheet 13 is obtained.
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30 slurry dispersion liquid of a hunber correspondi ng to the nunber

of the nozzles 312 are o
- 49- fornmed and each band 316 can be nade different

in the thickness of the absorbent |ayer and has a indefinite

mar gi n. A nmeans of formng a distribution of patterns is

that, at the step of coating the surface of the liquid pervious

supporting sheet with the dispersion liquid supplied in a constant flow, a

le e . - ; L i
nozzl e i giglsed shewé A0syRterd Wﬁ}#{l]%coal{?gfafm gfr}nﬁm%ﬁ@we% a%gglgl

appropriate pattern to the [ ss and/or w _
| ayers. cellulose is combinedzvith dife appastisushowinin Rigy 6belm this systemvacétate Bops is
67 and 68. T z7] 2 showmn . . . ... in Fi.g. 6 S structure that
two slits hagfe"ﬁgd) s fank Hep 8 doreagion l@amsaswﬁm@%a@@em isstoredina
tip portion einki3Ba. THE dadie 33Zubiidn lif&id fidin R/ thil B Ia%ndi3%h dRKeh e
two tips 321 and 10 322, and, as a resul't, a discharging outlet 1s

formed on ea@h aspiraterdype fibrilking anit, where fibrillation is carried out. The fihfils aveanfinadiin a
nozzle 312 s in-F4a...6 rqcture,thatefour. slits Vi '

prescribed | eng "glé{ ﬂatroe(ﬁ}%ﬁf%%rﬁbﬁt' mefy fhe HFF W&Pﬂ?’hzﬁ? Jﬁ%@ﬁﬁ%é@“
body 320 and ntikel in a second mixingPuri#36d *ithiadetbhe!frofli the ¢k 334, And Qp4inRAKEA X

C

323 to 326. I&r}a% S case, on_each tip of the four ortions 323 .
to 326 a dis& ARyanaiheranixing yndt (eetshopen). The subsequephsispsare dhe samecas those of
" structures ofy Qak:fﬁ'%rl? shown in Figs.69 to 71. The nozzle 312

ctdte in which on the tip-of the tube 331 having

of Fi8. 69 has a struct Ul : -
ty or sorfig. 63 shows an exangpié bf andtherappaags forapplyinga didutesdibpésod lqbid
an integrated way. Al so,, h%.noz lLe 312 of Fi

f Fig. 70 h
structure i n°/% S(S‘HP‘_P‘iﬁ‘é‘%tﬁ Betol3 ihéhg ‘Bélflgfé%}?ﬁﬁag-eﬁy ﬁ?gﬁg?@ﬁ rederguee
portion numeral mSéﬁre&nEs' PoBlpkaod a0 TBr E&xﬁﬁlﬁg'@%ﬁx\)ﬁﬁilggé@ﬁﬂ iifia, :ilg& 1

rigid

the nozzle 312 of Fig.” 71 has struc

t he tube 331 tanks¥pndippinigyrold 46 indisgosddewhich és totmahle withra harizontal shaft in the céiier
335,0n the qutside of fhe tongue portion_ are

and a reinforgjin r : )

mounted. with gpgg?ﬁ}? Ifeﬁl(?hﬁ’gst&"% ipped in, he mixtore 4 Siaq kquid. Alsg, g pairqof
a di #8har gi ngolRU46 @hd oY hieSprBPRIBA "hich are rotatableOWith RCsHafPinC t%ﬁ@qupa%ﬁﬂcl,
and an discharging outlet on the tip of each tongue portion 53 to :
334 ara f or nEaspeasivelyatto dbe Hippings radlsi 45. pFley ralledi6 \is contacted withl ihe ypesiphery of the

di schar gi Lets. . Th |l es 312 are_di d at right
angl eq to T nEHPHIR TR £ it Beessy, APt Pty 10F EPIE: shown in FIDOY, bAn@eRY fgy -
Wi th the sl ushkdpedigsdtses bRhd petifheryd TheG BN the Rip-bedweetth@koll A6 hhd B cﬁb{exﬁglf‘i7

degrees q to the liquid pervious supporting sheet to be coated with t

slurry di speicinhas a flat surface, the supporting sheet which is to be coated with the mixture
20. ° dispersion liquid is made to pass. The mixture dispersion liquid stored in the tank 44
deposits by its own viscosity on the periphery of the dipping roll 45 rotating in the tank, . '
and is-transferred onto the supporting sheet via. the groove roll 46. Thus, as shown in Fig.
65, mixture dispersion liquid layers 43 in many bands arranged in parallel to each other are
formed on the surface of thé supporting sheet. The grooved pattern formed on the roll 46
25 can be freely designed, and the mixture dispersion liquid can be applied onto the supporting
sheet in a pattern corresponding to the pattern on the roll 46. |
The features and properties of an absorbent product in which the highly absorbent
composite is incorporated are described briefly below:
When the highly absorbent composite is 1;sed in an absorbent product, firstly, the

30 product is extremely thin and compact before worn and while worn before it absorbs a
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liquid as shown in Fig. 73. Wien the slurry dispersion liquid is discharged

fromthe nozzle of this disposition, the dispersion liguid is

di scharged in a direction of |ower resistance 30 dependi ng upon the
di schar gi ng pressure so that coating is conducted in a pattern having

- 50- i ndefinite margins. The reason why

t he above-described operation is conducted with relative ease is because
the slurry containing the SAP and the HFFM has a structural viscosity

t hi xot r opi L us sy .

f:ont ribut Pnﬁ‘l‘t“S .ﬁ]@a gg?‘%)p%ﬁ %%%F@%g&%ya{ gﬁ’t"zg‘?‘{ {hﬁ@@ lkﬁt 1s f°1d§11 N ry
i s di'schar gpghtf herS AP @afiittes| dd K&temobve of chng off. IThsi sthuckurd\Bf ltiee plodlissdées not

di scharging fl ow vel ocity, but after discharged it |oses the
liquidity abeaképwaifies. As a result of this, a plurality of
hi gh absor bin S a varh | N |

i ngefr nite na?ggregghcgpewfho?%e o‘rlt l?haltg,’gsur A’é’ %Bﬁ?ﬁerfl qurl%f:t %lr%ough %P
suppbrting stetire of pulpless with 90 % Arahdrerofntha SAP) fthedf praducioataortissthe liquidedery

bl sat i on cARERpaviBu Reckps Sinkhp B Bisienbilghy ehehssical o SEtherIEFPhor of

or 0, | "h L,N
mechani sm of the Sﬂp{)f(t)ég'ﬁ(ﬁ:ﬁi@@osﬂﬂfeh Q\Qﬂﬂé}ﬁ)&%‘n %I sagrrs;gl%s a 55'? E&m}éﬁ% )
Ibayfers vvrdtr cltheareewh anmfdmbHEFWambare&wsrpm\tehtedlfmseor?mgaﬁfldt ht : . ' can _
e forned. In 0 zin ul.sation o

utilizing a e °“’B’ yea@‘ﬁeﬁf'ﬁ? i’ g" érfga E‘S’F‘%ﬂq"ﬁ nif isy us

to gove pul satTRI aBiokbik Sof!te ¢ eittS invention wHéhSiP% h eanﬁétucvrtu Setdie WREES
-of formng a di str| ution of patterns are described. To

conbi ned wi rdmaing stable @f it iscbwie ifrshearing force issappliedidn gnmbdlmlyr nglissociatedAfThas
Is different

di fference Phsogtb?éf%Fw&bs%gcg?fB@Sglﬁ% @Pszl]ah fe Sh%ﬁ%on’ %I V%g‘? gﬂﬁﬁ%mrlﬁy.

I'n this casextrihdl{ highdn wlﬂ&é%hﬂm%&@ﬁﬁbﬂ 'ﬂ:@dﬁﬁicﬁi’@oﬁénﬁh'fﬂ-’ﬂdiﬁbﬁiﬂi dhé Iagdn
the nozzle taken 1 nto consideration, it referabl e to di sperse such SAP

as is of |aigdissqeinted in a shoxpanqrmdr@‘ §liﬂ§eF esf ifdandy biodegradable eminpagetic type

658551 o0 U i % o oo AR S, iy grafBbAdl”

patter ns |i &ssdrﬁumcarsbdmign&J | e, having different distributions
of concentrations (-higher, and | ower concentrations), of densities

(hi gher and | ovidie epafigpmfien pf ansxample of ak ABRasatps forcwaking ihe @hrqrhert)s&ﬁe %
the sane tigg,ep i inJ F%ss 38 ng;eE&?oeﬁU{vitﬁ%fe%n%é ﬁfnlgo%f b@lBﬁP R 1 68)

portions, raprd a obt'a )
utilizing | seferenceonumetl 8lllmaprpmn1ts ansiuwy sum‘lymgsppblhygnﬁams bﬁmduelnd slurry

n b t abl tili t hi
Condlnt rat i dhsosiem Gt pratmiag the HRER and the SARS spapbie. whip b urey suplying
absor bi ng AN 4 bHEKPSF FBESBPS ack'dnl e ierd S WMER Wbk 72 is provided is

connected. Each pipe 313 is provided with a pump 314 as a’ transferring means of sucking

the slurry dispersion liquid from the slurry supplying pipe 311 and discharging the liquid
from the nozzle 312. The pump is driven by a motor 315 which is used in common.

25 On the other hand, it is so designed that the liquid pet'vious supporting sheet 203 which
is to be coated with the slurry dispersion liquid discharged from the nozzle 312 is conveyed
at a constant speed in a direction indicated by an arrow in the drawing. Each pump 314 is
capable of supplying the slurry dispersibn liquid at a periodically varying pressure to the
nozzle 312, and as a result, on the liquid pervi:)us supporting sheet 203, bands 316 of

30 slurry dispersion liquid of a number corresponding to the number of the nozzles 312 are

-49-



many phases as possi bl e can be designed. On the other hand, by inparting

this structure 30 sufficient flexibility can be |rrparted to the whol é
of an absorbent sheet to fit well the body

-51- of a wearer. In other words the portion which is
coated thick with absorbent [ayer has rigidity and is hard to be

bent while the portion which is little or not coated w th absorbent
layer is very easy to be bent with the property of the supporting sheet

i tself maintgyredand each band 316 can be ﬁbdédﬂeieh@ﬁh thS thEknE&GF die ﬁisBﬁfeht 1er dridm
the commercial vi eé/\t/pm nt. Figs.74 and 75 5. show exanpl es a process

of maki ng anhaftﬁslod ite meargist  havi ng a pl ural ity of high absorbl ng

o0k o v Aol B RS ERRon o bathd ' 8 B PN, 2508
shown in Fi gthe Tidui ?eﬁﬁ Horiihg shédt With: the dRpeitioR Tiqhid!suppifel 1aa@oastam ﬂow,
heat gress roll 342 supported vmth a shaft and arranged in parallel to each

ot her? are presuzigcls used havmg a stragiarecon fugolion pkimpasting 40 APPrAPriaE PAieE: (2 0B

I s guided wﬁ&#h&%ln &%tﬁ% tﬂ% &ye}g on roll 341 and at the
| qm

position wher pervious supporting sheet 203 is rotated

approxi mat el y Anzzleof this fnctidtempy be phey showin ih [Rigss 67tahd 68 The nékle, 312Nshown
| i qui d pervious supporting sheet 203 cones in ntact with the
heat press riikigaobhasmetrachiue tightweslits having a prescribed pagih m?a%fqrﬁ@dfmm the

heat-press r - 15
appr oxi mat el %rﬁéﬁ Fpﬁélb{]ﬁigg%(g%eryﬂmgﬁg ﬁg%ﬁ%?ﬁe“ég&ﬁgf ﬁvﬁ@;@gr?gmd
final®y is g32%eddyisa msult, adxschargmg)mntléemfomﬂeda)hkatboﬁt}ﬂmpe821 and 32210wn) .

A suction area 345.].5 provided in.the syctjon 341, whjch area forps a
region for n addmoxgdgq'(p g BL2§ ‘E]‘ﬁ?d“y \ﬁ%ﬁ%s 3 Stopcsnee; thay fope lits fgwing a
conveyed in ﬁ&g@@@a GrdBkh ﬁdika

A nozzle 31 | spogggbagF a pos???g% %uP ”?gor%]}ezf(ﬁbsg %3% and'te
di scharge a sppomynah thpe divided ihtodourportions 32660§aﬁfhnh1smfaset,loeeh¢lqup of the four
pervi ous suppo |s suction area, and forns

| ayers in a py%%l%tgﬁ?@%a{%qq%h‘s& i ous supporting

sheel5 203. RedExafpRE ¥F Ditle? sPEASres 0L thel ﬂbzﬂbaress;@wnom FE£89 TEHESThd Bole B 12Y
di spersion |iquid adhere to the surface of the |iquid pervious supporting

sheet 203 anef Hig.tG%has a structure inswhishtomthedtipc RE ﬂwntub&@éé chaying; rigidyy oy seme

Curr oundi ng. APV obkaeRh 82 B it abaREhaR iR, vy et of i

347 wher e t hg0 has a structure ih wWhidhdon ﬂxe&iiap@fftﬁéﬁﬂ)e 331 Ga separd ey pxepdea@cSnguafpamon
sol vent thus separated.is taken out via a pip 9 for recycle

to forma sl havise HEidiE ro5i some) flexdbility larraowed 9‘@91116& the sorde ééa of Jigi dt has am
a 20, ° stmcﬂﬁe:()’ %/h\{'éhaor?th\é%uwgm foﬁoi seig&w;' prepared ﬂex1blc tongue portion

334 and a reinforcing member 335 on the outside of the tongue portion are mounted.

==]n the cases of the nozzles shown in Figs. 69 to 71, a discharging outlet on the opening
on-the tip of the body 331 and an discharging outlet on the tip of each tongue portion 332 to
334 are formed so that each nozzle is provided with a plurality of discharging outlets.

25 These nozzles 312 are disposed at .right angles to the liquid pervious supporting sheet
203 to be coated with the slurry dispersion liquid as shown in Fig. 72 or inclined by some
degrees q to the liquid pervious suppofting sheet to be coated with the slurry dispersion
liquid as shown in Fig. 73. When the slurry dispe:rsion liquid is discharged from the nozzle
of this disposition, the dispersion liquid is disch_afged in a direction of loWer resistance

30 depending upon the discharging pressure so that coating is conducted in a pattern having
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The li.qui d pervious supporting sheet 203 is then conveyed while in contact
with the heat 30 press roll 342, in the process of which slurry

di spersion liquid as heated is adhered to the

-52- | i qui d pervious supporting sheet 203, and the
obt ai ned absorbent sheet is then guided via . the guide roll 344
to the dryer where the absorbent sheet is dried finally. A
coating apparatus shown in Fig. 75 is only different fromthe coating
apparat us of, mar Fig. 74 in that in addition to the suction area 345 -
di sposed faC|ng ?% ﬁ%zzle 312, a second 5 suction . area 350 is
provided as diThpoeasdn iwhytthe abm\{t-ﬁasbﬁbai dpesdtiop iscomdocied with Zelative dabeissieanse

suction areg 350, the solv is f ongly sucked and separate from |
the slurry the Sturty conm& FSARap HL?W s 4 FRckrel igeogity @Psqtrealq

is pressed

A coating aggg u %é glgﬁylfﬁ%’ b%é&nmblgmﬁtg r%enﬁﬁg%@ﬁﬁ??ﬁg%e%ﬁwgg{agéaz
I s desi gnedslnm'yjiﬁ)dlscharge&ﬂ'pinwha neizlke keepitigsqiepls liquidity mhulel irhas adiseharging flowon
bef or o he. 8RR Bfier disganged it 5ses the liuiditegrd YOS e oDt ai ned by
di spersing th %Afe)s ﬁggﬁikgﬁr?m

wat er/ or gani cg‘sso e@?gf%i W‘%] ?I%%lﬁlﬂg{) lsc rge Orsnvg.nﬁ%xznzthlecl%:esgand
appl i ed t o having indefinite marginsoare formedtoncthe smfaicopfrﬂadlqaidsmveus suppodting sheet.
likely to be s ated I nt on t.he

condi tions of ‘8& RUET D5ans P gff’rf'r‘é?ﬁpﬁﬁs%s?ﬂ]t?qjgamogé&qrnge ?’brﬂl-? supgarting
sol 16]5 in t%e§k%rﬁvé1ﬁﬂsﬁﬁh@f@cds rbyhh@orbéﬁﬁﬁ@ﬁ bﬁﬁﬁﬁ&f‘%dneraﬁng arh ifl eftkdri gForof

t he"appar at us where, as shown in he slurry is guided
to a nozzl ebethaofzhelhezzle porion umludmaaélbader ymd the feedmg mephanism of giesuppominga

head t.ank). | bl e. t t
Connect o dResEr g G kans fsdteaL GRS iy o RHRvG Y%eaﬁg%rﬁ%as évcz,we;h
fromthis Z&nbefomféusmawauwemé%aho@&fmﬁﬂmghﬁwumhm Sm@! uhilii
structure: slurry I's applied in man . bands extending in paralel

at i nterval special type of a nozzle] and hvibrating i anuapnarases ito |give: pulsadng effecty toothe

Tt val o oltpbSthe ey Y dEBRAnCE ERBHAE dhmivption of paelifik oficrha To e,
on the - combined Wit eXther6f thE eneiods kere isRPREnsRY nEdk@fy such \SAD & fsdifférest in
plurality of slurry punps provided 25 . . wth ,a plurality of dlschargllng

out | et s nmayP#EClgrsizsh gsdshape farogives i large (diffarencs tnhabS@rblegtsmm &p-exist in

unning of LG SHARSLH A GRS, $Aet BRLpln HBERRL0IAS ARk chitel o ©

di sposed in ’he dIS argi ng *HOZ )
Exanpl es the nozzle taken into consideration, it is preferable to disperse such SAP as is of larger

20 . partcle size or of different shape in a dispersion system of such SAP as is of relatively fine
particle size. |

- Now, the purpose of forming a distribution of patterns like this is that while, having

different distributions of concentréﬁons' (higher and lower cénoentrations), _of densities

(higher and lower densities), and of thickness (thicker and thinner)and at the same time

25 increasing the surface area of lower concentratioh portions, rapid absorbing and diffusion

are obtained by utilizing lower concentration portions or non-absorbing portions and time

requiring but stable absorbing is realized by utilizing thicker concentration portions so that

an absorbent suitable for absorbing as many times as possible utilizing a structure of as

many phases as possible can be designed. On th‘e other hand, by imparting this structure

30 sufficient flexibility can be imparted to the whole of an absorbent sheet to fit well the body
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30 The exanpl es of practicing the present invention are
descri bed hereunder:

-53- (Exanmpl e 1) Preparing the HFFM .
di spersion |iquids Et hyl al cohol and ion-exchanged water were
added to a dispersion liquid of the. S-MC (made by Tokushu Paper:

Mg. Co., Ltd.) in gel state of 3.0 % water dispersion as a stock 5
liquid, to nake three kinds of microfibril dispersion liquid where the

rati o of ethofl a wearer. In otheflwstio Itherpbtion Wealsicll G¢ 36ated) ¢hitlh evithoalssertiena layen haof -
the SSMFC were 0.25 % 0.5 % an %. respectively.

d 1. : /9, I es y. .. |
Preparing t Hégidityandsistagd; todes bent (whiledhe partion whighisdiftle or not coated with absgrbent

grams of th P ) ' . EQ%
t rademar k ?6%18 ‘ém??é{)‘é?g@a}“)‘g@ ?{egc}ﬁgée Wé %LB%%WE éﬁ%&g&gggé to 50 cc
of each of the Thisvmethodtis exweeinely effective fromhthe ecokinmaisiabVietipeintiFFigs.74 and 75

di spersion liquid to_prepare the FM SAP di spersion slutry., .y e .
The Br epar e SHOWTRMPles BIPEHSE §’P F@L@&"E‘ﬁbﬁ@ %fs‘ﬁ?% hAVRg 2 Pli“‘%my of high absorbing

(T?/obl 3 ﬁ/F é?SA-‘Bg%?":'ﬁ @ggi'k,g/;mgh Q&orﬁhgx&pﬁiﬁg@ﬁm& fin QUAEER iRbidity &f the- ﬁ@&nt | ..
) |

70/ 30
0.2 . invention. 0. No. 2 70/ 30
0.5

: 25 . “No 3 . 70/ |
1.0 A coating apparatus; shownin Fig. 74 is comppsediag fPH%WﬁwM%b and e
sheet materi ’ nﬁﬁ@ g&a;,g ' b e | I3 d
was subj ect e?;a% %re?serr?tl)lv%4r%gs uF%% i qilﬁfiﬂégﬁafwkﬁi ' gdrrgioé]%ﬂ%d %agg 92&%?%53%?186&
reduged by aandas liquidtpervioussiippbringdthieetcQ3: isguided| via gnideroll 343 de ghe suction roll

Compos & o ar ¥ ¥l gt aneain daber, 15, il Fervipit spRAgpLne wsheet, ol o reeed
lunps as wr agipaskimbteBy bhéourls bf the peHiplieryVast the Wabesh Yéll B48, @RoUqdidnpévious
and passed by - a 40 to 60 nmesh to run absorbing tests. -
supporting sheet 203 comes in contact with the _heat press roll 342, and then while in
contact with the heat-press roll 342 the liquid pervious supporting sheet 203 is rotated
15 - approximately one half of the periphery of the heat press roll 342 ,and. finally is guided viaa
‘ guide roll 344 to a dryer (not shown). . .

A suction area 345 is provided in the suction roll 341, which area forms a region for
sucking the liquid pervious supporting sheet 203 conveyed in contact with the periphery of
the suction roll 341. A nozzle 312 is disposed at a position where the nozzle 312 can

20. discharge a slurry dispersion liquid onto the surface of the liquid pervious supporting sheet
203 in this suction area, and forms layers in a desired pattern on the liquid pervious
supporting sheet 203. Reduced préssure generated in the suction arca makes the slurry
dispersion liquid adhere to the surface of the liquid pervious supporting sheet 203 and at the
same time sucks an excess of the solvent contained in the slurry dispersion liquid together

25 with surrounding air. The sucked liquid is guided via a pipe 346 to a strainer 347 where the
liquid is separated into solvent and gas. The solvent thus separated is taken out via a pipe
349 for recyélc to form a slurry dispersion liquid, and the gas is discharged outside from a
pipe 348 via a vacuum pump (not shown). ' | '

Thc-liqu‘id pervious supporﬁng sheet 203 is th‘en conveyed while in contact with the heat

30 press roll 342, in the process of which slurry dispersion liquid as heated is adhered to the
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Tabl e 3 ' Experi nent No. Crushed
state No. 1 Rel atively easily crushed 5
No. 2 Har dened and hard to be crushed

Har dened in pebble-like |unps and stickly, : No.
3 and extrenely ahrd to be crushed 10 . The highly

absor bent conposite crushed ihto powder had, observed by a mcroscope, its

surface cover wi t.h the HFEM in, Figs.7 and 7(.b).. . .

val at i ng. SRE SNy SSpporing Seef 204 and e PRaigeiusPrhiond Hirkhis wen epidsdvia

state, absonteeginﬁmw%m@d@efwﬁéwm@é@bﬂﬂﬂts&&lsdnedﬁnmgyum of water of

t he above-described SAP (both passin bé@GO to 100 nesh and 40 to 60 :
8

mesh) were neadueasting @pparatye showoripi ésonlyadifferent from thosoating gpparnms of

{ne. absor belGdain addiipn 5F B3Rk Twer 335 akpotdH Bhinklie FEAI 4 5 iefond

the $AP, af sadtiodiaRaE350 I8 provi@T &5diENEeA iDha ni Spfmmmfhaa esd £l 34RIThiee second -
sol ution, was neasured in accordance with JIS K-7223 he neasured results
are as showsuctipn area 350; gherselventis further strongly sucked and separated from the slurry

dispersion liquid while the slurry dispersion hquxd is pressed between a suctlon roll 341
and a heat press roll 342.
A coating apparatus shown in Fig. 76 is different only in that-a nozzle 312 is designed to
10 apply a slurry dispersion liquid not over a suction roll 341 but on the periphery of a
supporting roll 351 provided before the suction roll 341.

Slurry to be obtained by dispersing the SAP and the MFC in a dispersion medium of
water/organic solvent, when the slurry is discharged from a nozzle and applied to a
suppofting sheet to form an absorbent sheet, is likely to be seﬁarated into two phases

15 depending upon the conditions of the dispersion medium, solids may settle. 'Ihexefore; the
solids in the slurry may settle iﬁ the transportation in a configuration of the appara_tus'
where, as shown in Fig. 61, the slurry is guided to a nozzle via a dispersion tank, a slurry
pump, a pipe, and a header (supplying tank). In such case, it is preferable to direcily
connect a discharging nozzle to each slurry pump and to apply the slurry from this '-

20 discharging nozzle. Fig. 90 shows an example of this structure: slurry is applied in many
bands extending in parallel at intervals.

In the configuration 111ustrated in Fig. 90, slurry is- apphed in many bands extending in
parallel at intervals on a supporting sheet as shown in Fig. 91. In applying the slurry on the
whole surface of the supporting sheet, two pairs of a plurality of slurry pumps provided

25 with a plurality of discharging outlets may be arranged in front and in rear in the direction of
running of the supporting sheet so that the discharging nozzles in rear are disposed in

between the discharging nozzles in front.

Examples
30 The examples of practicing the present invention are described hereunder:
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Table 4 ' Bl nak No. 1

No. 2 No. 3 Absor bed anmount of 25 physi ol-ogi ca
saline solution (g/Qg) 47 44 46

Ret ai | ed anmount of physi ol ogi cal saline solution (g/Q)

34 34 36 Absor bi ng speed of .
15 ' 30 physi ol ogi cal saline
solution (sec.) (Unswollen 5 10 (Unswol | en [ unp 30

| unp gener eiEmn)ple 1) . partly generated)

- 55- ; __As ple rIy shown in the above-tabul at ed

results of reEs 3DCIB) By and _ the water retention
were little af F%@@

concentration %@%ﬁ&mwﬁi\/{\g@‘ﬁ %g%ease fron%dﬁgdg}?ﬁfs 2 ‘ﬁﬁd% | ﬁlefIFC
strength of (made by Tokushu PagaMfga Co. nEwddainegt] sthtetof 3@ %wﬁtdnmwmambasmélo
handl e beca t. was, h r eover, ..si.nce, t he, congent atlon-'
i ncr@ased, ﬁ&‘faﬁgoﬁnﬁ%‘%%}éﬂdﬁ/& w&mﬁ‘&ﬂh@%@fw@n& where the ranpnoé
appl i cat | OnglcRROlFHAREE WP PEBDIAAE the BERERirAbrS R SMFERFerk i0k2 %rtﬁs %,30d 1 "

| nportant, the : percentage of the HFFM to be added to 't

shoul d be peftespestiyels. % or | ower. (Exanpl e 2) Concentration of
t he HFFM an r eet. material .

Preparing t }@S‘%ﬁ 2 q§t|p (ﬁs nersmn ? it - Preparing a bacteria
cellulose (BQ) letg%‘{hs ﬁﬂkhét $AP (made by Sanyo Chemlﬂlﬁdﬁﬂ@csbm@ Eﬁd@r lhé"ﬁ&[e?na&f@e
concentration of solids was 30 % waS stirred and di ssol ved 1n.

i oni@xchangeBWHOBY) passed by G@ to i@ﬂ ﬂ@ébﬂ@ilaﬁ‘d@@wﬁfk%mhnﬁﬂm &wcﬂnmt@tm:k

oL 1 e kil BB Rl B 5 R A i st

Et hyl al cohol m@mmdwﬁﬁoﬂdﬁﬁfiﬁde@nbé@wfdnb&@ amount of the stock
solution to prepare BC di spersion liquids of 0.02 %to 0.80 %

BC.
Table 2

15 . Experiment No. | Ethyl alcohol/water | Concentration of S-MFC (%) | S-MFC/SAP x 100 (%) | .

‘No.1 70/30 ©02 0.1
No. 2 70/30 - 0.5 2.5
No. 3 70/30 1.0 5.0
20
Forming the HFFM/SAP composite sheet material
Each of the dispersion liquids while stirred was sub_;ccted to removing the liquid
- ~component under a pressure reduced by an aspirator, and then dried at 5°C under reduced
pressure while spread on a PP non-woven fabric. N
25 The composite after dried was formed in soybean shaped lumps. The composite in
lumps as wrapped in a fine mesh shirting was crushed with a wood hammer, and passed by
a 40 to 60 mesh to run absorbing tests.
30
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Preparing the HFFM SAP coexi stent di spersion i qU| d 5 grans
of the SAP (made by Sanyo Chemical Industries, Ltd.) was added to 50 cc of
each of the dispersion liquids of 0.02 %to 0.8 % BC to prepare BC SAP

di spersion 20 liquids. In case the concentration of the BC was | ower in
the dispersion liquid, the SAP - settled, but as the concentration
of the BC becane hi gher It becanme stabilized. By stirring W th
a stirrer, the systems were kept stabilized to match the conditions of the
systens as desired. - - Table The descriptions of thus
obt ai ned BC SAP coexi stent dispersion l.iquids are as follows: 25 30
- 56- : R ~ | Table 5
Experiment No. Et hyIExRF'E‘B’ﬁ%tIN%at er Concent r&‘h“ﬂ’r‘fd&fateBC (% BC/SAP x 100
(9 ' ' ~ 70/ 30 U.Loz
0.2 5 No 1150 1 . | Relatively/eggly crushed . -0.Jo5 -
0.5 —No—13 7036 - 8-{10
1.04 No. Né.2 Hardened@h@bard to be crushed -~ 0.[20"
2.0 : No—15— 7030 0440
4.0 No. 3 Hardened in pebble-like lumps and stlckly,

' and cxtremcly ahrd to be crushed

10 : :
The highly absorbent composite crushed into powder had, observed bya mlcroscopc, its
surface covered with the HFFM as shown in Flgs 7(a) and 7(b).
Evaluating absorbency .
The water absorbing speed, gel block state, absorbed amount of water, and retained
15 amount of water of the above-described SAP (both passing by 60 to 100 mesh and 40 to 60
ﬂ mesh) were mcasured. For the absorbing SPeed, an initial absorbing time (sec.) required for
absorbing 20 cc of water was méasured. For the absorbed amount of water and the retained
. at_hount of water, the SAP, after dipped in an excessive amount of physiological saline
'_ solution, was measured in accordance with JIS K-7223. The measured results are as shown
20 in Table 4: |

Table 4
Blnak No. 1 No.2 No.3
25 Absorbed amount of _
physiological saline solution (g/g) | 45 47 44 46
Retailed amount of ' '
physiological saline solution (g/g) 35 34 34 36
Absorbing speed of _ 15 ‘ : 30
physiological saline solution (sec.) | (Unswollen 5 ' 10 (Unswollen lump
30 lump generated) partly generated)

-55-



10 No. 16 70/ 30 0. 80

8.0 Bl ank , 70/ 30 : 0 : .
0 Form ng the HFFM SAP conposite sheet material 15

A filter paper and a substrate non-woven fabric (made by Futanura Chem cal

Co., Ltd. under the trademark "TCF 403", of an apparent specific
density of 0.07 gramicnferr]) were | aid on a Buchner funnel of a

11 cminner dianeter as connected to a pressure reducing

apparat us, and Acleglyp$hdwie irsthe @bsvéltabiRledi resulsi oflhehsuRincRfy BRJalioibekeyY and
onto the substrate . non-woven fabric. The non-woven fabric was -
subj ect ed t othe avpsaraetestion Nere liglei affectoddnhadding the S-MFC. Onithe qther kand, as the
pressure an [ ed .i ] | te t s :

Do 2 on b Rob P SV Yol e RO, 10303, e bondingscngh of

properti es cSAPheas dipestd,chmheet SAR! scamb shadisr © hidle bocss litnivas sarddnetihe
BC were - different were eval uated and conpared, which results are
shows i n TabMereoverpsiace the concentratign irareasadtht the absoehing spesdoyas losereds Iherefo

re’ . .
added anount, . ' e : . . e -
conposite shlggsﬁmfr‘ra B@%&ﬁ@?%é\?{hﬂ@r}@%g% nges r {/_i{l_éggﬁee\’a/‘m%ﬁdethfe #&f%ﬁ% 3‘“ g{’ ﬂ{"“ﬂe .
sheets was ipetcentage of e HFEMabbeadbadw. thd BAPahould beipreferablyes tsardowet.o :

properly sel ect the . ?dded a”Da‘i.ﬁt of the BC according to the,
appl i cat i ons(Example3}) Concentration of the HFFM and the properties of a composite Sheet material. .

-E>5<Z);ar et preparing the HFFM digpersionliquid 0\ 14 o 15 o, 16 Bl ank
BC/ SHP rati o ( Rreparing a bacteria celluloseBE) stock solfition 2.0 4.0 8.0
8_ 5? -(I)-h :Sgk ”ﬁ%s(rﬁﬂé) by B.P.R)) wq'ie?gt_he coictntration Bt 30lids wag 3% was Sizod and
dissolved in ion-exchanged water by a mixer for pppmximétely 2 hours to prepare a stock
solution where the concentration of solids was 1.2 %.
* Preparing ethyl alcohol/water dispersion liquids of BC . . |
15 Ethyl alcohol and water were added to a prqscribéd amount of the stock so_lution to

prepare BC dispersion liquids of 0.02 % 10 0.80 % BC. -
Preparing the HFFM/SAP coexistent dispersion liquid

5 gféﬁ:s of the SAP (made by Sanyo Chemical Industries, Ltd.) was added to 50 cc of
each of the dispersion liquids of 0.02 % to 0.8 % _B'C to prepare BC/SAP dispersion

20. ‘ liquids. In case the concentration of the BC was lower in the dispersion liquid, the SAP

settled, but as the concentration of the BC became higher, it became stabilized. By stirring
with a.stirrer, the systems were kept stabilized to match the conditions of the systems as
desired. |

The descriptions of thus obtained BC/SAP coexistent dispersion liquids are as follows:

25

30
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128

Wei ght (g/cnferr]) 126 131 126 135 130

135 Deposi ted SAP+BC 88_ 93 90 88 - 97

92 97 (g/cnjerr]) ‘Appar ent Specfic 0. 22 0.24
1 0.24 0.24 0.25 . 0.24 0.28 10 gravity (g/crr[err])

Rigidity (mm 85 78 68 40 15

85 180 degree peeling test usi ng cell ophane G ade 2

Gade 3 Gade 3 Gade 4 Gade 5 Gade 5 Gade.l adhesi ve tape

15 The eval uati on nethods for evaluation itens are descri bed
bel ow Thi ckness (mm: I\/Easu?r °§y a t hi ckness gauge (JIS) in
t he sane as Jdescrioe | .
Measur ed tngxpmmque Eﬂg{lmmy\ﬁa@f @W@W&B@K%By BE/SABt | ) 40
Roberval bgtance- Bepost LUd SAP—-ate—BE (gl et ])‘ Cat \.,u‘ilﬁt ed
by deducting t hMNostbstraje non70B@en fapric 10.02 frorf\the ‘alh2e wei ght
and expresqy | I cific
density (g/lcnf eNol k2 Cal gul at eggBggom t he t hi ckngsgg and thg wei ghtg §f the |-
subsPrat e rjen- vvoven fabric and the_ wei qgr:n of the deposited SAP and BC - 21
Rigidity (mm bf 11 x 20 was ured by ja nmeth as shoy
I n F| gs %pand a@%nd of Jt he sa%‘ﬁg S-was gl aced at" the edg
of a stainljess >ure Mat rig angl e, dnd the scale of
t he neasur 4 ﬁf" gﬂl t he pog(?/?’ﬁ)on where the |l e A ged (a

: : _ Evat uaﬂ —The bonding stabitTty_of the SAR (180 068' e
peeling tedt usNegléel | ophane 7 _ adhesi 040t ape)
- 58- A—-cetophane—adhestve—t ape \rr te JGy Nehkibar—
Co.,10Ltd. Jnder No: adenar k 70/30 0.80 8.0

Blank 70/30 0 0

15 .

25

30

Forming the HEFFM/SAP composite sheet material

A filter paper and a substrate non-woven fabric (made by Futamura Chemical Co., Ltd.
under the trademark "TCF.403", of an apparent spcciﬁc-density of 0.07 gtam/cm’) were

laid on a Buchner funnel of a 11 cm inner diameter as connected to a pressure reducing

apparatus, and 20 cc of the sticky -dispersion liquid was poured quickly onto the substrate

non-woven fabric. The non-woven fabric was subjected to removal of the liquid component

under reduced pressure and dried in hot ir to form a composite sheet.

Comparison of the properties of composite sheet materials

The properties of the composite sheet materials where the concentrations of the BC were

different were evaluated and compared, which results are shown in Table 6. The

experimental results show that,; as the added amount of the BC was increased, the surface

strength of the composite sheet materials was increased very much while the rigidity of the -

sheets was increased on the other hand. Therefore, it is necessary to properly select the

added amount of the BC accordihg to the applicatibns.
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"CELLOTAPE") of 15 mmw dth was adhered on the sanple in an adhered area of
x 10 mm and the adhered area was pressed lightly with a
kg/cnierr] was applied for 10

15 mm
fl annel
m nut es.

cl ot h,

and a load of 1
After the | oad was renobved,

t he cel ] ophane adhesive 5

t ape

was peel ed.of f by hand fromthe sanple in a 180 degree peeling condition.

By meastring the adhered area (% of the SAP adhered on the
cel | ophane tape, the bonding strength of the HFFM was judged by
such adhered area of the SAP. The judgernBbe@riteria are shown in
F| g 79 ’Iﬂ E\lnl 1 fl ng thnr herl S n'F \nnf =Y anrl et a: Aeq —
anounts of Wak t NOIPOSi No. $anpNes 12 No. 13 | No. 14T1Q~I@0111305N6916ctmﬂlaﬂ<
were di ppﬂd in a sufficie t anou of phiysiologlcal saline .
sol ution bS a U‘@n 1 h@.gbsar beg a‘rmgﬂ_bs bf yptel agg the g
retai ned annuntsﬁ%g% tler were| neasurpd by J|S K-7223. The L
measur ene wer e, coavert t h P - n{ ent Th 2syl tSec
S ahon [TRkEsS (i) ©! 03 b%@ . 8.60° o055 058" c0ss [NR.5FSY 6ss
Table 7 rTnent . Absprp apo ter[(t s
Ret ai ned iﬂﬁwﬁﬁﬁﬁﬂndater ﬂ%@) 131 138 é&GSAD Ies_tﬂ}3 135
45 5 ASAP + BC 37 . - Biarmk)—2% .
No. 12 epmnt + 3 '
N 15 | ooy . T % | 88 97 3§ 2 | 97
No. 14 48—
(Exanpl e BAppaneritispescifics coat i expepi h| '
absqgbent W@éxﬂ’)ms de %% usi ﬁtjﬂ:n a&}ar a ug as >hc? fS I@ 028
pr ovi ded it as—showa—in-Ei g- 63l —usi AgH-t he fnl |-oiak :
materi al s Rigidity (mm) (1) Mcrggibril7g S- MFCGeg nafe hy Tokugsu Papqs |vr g. 85
Co., Ltd. (2) SAP: 1M4¥000 (nhde by HoechstCel anede Co.) 130
(3) SuspelEsodegiTiceling et one/ waf er sysfem S
-59- using cellophane Grade 2 | Grade 3 | Grade 3 | Grade 4 | Grade 5 | Grade 5 | Grade 1
adhesive tape
15
The evaluation methods for evaluation items are described below:
Thickness (mm): Measured by a thickness gauge (JIS) in the same way as described in
the above | | _
Welght (g): Measured togethcr with the substrate of 110 mm diameter by an clectromc
20 Roberval balance.
' Deposited SAP and BC (g/m?): Calculated by deducting the substrate non-woven fabric
from the above weight and expressed in grams per square meter. '
-Apparent specific density (g/cm") Calculated from the thickness and the wexght of the
substrate non-woven fabric and the weight of the deposited SAP and BC.
25 Rigidity (mm): A sample of 110 mm x 20 mm was measured by a method as shown in
Figs.77 and 78. One end of the sample S was placed at the edge of a stainless steel measure
M at right angle, and the scale of the measure was read at the position where the samp}e
sagged (2 mm).
Evaluating the bonding_stability of the SAP (180 degree peeling test using cellophane
30 adhesive tape)
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(4) Goating conposition: Conponent % by wei ght

S- MFC 0.4 SAP

30.0 Acet one 48.8 5

Wat er 20.8 (5) Supporting sheet: A two-layered

t hrough-air thermal bond web non-woven fabric(40 g/cnerr],
apparent specific density of 0.06) having the foll ow ng conposition was
used: Upper | ayer M xed web of rayon (4. denier x 45 mm

length (709 ) %Eﬁi PE/ PET é e%ivfo tpe (madd®VF N i&h‘b%@y&é&”gg‘dn (3048 - trademark

approxi mately Lower igl'e Web

PE/ PET bi CG(LWII_Q)‘IIAPE @E 164nmewidel was 46hered bf g dainple in an adhered area of 15 mm
appr oxi rratel 15 g/c er A m xture dispersion |iquid of
t he corrposP‘t Q mmnanditheadhored asea wenmressed Sebily withi & fannel cloth, and a load of 1

appr oxi mat %ﬁ%@ﬁ%% I?oraLO @@nk%ts V\ﬁhﬁxl mtgfloarﬂ 02 Wbl d the cdily ghérkér £&fé§iv8f -

the support hé sheet -was ¢onveye

of §0 m'm MpﬁhﬁrpaeledSofftHyehmd roni tltmamﬁls in a 180 degiwgdelhfgomrtdiﬁon By
supporting sheet as corrpressed by a roll, apd then dri d |n hot .ajr .

TEe obt ai né@F@F‘Q‘I‘E theadl Wﬁeﬂﬁ?a t%heb dhe §A?h%’é‘9r°ﬁa&1‘ theeceflgp %‘ﬁbe the bondmg
Arount of SHRfEh of the HFEM Fesdpdeed Y S haheged are $fe AP B fhdgement cripra,

mm are shown inlBigei%al : 75 mm Sur f ace strength ;
class 5 (180 degree peeli ng-test) : The retai ned amount of
vvater I n the absorbent was neasured by JIS K-7223. As a - result,

LA3050P " CEalifind Bt REbe arhlfied o Gallf arihedidiiaifoutils Y Abr BPLoripdiis Shick he.

was nearly equivalent to t evel
( Exanpl e 4) The composite sﬂnpiesnmreuhppegl mvalshﬁ'in:iwt tahtauat bﬁlphysiokxgmhlsalme

di aper was used bl an epar.e
removi ng a§$ fﬁﬁ"ﬁ@g’?" %Wb‘ﬁ“@rﬂ"g thegt &%g?q oAty P%WP@HE“ Jetajned Rthounts of
di sposabl e vsia;@:p%% ARskubea bl gﬂsslé?itz%bfmétlﬂ%ﬁsufeﬂ{&%”%}é coltVeFRa RRfoAthE "FARN

absor bent conpose hi ghl orbent conposite of the
present i n\oententsnThe results are shown in Table 7 bclow '

-60-
15
Table 7
Experiment No. |Absorbed amount of water (times) | Retained amount of water (times)
Used SAP samples ' :
(Blank) _ .45 = 37
20 - — —
No. 12 44 ' 36
No.13 46 | 38
No. 14 48 _ 36
25 (Example 3) Continuous coatin g experiments
A highly absorbent composite was made by using an apparatus as shown in Fig.61
provided with a coating unit as shown in Fig.63, using the following materials:
(1) Microfibril: S-MFC (made by Tokushu Paper Mfg. Co., Ltd.)
(2) SAP: 1M-4000 (made by Hoechst-Celanese Co.)
30 ~ (3) Suspension medium: Acetone/water system
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The absorbent incorporated in the sanple was prepared in the follow ng
procedure: first, a conposite sheet as obtained in Exanple 3
above was cut in a shape and di nensi ons as shown in Fig.80. On
the other hand, a pulp mat provided with tissue of approximtely 90
g/cnferr] was prepared. Water drops were sprayed onto the conposite sheet
by a hand spray 5 for a donestic use iron to make the weight of the
sheet 2 to 3 g/cnferr]. The cut absorbent was | ai d on the sheet,
and pressed 4y Csdting cBmposiokty Compbhéiit at % byewgighitat ure of 140 to 150[err] C.
Fi ve pieces of the sanple were EEMEared For each sanple piece, the
absor bed anount of CGretained. Fﬂ)unt of water and rewet were
nmeasured. The absorbed amount o§§:f,ater 30.0 and the retai ned anount of
wat er were neasured by JIS K-72 The rewet was nmeasured 10 as
fol lows: 120 cc of physiol ogi caAcetehé ne sol udB was poured onto-a sanple
three tines at 5 m nute interval, %8 the rewet was neasured for
eachsof the three tinmes under tN%at‘Hre_ssure of 12.5 kg. per :
absor bent ar, . DI [ I

?f‘ﬁ%pqorﬁl?% sheet: A a%lpﬁy#% ‘flﬁgg@ﬁ G| hEShl $5hd VA hbf-wasven fabric(40

t abul at ed | W ng rements are -shown in
the average gifm3 happireimespecifip denghiyesf €506) HaSing the following composition was used:

EZ%FGSO]: t he Upper layer: Mixed web of rayon (4 denier x 45 mm length (70%)) and PE/PET (2

Bl ank | tely 25 gfck?nf iguration of absor bent
VBasur ement cﬂﬁﬁ?f%ﬁm&rﬁéﬁﬂl@h (80%}), app_ll'_%xunl? 1y 2 g

3.210 Lower layé&: Single web of PE/PET bigomponensffibon &2 alenies o ﬁérmm(lgmgﬂl),
26.0 : Fluff pulp (g/p)

11.8 - approxxmatelg%§ glem”. : Ti ssue (g/p) -
4.0 A mlxtuQc dispersion liquid of the compeex?ﬁ’ox{ B @) above was continuously applied in
10. 2 % Property of absorbent .

Measur enent pmxlmately 10 mm width at an intesyal b&8 removidth ento ke %yrfa(:gpf)ghe Supper§ing -

45127 5 sheet 13 while tﬁet 2l ned arrerue%d gtf a gp\@eteg of ﬁg/n?/}mn ds the iolvefﬁalas

cc) 01 ) remooetﬁfrom thc supportmg sh@et"as o%ﬁg;ressed by aroll, and mcxﬁﬁmnd hbeaitet

(24 Third re-wet -
(360 cc) The obtamed hlghg absorbent composite shegt bad the following charactensncs
-61-
. Weight 1195 glem” .
Amount of SAP : 150 g/m*
20. i Rigidity : Longitudinal : 20 mm
Lateral : 75 mm
Surface strength  : class 5 (180 degree peeling test)
The retained amount of water in the absorbent was measured by JIS K-7223. As a
result, the SAP retained water at the rate of 40.2 grams of water per 1 gram of the SAP,
25 which was nearly equivalent to the level of the "blank".
(Example 4) _
- A commercially available ultra thin disposablé diaper was used as the "blank". A sample
" was prepared by removing absorbent components including tissue from one of such
disposable diapers and by, for such absorbent ‘components, incorporating an absorbent
30 composed of a highly absorbent composite of the present invention.
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From Jable 8 it is shown that a sanple where an absorbent conposed of a

hi ghl y absorbent conposite of the present invention, which is
approximately 70 % in wei ght and one half in thickness of a
commerci ally avail abl e di spesabl e di aper, has equival ent or

superior absorbing properties conpared with the latter. 5 (Exanpl e
5) ‘1) Preparing a SAP slurry : To a di spersion
liquid of 2.15 % water of the S-M-C (nade by Tokushu Paper

M g.
Co., Ltd. und S16Em 5 @ thFflirm rQf Lhrd . ;&Qd
of water azd The'sb et fano meresg@gigjdv%so&gé%?‘zﬁ% %l% v?ﬂg:p wat%?pﬂ&tt’s
di spersi on Ricompdsifeesteenad Obtained im Examplec3 nbovel®as cut in &6shape andidimensidns as
trati f.MEC 0.,86 % hy i ght . . ey o JOthis . -
o moor st on o i 48 o o ind bl et it S8 sy 9
nel ting cm” was Vggﬁﬁ&&p@ﬁa&?%&%s/ Werk SpriRARMNS tHe dodpRkin®shekt By ASHind sp

2 mmfiber I'ength added 1 n anmount qwzval ent“to the™
amougit of t for alidueStic aselirdn spmakethe wrei ghtofthesheet Ztochg/cas. The cut absorbent wasas
stirred in g.stirrer With a prgpeller, a required anmpunt of t AP, de
by M tsubi s i of Bieshotl, g BreReedRingey Prossief B frph af eipirabinn of e i
US-40") was' a ‘é&s'&hﬂ:sﬂmﬁﬂb’@@fe repared. For eAch'Sany ied, tie 2bs61DER ARRUNOCHE
30 % by weight S l, 0.6 % by wel ght_p I\H:C_ and 0.6 %E&ﬁﬁl wel g_htn
short-cut swasre rétrined amonptoofomater and rewet were measurad: e absarbed smoputrafi wager
sheet = 20 .. A two-|avered spun-|ace nan- q bric where a
first | ayer 2iheasRisdamott of Yt were measuredy fis K124, The gt fyas, msghured
denjgr and adfolldwsen20 hcaﬂghy%icaegi@aléaﬁmmummee@dnﬁ a sample three times at
coarse denier PET fiber of 6 denier and 51 mm | ength was prepared. The

wei ght of t Aiminute interval, and therreyyst was measured fos sachoofghethaes fimesynder the pressure -
apparent speghii ' 025 g/cnferr], wth the - first

| at er of hi gﬁ%?ﬁ‘&ﬂ@#??%@‘@%& second | ayer of |ower density. 25 3)
Preparing conprig dtovedssirided test results are tabulated ihnie FllcR¢ing @416, TEE mEdsufenyentalS

applied onto the second | ayer of the supporting sheet . with a
coater in aﬁf%hﬁmmﬁléﬁmﬁpﬁ@*‘(@&m&ﬂ%unt of the SAP 150 g/nferr].

The ) i Mmedi ately after it ked and the |iquid conponent
vvas%erroved, it was hot pressed V\Bfab%%r a fewmnutes at 180[err]C

;’Bgofggg?r E : )ng [Freer was them dried T mgqrat _rm[a::k TTERE [a ggmpl? ofth.go L gzl te
; present invention
Configuration of absorbent
; Measurement item 1.
20 Thickness (mm) 3.2 1.5
Weight of whole absorbent (g/p) 26.0 17.5
| Fluff pulp (g/p) _ _ - 11.8 6.1
" Tissue (g/p) o 4.0 0.5
SAP (g/p) - 10.2 10.9
' Property of absorbent
25 Measurement item
Absorbed amount of water (g/p) 665 557
- Retained amount of water (g/p) 420 42.5
Re-wet (g) - '
First re-wet (120 cc) ' © 0.6 0.4
30 Second re-wet (240 cc) 0.8 0.9
Third re-wet (360 cc) 3.9 2.2
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Al so, the-conposite absorbéent (1) was then dried in hot air again at

.

150[err]C to make a conposite absorbent (11). The
structure of the absorbent conposites (1) and (I1) was observed by a

m croscope. As : shown in a sketch of Fig. 54, it was confirned
that on a second | ayer 111b of a supporting 5 sheet conposed of a

first layer 1lla and the bul ky second | ayer 111b and in the space, the

SAP particles 112 were piled and the short-cut staple fiber conponent

exi sted as ent FpgheThble 8 it is show tthatta) earfigle vlere ian| absorbent cmnpnsemg)ftmhlgﬁl@P
particles Iike an unbrella, and, on the surfaces, %& d
particles aﬁBSQSbelttW@“@%Fq QfC'tl}F PSQSS‘M iaventao, “@bﬁ‘dﬁﬁ@m‘”‘“‘?‘ﬁ%‘y "11?4”%@ an
deposi t ed. P Rsagqlivaldnt 6t
procedur e appFl eg I'n 8%‘1’9@ the corrp03| P’eav;a%?sb(%? dé osa_ble 'dl?/\igs applgilmed to
make a corrptsapérmrabmbhgrproﬁemésqump&dwhlaﬂledatte;hort cut stapl e fiber

conponent was added, <Eval uating the conposite absor bent s>
Wt hst he thr@éafkl’lﬁé% of absorbent conposites obtained in Exanple 1.and

Conpar ati ve g E@z%gkab;raused the sustainability of the swollen SAP
and the d|ff n 0 liquid by the swol |l en SAP when wet
were tested by 'Ibtu—:-dxabcmendqad oh245tBswitemyofntbe SoNEFC @nadet ks Tokushu Paper Mfg.

rTSE}"et 3 gge &J% Il{zggl%)lggqle}@a%gs M%M (Fqllpgpsg mm%ﬂp of water and

\[;i SP?r 5: Ion %@Bﬁ%&eﬂi qd/ipfepare a ethanol/watefiEiSper€Bh liquidk @dhoipwater ﬁh&l‘&ir@)
ertically ,

sorbing Tinme till dispersion .
sustygi nabi | i&OﬂO)fvdtdm thgcomenu‘auwp@frwgl was O:86 (% by Weighti ni shed (sec.) -
(1) ! 'I]o this dispersion g.tgmd %aﬁort-cut staple fi t‘%gr con?l?onestt composed of low ngélﬁag

[err]
[err] u{t polyéster/PET blcdquméﬁk fiber of 1.5 denier B mirh eibbelehgthwsladded in an
tabulated in the above, the follow ng j ud&Fments ‘can be nade
amount equlvalent to the amount of the S-MFC, and dispersed thh a mlxcr Then, as it
was stirred in a stirrer with a propeller, a required amount of the SAP (madc by Mitsubishi
15 Chemical Co., Ltd. under the trademark "Aquapearl US-40") was added to make a three
component slurry composed of 30 % by ‘weight SAP, 0.6 % by weight MFC and 0.6 % by

weight short-cut staple fiber component.

2) Preparing a supporting sheet

20 i A two-layered spun-lace non-woven fabric where a first layer was composed of fine
denier rayon fiber of 1.25 denier and 51 mm length and a second layer was composed of
ot)arse.denier PET fiber of 6 denier and 51 mm length was prepared. The weight of this
rféh-woven fabric was 30 g/m’, w1th an apparent specific density of 0.025 gfom®, with the
first later of higher density and the second layer df lower density. |

25 3) Preparing composite absorbent

The three-component slurry was applied onto the second layer of the supporting sheet

with a coater in an amount to make the deposited amount of the SAP 150 g/m”. Then,
immediately after it was sucked and the liquid component was removed, it was hot pressed
for a few minutes at 180 ‘C. The supporting sheet was then dried in hot air to make a

30 composite absorbent (I).
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-63- , [err] Sustainability of the swollen SAP

The conposite absorbent (1) showed a good retention of-the swoll en SAP,

whi ch was made with a biconponent short-cut staple fiber
cont ai ning an easy-to-nelt conponent i ncorporated. 5

The conposite absorbent (I11) which was heat treated adequately showed an
outstanding = - sustainability in a particularly rigorous test of a
vertically suspended sustainability. However, the conposite

absorbent (ii) in Conparative Exanple 1 where, nq ,short-cut,
stapl e fiber cH¥9Hiergomposit ﬁéiﬁ’gﬂ'&‘ﬂ)eﬂa%m dpdonairiagainat| 1§QL> to make a

sust ai nabi | | F&Efg swol'l en SAP than the absorbent conposites
(1) and (II§‘7&|¥ tgﬁ%frteae:it-(lll.o : _ _ Thi s was probably because, by
i ncor por at i ng Thastraictargtof theghserbenbeompasites €) amd@I) was observed byasmidroscopé.tAs
fibers and heat treatihg, Lhe short-cut aple fibers we fused with °
each sHows st of Wi 513 s confiedhon segnd fayet hLID SF  Supporcing
st er go- spec kﬁde?cédx%@sé& offa ﬁx@ﬂaz&pﬂqwah& SheBfIRY second layer 111¥8h¢ id #h88Pace) the
thei¥ contact points, so that Stereo-specific networKs were generated,

whi ch SAP particiesbl Xk weteepitedtand thershdrecntSmple fiber compongatrexjstdi spentangled
of absorbed_Liquid,: . LALED |t -f ear hat .t he

combi nat i on i 1% SAR papicles angcoveing e ST martlFtis Baegbrols, ind, OF the spifaces,
thermal fusppihdSAP PafiRicaYarideaf td SRirtBmd staple| fiberf ddredonént, ane MY 114 6was
absorption = and the diffusion speed of a liquid, there was none
or little idépasisede on the absorbing tine s and only a little

i nfl uence op.the tinme unti Il)di ffusion was finished, which was a | evel never
20 1 gi 5‘13?{51’??%"&?‘&“‘8?& ‘orobl ems in practical use at all.

(Exanmpl e 6)  InExample 1, r&feﬂﬁfﬂdpgﬂed inem &84 tHe\tbhripoSite absorbemL (tIB wasTﬁupﬁe@ td
. un

% wat er dispersion liquid of the er the

e BC (nade Aj.i nomot o_ Co. ,
trade- mar kmake 8 cempesitedbsonbentlii) expept that n&w«m §@plediben romperens wagadded.

and et hanol . hrepare an et hanol /wat er di spersion
Fipng nlBREpEHa Dl RelS

liquid (the Tatl bei ng 60 to 40) where the

concent r at i Witlpthe! theeeBkinds df. @okofieht compasites obtained in Example 1 ahd Cbinparative
di spersion liquid, PE pulp (made by Mtsui Chem cal Co. under. the

: Ltd' [ Y L
tradsnar k " Bupmpledoespdothesustaingbilitehthe swollen SAP and the diffuysioneof absaghed liguid

the short-c ' . t
ke seven. Sy e wollen SAP whERNICE vt ek B MR MRl g nTNAR, nf oo
(P/ Q rati o) resahslarelsammaatized in Tatle gbsloer:sed uniformy by a mixer to

- 64- 5% | .

_ Table 9
20 Composite ' Sustainability of swollen SAP Dispersion of absorbed liquid
absorbent Standing Standing  Vertically | Absorbing Time tll dispersion
| sustainability falling-off suspended | time (sec.) finished (sec.)
0] 0O - 0~0 0~0O 3~4 40 ~ 50
an ) o (@ 3~5 50 ~ 60
25
(ii) A A A 3~4 40 ~ 50
From the test results tabulated in the above, the following judgements can be made:
30
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prepare seven kinds of dispersion liquid of different mxXxing ratios.

In addition, to each of the seven kinds (different in mxing ratios of t he
BC and the _ SWP) of BC/ SWP dispersion liquid while it was stirred
by a propeller nixer, a required anount of the SAP (made by

M t subi shi Chem cal Co., Ltd. under trademark "Aquapearl") 5 was
added to prepare seven kinds of three conponent slurry. In all the

t hr ee- conponent slurries the concentration of the SAP was 15 %

and the rati(D StstairaBil@f-of Be kWl EAPAS 1 % The concentrations of
t he conponents and the dispersion of the SAP in all the three

conponent sl ur 'rlhesorap@ts labserbent (l)aﬂhowes!(a gaadgwtention) of the swollen SAP, WhICh was

gé?ge 10 madgowith a 1%£%ngéﬂ?wui (Vataplc %ber wr%m@g?&%xﬁt F‘?)? folxﬁelt component of
SW (Q (9 in &ﬁéd 0.03 0.05 .15 0. 45 0.75 1.50
15 PIQr ~10/1 5/1 3/1 1/1 1/ 3 o 1/5
1/ 105 - 'I'he compos1te absorbent (IT) which was heat treated adequately showed agmptsmdmg

SWP
coagur at ed, E%ﬂr aP'eld'l ap acr%%uglatfrya?%%fous test of a vegically suspgnded susmgw)’lhty SWp

SW SWP t hoHpwever, the comgos‘ltcmoﬂbent (i) ik %ﬁ@mﬂaﬂ Example 1 wh&tﬁPno short-cut

stably stably stably sta concentratio used as a{< ab
n gets hi gh.staplefibey. comp@pergéav@sg@oq)gra showed substantially lower sustama 111ty of the

o7 the Sy [SEollen SAPthyn the afscBéne Coipbdliet o) afd (hfinlafhpfe . (concentration

of the SWP bein re was t1on of the SW

and jphe SWP was Thisbiwas Opropably clsbcaine! bgohmcot;iomtmgt slmrecmteadﬁd ﬁb&s containing
(concentration of the SWP being 0.75 e slurr canme cl Wlth

little 25 casy-to-mghh dbps andnby best g the ShorELS £ Vet fus &4 i cach
However, |n $0aGnlife tda-t@ Ee 1 S%"@irﬁers and the stered c]ﬁﬂcgs of R s%%ortmg sheet

coagul ated t00 much to na ry. Therefore,
vi ewpoi nt ofwext fied inlithgiecitarn poinis; supbmrstdmmspecxfmantwd@mdwro gouerated, wbich

R fvo- | ayer JARFRS bl s9alka AP bond non- voven f &bl ¢ ves prepared, i th
a fifsst @ Dispersion of absorbed liquid - | |
Although it was feared that the combination of the easy-to-melt short-cut staple fibers
and the thermal fusion of fibers by heat treatment would affect unfavorably the absorption
and the diffusion speed of a liquid, there was none or little influence on the absorbing time
and only a little influence on the time until diffusion was finished, which was a level never
20 giving rise to any problems in practical use at all. |
(Example 6)
1)sPreparing the SAP slurries
+~To a 0.5 % water dispersion liquid of the BC (made by Ajinomoto Co., Ltd. under the
trade- mark "Bacteria Cellulose™) as the HFFM, required amounts of water and ethanol
25 were added to prepare an ethanol/water dispersion liquid (the ratio of ethanol to water being
60 to 40) where the concentrauon of the BC is 0.21 % by weight.
To this dispersion liquid, PE pulp (made by Mitsui Chemical Co., Ltd. under the
trademark "SWP-E400") of 0.1 to 3 denier and 0.3 to 5 mm fiber length as the short-cut
staple fiber component was added in amounts to‘ make seven ratios of the short-cut staple

30 fiber component to BC (P/Q ratio) , and the mixture was dispersed uniformly by a mixer to
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30 .
and 40 mm
_65_

| ayer conposed of a m xed carded web of 50 % rayon of i.5 deni er

| ength and

50 % PE/ PET bi conponent fiber of 2 denier and 51

mm | ength and a second | ayer
fiber of 3 denier and 51 mmlength laid on each

in hot air.

conposed of only PE/ PET bi conponent
ot her and bonded

apparent specific density was 0.02 g/cnferr].

conposite

sheet each

a

féi)%l%e

SI X

Qren k

The wei ght of the non-woven fabric was 30 g/nferr],

5
i g dispersipn SHb e M3 B iR e,

3) Prepari

and t he

ng

of this supporting
slurry (excepting

t he one which (Iﬁlakldmbﬁ,t tdﬁﬂchrdfﬂbdi sevenrkinds(diffaeey i mixing witiof Jfabe BT and the
the P/Qratig 1/10 fromthe seven kinds _of the.

hr ee- conponent _slurry) was

appl i ed by SWP) of BC/SWPdispersion, lignid:whileit was stired bna naensller mixera adeduireds
t he SAP 150 gt #
coriponent vveag{a%f(radfe §§f|§|to rti nglﬁh g@g&&%gmﬂle%? pl)'rtgsl@\gw H‘gg\%{ér Pﬁbearl) :

m nuges by wasradded t@phpabexévemkirﬂs d’tthﬁSQ{oﬁfpbhﬁltc’s
to prepare sjx. kinds

C si
<Eval uat i ng*SA é’&‘ﬂﬁc@?f’@“"&ﬁmﬁg SAF Wa 1%

rhmlrlmeemrdercdnqio
%6%2 orbe%wglllﬁ n‘gVII was 1
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conposite algg O'Ell?ee RIS ?ﬁ%]clrﬁ "

di ffusion of a E‘% %Hﬁ qui g’?by t@%&b&ﬁenﬁf aﬁ&‘@x en mgﬁ%ﬁggpi@al%gwby the

above- descr comgoners slurnipsiaes shooker inTFablet Hsbelowes ul ts are summarized in the

followngtable . Table 1.
' Sust ai nabl lity of swollen SAP

D| segrm on of absorbed l'iquid 20 Coméllge P/ Q absor bent

rati St greh-+re- St-preRg eH-cal-y—AbserbiRg—-re—t-—gi-spersten

sust ai nabi| ICangentmtion ai hab | [y, u ed (s fii ni (dec. ;

(LT " erne g 14 1 o.15UpRERSP 15 (5633 ' ghg (- bag _

60 5/1 [ery] 5

~7 Co'i@exﬁ&uoRS 3/ [err

6~ 8 of SWP (QFE%) 0.015 (0\/2)3 \3-95 ' 013 0.45 ¢ W ] 075 1.50-

8 ~10 80 ~100 : : _

B P/Q ratio 101 | sn | 31 | 13 15 1110
SWPnot |SWP SWP
coagurated, jcoagurated, |coagurated |-

‘Suspensionof | SWP | SWP | SWP | SWP |though ‘|butcanbe  |like soybean
SWpP stably | stably | stably | stably [concentratio |used as cake, and can
n gets high. |slurry. not be used
20 as slurry.
* In the P/Q ratios of 10/1 to 1/3 (concentration of the SWP being 0.45 % ), there was no
coagulation of the SWP and the SWP was stably dispersed, but when the ratio exceeded 1/5
(concentration of the SWP being 0.75 % ), the slurry became cloudy with a little
25" coagulation seen but still could be practically used. However, in case the PAQ ratio was -
around 1/10, the SWP coagulated too much to make a slurry. Thercfore, from the
viewpoint of stable dispersion, the upper limit was judged to be 1/5 for pracﬂcal purposes.
2) Preparing supporting sheets _
A two-layered through-air thermal bond non-woven fabric was prepared, with a first
30 layer composed of a mixed carded web of 50 % rayon of 1.5 denier and 40 mm length and




(M) 1/ 3 [err] i . 20 ~30 150
~200 (M 11) 1/5 JTerr] "
30 ~50 240~300 30 ' '

- 66- : From t he above-tabul ated test results the
foll owi ng judgenents can be nade: ' [err] Sustainability of the
swol | en SAP In the conposite absorbent where the content of
the SWP was | ow (P/Q =10/1), no remar kabl e i nprovenent i n

sust ai nabi | i50y % PE/PET Bitdnh e&“ﬁb&@%f%ﬂ@metb%daﬁ iR 1ERgthelld a § d layepPf
the SWP increased, the sustl?l}‘nabl lity of the swollen SAP ﬁgﬁ“ roved econ ayef

around 3/1 ¢pmpased of only PE/PET bicamponent fibcrr@'tfbdenlcxrmdeibm lengﬂmimdl pn each
tant | P, f, 1/ hi
Constat |l e P B Sl e e 0

limt for apparent eﬁﬁahe,zggtpgvgsr(ﬁozycﬁﬁts of the SWP seened to be around -
the PFQratio_of sfl for practical ' purposes. 10 - [err]

Di sp8rsi on @Pmanségmposmabsorbem : - The speed of a conposite

absor bent absoghi, Qk

l'iquid being d| sper sg?ééo ﬁygeggg‘r#p%@ Hﬁ%ﬁ%@%"b&a@f o\f;\lg\r%esrng%?lds Of%e"c?rﬁgonem
concent r at.i alurof (excepting the one whitd' ¢ould hosbaplepared gt a:@ismﬁﬁﬁtsllﬁﬁﬁbmge end
the P/Qrati in the absorbent - conposites II) to

(VI) of the t%&form%émrfa%gwr%rﬁnm ¢fythe threecpmpancis slusty) e apnligd by a
1 e R qﬁﬁ
agsorbent corrposﬁ%s ?8' : )% Qﬂp&ﬁf&id j{yi f?ﬂhcf s rati 5 O?l&ﬁ?gnd '

and 18/ 5, V\hlrbmovmgﬂmlx;mﬂ carhponeny wefe dores, supplokting SBts were heat pressedifooseseral
t he absorptlo.n of ui n d|f on of a [l.i tended to be _.
| over ed. tes by "E@g Hg?g‘ W‘Sm er at éF’éHHF‘? at aagnfo RIPRATE $ix kinds

To a 2.15 %gpabf gie%gérgéﬂ eyvanef the S— M-C (made by Tokushu Paper
Mg. Co. bo ) urrgj]?r 't(he ?rademark "Super Mcro Fibril :

Cel | ul ose’ ") @ebahmgebmmsuqabsoybem er and | propyl ene gl ycol were
dded t Q) _di. . S ligw.d ..

(PG wat or =701 5% B, Binth oF BamBae Ankrm he bysta ARl e Yhe BUOUET, SARATghe

To i s dlffus1on ofi %Bﬁfrﬁéd) rhduicg Wyd.thé dvislieh’ SATarPHent vade WeR S4Ted nBydandy

M t subi shi Chem cal Co.,
" above-described testmg methods The test results are summarized in the following table:

Table 11
_ Sustainability of swollen SAP Dispersion of absorbed liquid
20 Composite | P/Q
' absorbent | ratio | Standing Standing Vertically |Absorbing Time till dispersion
- sustainability sustainability suspended. |time (sec.) finished (sec.)
- [w1| O 0 0 3~5 50 ~ 60
@ | sn o O O 5~1 50 ~ 60
25 4] 3n O O O 6~ 8 60 ~ 80
(VD /1 O O O - 8~10 80 ~ 100
vip | 173 © @ o 20 ~ 30 150 ~ 200
v | 15 © O ) 30 ~ 50 240 ~ 300
30
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25 under the trademark "Aquapearl US-40") was added to prepare a

t wo- corrponent slurry of 30 % by weight SAP and 0.6 % by wei ght
M-C. 2) Preparing a supporting sheet A

two-| ayered through-air thermal bond non-woven fabric was prepared, with a
first | ayer conposed of carded web of PE/ PET bi conponent fibers
of 1.5 denier and 51 mm - 30 | ength and a second | ayer conposed of
PE/ PET bi conpoent fibers of 3 denier and 51 nm
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AR .in hot air.
The wei ght ofFr?ﬁLﬂs?e %%onve\-,\%l\)/uén %%%‘ﬁmbglslgm gﬂhﬁ&égﬁgs FFl erri ‘and t he
appar ent s (BSubtainabiilitg of thewaollén SARy/ cnferr}. 3) Preparl ng a

T pet wnithe kempesits:absprboat wher the Comes of Bie SWB was Tow g0} 726/, no
above- descaexﬁﬁ%a&%gme sabinbYiAPSE ff’xE’Ql;v'oﬁgn §¥\Paw5§’§éenc 8at sgmeraoawhhe

whol e ace of the supporting sheet, as was conti nuously
congeyed, ioff tiRrS WiPDinoteased, ttRIsasmimbmty of the swollete SAPi m'tp(b\@dmtraromid M of T

200 g/ n{err]. | medi atel the fter suck| nd re
i qu?dn{co 42 saionihe Beasivp reaghest 4 nearlysonstant]e gp@b&ﬂ? gﬁilrlsqrcmghen
liquid was ﬂpéjyﬁs?ﬂnablhtyl of the swlicn SA® Wei ¥takca%§ &eelfent. TR |l@d/&'i; lﬁﬂxi%fn

froma flow coater anount to nake t wood pulp 2 % (4
g/nferr]) twealizing BaRfectsnafdihat SWP sdemedavbtbsr aroumt thienB/Qu matior efrﬁl/laforopractioal
| i quid conponent were run so that no SAP swel |l ed, the supporting sheet was

then hot Purposes. pressed for several ninutes by means of a heated -
roller whog® 15ihdrainn of GHREbaL Kiidd Was. 150 - [err]C Further, the
sur}Bortl ng@;hee?éwas agai n drllﬁed in hot air at 140.C to make a conposite

absorbent. 15he speed eftx abmpositeabsonbentoahsodiing:a diquidrandrthe speed of the absorbedrhe

SaP o © MR SR afpped ke it RF wRSpSirt Rl B4 by e FRReRHIRS
Al S0, Si NCRRbARuBME uél@%cpéo ﬂgﬂem combined and§ PAY Iralﬁ&gFéheﬁtmma,s:lmmrwnt h
hydrophilic wood p the absorbency liqurd wa excel | ent

and the di mmmdiﬂhw @ld)soﬂhecP/er@pp r.anm feom éO/dttOdll dhere wastngyarpregiable se
to any 20

corgos (o ATTPRE AR e oo ah 6858 18Ry Rty fiforytf bl (v

no addi-tiongl Mn)\wvcﬁ@ W@traus of ayPand 75, awhilé e sustinudility of the swollen SAP
requi red- because, as the first layer and the topsheet were used asp(ionded

t oget her, tifpravedsthe absorption of a ligyid and Mﬂfbﬁ@@ 3 lqwé t%ith%b% IQWPT yer

(Example 7)
1) Preparing a SAP slurry

20 ’ To a 2.15 % water dispersion liquid of the S-MFC (made by Tokushu Paper Mfg. .Co.,
Ltd. under the trademark "Super Micro Fibril Cellulose"), required amounts of water and
propylene glycol were added to preparc'a water/propylene glycol (PG) dispersion liquid
(PG/water =70/30) where the concentration of the MEC was 0.86.% by weight. To this
dispersion liquid, a required amount of the SAP (made by Mitsubishi Chemical Co., Ltd.

25 under the trademark "Aquapearl US-40") was added to prepare a two-component slurry of
30 % by weight SAP and 0.6 % by welght MEC.
2) Preparing a supporting sheet

~ A two-layered through-air thermal bond non-woven fabric was prepared, with a first
layer composed of carded web of PE/PET bicomponent fibers of 1.5 denier and 51 mm
30 length and a second layer composed of PE/PET bicompoent fibers of 3 denier and 51 mm
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(Exanple 8) 25 The surface of a wet process non-woven fabric of 40

g/mMerr] weight (made ‘by Fut anmur a : Chem cal Industries Co., Ltd. *
under the trademark "TCF 404") was raised by a brush to make t he
apparent specific density 0.04 g/cnferr]. On the raised

surface of this supporting sheet, the SAP particles (made by M tsubi shi
Chemi cal Co., Ltd. under the trademark "US-40") was scattered using a sieve
as it was 30 vibrated in an anount to nake the scattered anmount of

120 g/ nf err] Jength laid on each other and bonded in hot air. The Welﬁ/l'll:t of this non-woven fabric %is
Separately, a mxt re dispersion-liquid where t g

- easy-to-di sséﬂxzém,mndd!eammntsmlﬁcdensnyWAOQBM fi ber (of 1.5 denier

and2nm|en were_dis se ter in a way that the

concentratio g%e 8‘3%“8‘!“895"33%%%3 d the PVA fiber was 0.5 % was pr epar ed.
The rai sed The suppofifigf sheer Whs plabedord R Plasti€ HeiSiiRe the RSP RY&Ifaking E

m xture di spersion I|qU| by a flow 5 coater in an anount to nNa

per cegt age eaadthgraboye-describesi mcemeomt\shmevasr applied by a roll coater @ne the whole

1.5 g/ ki d .l

et Pqurq " irteckSt RO Hel B8 £3RS Lopaietiy Rouilien, b AP 0l s,
pressed by adegdsited aﬂneaﬁﬁffﬂia SAPQ00 g/m” nnmedxaqayhﬁreamﬂ sEkifg ahd rdtRbvalbf tial
100[err]C to_nake a conposite absor bent . Only alittle SAP

cane off or Hewdcemponentsse carEcd BuhiThen, & 8p%sveas pulp dispersion liguid was poured
had a | evel Eﬁosﬂ’lé tsﬁfr&aﬁ%ﬂ ia fﬁ}mtlggc \Qgilrh oy Pﬂ oogﬂcy inngrf Hn%ﬁtlltq% %%Fh&

practical pro ng an fusion
extregel y gosaod uls 2v%s(4ng/mdedol tie (SR Ulemediately thereafwi!,t Sucking andoraidvalel the

sheet and th ort-cut staple fiber conponent re hydrophilic.
(Exanpl e 9) ﬁqmg compongt WERHEMY S thy that ngy SAP @M?Bgﬁe the sUPRY/Engisheet war then hat

Coana o DR SRR RSBy indehd BEFRAA o ikt SRRt SR 4

to prepare a%0. Butheli tpaupparting sheet was againi drieiddn hibhais adl4(Er wi makd aqomﬂosl!as
stirred by a g;'xer to fibrillate Lyocell. Then, the MFC _

added to and? ed i n the dispersion |iqui d in-an anmount to make the
conceptrati opg ting the cofbosi 4@ the dispersion liquid 0.5 % and the
di spZSsi on qua?lgawfs ??%aﬁ%%égggﬁge tgo mnutes by a mxer to

prepar €, a two- ckhepmmegpositziabsoehest siowédyan dutstanding sustamablhtymd swallen 8ABeNDY

Hoechst - Cel % Swollen g%r ca;[rrra]eeo &dggcﬁai( oftJ N 40810 sz.lbsotlc'ate5 OAE%, since the surface of the

supporting sheet was coated with hydrophilic wood pulp, the absorbency of a liquid was

excellent and the diffusion of an absorbed liquid was also at a level not giving rise to any

20 i practical problems. It was confirmed that, when this composite absorbent was used as the
absorbent of a baby diaper, no additional non-woven fabric layer for aoquisition was
requlmd because, as the first layer and the topsheet were used as bonded together, the first
layer functioned as the acquisition layer.

(Example 8)

25 ' The surface of a wet process non-woven fabric of 40 g/m? weight (made by Futamura
Chemical Industries Co., Ltd. under the trademark "TCF 404") was raised by a brush to
make the apparent specific density 0.04 g/cm”.

On the raised surface of this supporting sheet, the SAP particles (made by Mitsubishi
Chemical Co., Ltd. under the trademark "US-40"') was scattered using a sieve as it was

30 vibrated in an amount to make the scattered amount of 120 g/m>
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added to the two-conponent dlsper5|on liquid while the dispersion liquid
was slowy stirred I n an anmbunt to make the concentration of the
SAP 25 % to nmake a three-conmponent di spersion liquid of the
SAP, the MFC and Lyocell. 25 2) Preparing a supporting sheet

A mi xed carded web was prepared conposed of 50 %rayon staple fiber (of 1.5
deni er x 35 mm |l ength) and 50 % PE/ PET bi conponent fiber (of 3
deni er x 41 nm | engt h) mﬁth t he wei ght of 15 g/nferr], and the

el gt was, SPEIF acPB IR AErS B e B BTUFEand haP Rt e e water

fabric, whipg/A #gsle fider (of 1.5 ﬂ&ﬁer &@E%ﬁﬂéﬂgﬂg wéte/lispersed in water in a way that the
- 69- Maki ng a conposite absorbent.

shown in Fpg:oeamqmqanh@é ang the| RY Ajfibgp wag 055 ﬁ»g‘ma}rg@aed r%ralsed

plurality of disch 0 t r
punp onto f%a‘?a‘gfowesﬁu%?ﬁmg Sheet' Wi 58#1&% ?‘go‘{r}%%‘nenE{ ii E% ur f@%:g fl(i) W
suppor ti ng ceqt@ein d&idmbiint!thendl@! the perceatage eich oMthei SMIEC and the PV fibéif Ibelhe
remdval of the I|i |d c%rrponent under reduced pressure, the supportin

sheet SAP 1% (h§ gineandimmedigisly thereafter sucking awd llamﬁﬁk@o‘amsdﬁ}s‘&slg%d

b b .
130 o/ i et P?mm“%w - oy B SpPEGHRE TREA WS MRSl by WISUANRARYLTDNG )
(SAP) formig, akd driciEm Hb@akh?l@ﬂfC&bMeWiteammnhent was :

appr oxi mately 200 to 250 g/ nmerr] 4) Applying tqQ the bsor bent -
for use in. b;leyg,h@MAPwneofforpeeled%fm\mppbfaqnpéwrgg?%ya éog P‘&fg"“s

carded web fhggg. ol of smg‘lhﬁh&”&f e s%eh@?lhing éivﬂ{ger 3 OPaéIP'F%r_éll_&g":a% gl%léﬂllg- h

t hdOskin o arer, as mal nly conpose onent
fiber of 1 ﬁedﬂﬁbrbfng)@nﬂldlﬂ’ﬁmbﬁ rftaliquid were patramely @obd. ﬁhlsswammohalvlgtbet:anel c

831, pol yur et hane filanment yar 2 (made b ra Ltd.
under the wpﬁu@ﬁﬁmor\%sfwesa%ﬂles ort- l§ F&fg%‘ifo&}l’qﬁ‘ﬁ thyﬁfé}%ﬁl}ﬁ’ in rows
at such |n a\ﬁgéggé\lns shown in Fig. 82(a) to forma t opsheet. The
t opsheet provi th an elastic nmenber and a conposite absorbent 833 as

shown in Fllghéiﬁ.ﬁbgaahbeicoﬁqbohéntﬁﬁﬁpsrsﬁxahqm& 9 of the present invention
i 58 o her cbg denissauba magagth dyori (rademark. madk by GRS af Rudbd 8 ™
conposit e ”gggﬁq;, ahag diSioft éﬁé ioth (0f" nanldPater 260/4D 13pik ?Am\e@e 508! aisﬁaeionZO

The bonded vere [ the side of the conposite absorbent by a
| eakage  liquid. This dfs pexstcmriﬁqmdemasrstiﬂ&d b)aaimmgr toofittillate PEOdelll whemdhe MFC

For se: T n iEsadsd i s oestecbiaghe fisprision lawiS Fb appihip ke e BOREERAN
ln't Saﬁgsg[ gagrl%c WS Gh RRE idpBrsfor Y Sidh.8 995 and Sk 'd'@e?s%rwihem wasl tlehed foalsen
20 minutes by a mixer to prepare a two-component dxspersmn liquid.

SAP flake (made by Hoechst-Celanese under the trademark *IM-4000") of 50 mesh was
added to the two-component dispersion liquid while the dispersion liquid was slowly stirred
in -an amount to make the concentration of the SAP 25 %, to make a three-component
dispersion liquid of the SAP, the MFC and Lyocell.

25 2) Preparing a supporting sheet

A mixed carded web was prepared composed of 50 % rayon staple fiber (of 1.5 denier x
35 mm length) and 50 % PE/PET bicomponent fiber (of 3 denier x 41 mm length) with the
weight of 15 g/m? and the carded web laid on PP spun-bond non-woven fabric of 15 g'l,m2

weight was entangled by water jet to make a plur;ll layered non-woven fabric, which was

—+

30 made a supporting sheet.
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on a net so that a free liquid is renoved fromthe absorbent. The total

anount of the solution 25 absor bed, as neasured, was 600 cc. The
initial penetration speed was 20 seconds with 100 cc, and the
rewet  was 0.5 gram Thus, the conposite absorbent of the present invention
was proved to have excellent properties as the absorbent. - b)
Applying for use in incontinent pad for wonen : - As shown in
Fig. 83, a slurry of the above-described conposition 842 was applied onto
30 3y ki a%%gglym(ﬂgﬂet 841 as shown in F| g. 83(a) in a
doughnut shape of I20

-70- As shown in Fig. 81athe nhreerbanpmmpslutry 1892 stas discBarged froghwplurality of

1 S0 e R i ey Il e
with a hydr opheicontion Embmel sBdzcel oF oﬁufgogmasszleuﬁéaa%aaﬂtasmb&n in Fig, -

conposi te absorbent was folded in:a folding fan-like shape as™
shows i n Fi g81.84fter) remwval oﬁ&cthq@td)mmp@lem under re@lmémssermblybsmmmsheet

covered with_an tu PE_no k an
I ncont i nent ﬁﬁ&f}é\y E’?"ﬂ? ‘gg“%% ‘i‘-’f’ﬁ” %{b&?r absor bent exi sted

at the porti onThe obtained com ‘ibédi'ﬁ‘erﬂﬁ%stdpf)ﬁﬁni?ﬁelquwéﬂ thiky SfahSthial \S2P
provided and the portion i ch thin sheet was for parti al

i nsertion i nappligdgandathe gortinag &SAR@; f@medpladl%opnhe obained componitgrabsorbent was
The anmount o _ [ 2this incontinent pad was 50 cc,. and the -
e ot Thon: “teartfsfhiy 05080 s "L nt . |

I nconti nent éd as a sanple in a -wearing test by a

patigpt- havi 4)gApplyinghé teubestbemdocese'ih baby diaper resul t that t he
patient's underwear was not stai ned and that it can be used stab
(Exanpl e 10) Asshown in Figy82¢a) jaslgy laid carded web non-woven fabric 83lpas\,g§e &psheet in

di
i Sher oi on nisiab: St the g0t o wifaftt, Y6 ikity codbbsci®r PESAY PIPET Grofimpohent
g_r epare a | fiber (éf ltshdexgggkubnnml kngd whs @rcfi:a&}é{do%()mgb i@fjt gﬁa—Mé@etrx] {fal(m: é&ﬂils
i spersion |iqui e uival e 0 % by wei e
M t Subi shi wetiane filament yamgy83 (made by amyor Lid. under the tradgmag: f{&%? g
th
€ fﬂe’ Sr age Qas bpﬂqeﬁ b&' R Sief mehod B W 30 1n‘ﬂﬁ'§a].ggad§fb\¥md Flgt h?(a?’ﬁ? fdﬁﬁxsa

stir by a prope mxer to prepare a slurr
the sl urry ptpsieen The tapshegtiprovided) wathemt elastic member anda composng: absethent §33 as

t t Fi g, h t t f :
e ng Shobn Sauiein Bieo dd(oy avinagngf ERmpIeD(of e BESGH JnihBa et BOMR by,
surface of 4fiermal fusion at th%/pgftﬁinﬁ ]wh-Eg:mé GBdorbEn® ekiRtel MRV £ 'Boﬁ&é?lrrhéﬂlbéﬁﬁdthés

a supporting sﬂ%et to a pattern o
topsheet and the composite absorbent havmg a slructure shown in Fig. 82(c) was obtained.

20 The bonded member was covered at the sxde of the composite absorbent by a leakage
resistant member 834 made by bonding PE film and non-woven fabric as shown in Fig.
82(d) to obtain an absorbent for use in a baby diaper, of 200 mm width and 400 mm length.
This absorbent was dipped in a physiological saline solution and then taken out and placed
on a net so that a free liquid is removed from the absorbent. The total amount of the solution
25 ~absorbed, as measured, was 600 cc. The initial penetration speed was 20 seconds with 100
cc, and the rewet was 0.5 gram. Thus, the composite absorbent of the present invention
was proved to have excellent properties as the absorbent.
S) Applying for use in incontinent pad for women .
As shown in Fig. 83, a slurry of the above-deécribed oomposition 842 was applied onto
30 a circular sbpporting sheet 841 as shown in Fig. 83(a) in a doughnut shape of 120 mm
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slurry by neans of tube punps arranged in many rows in an anount to nake
t he average 25 deposi ted anount of the SAP 125 g/nferr]. By the

pul sati on generated by the stroke of the tube punp, a sheet
havi ng the ellipsoidal pattern which has intermttently thicker slurry in
t he center regions was forned. <Bondi ng the slurry
formed i.n a pattern to the supporting sheet> . ' . A supporting
sheet on which the slurry was formed in a pattern was hot pressed by 30

nmeans of a ho ress roll of 1 err] C and suction roll, as shown in Fig.
76, and at -?.ﬁ:tgc upporting shee 32{ as shown n F?g. 3(a) in a doughnut shape of 120 mm

-71- : : \ ' f. i J
sucked and g@ﬁ?éymﬁgng@gﬁﬁﬁﬁggtéﬁ, aﬂd}%ﬁgﬂ&g\?\{/&z made %%\@z&m
with a hot wmathl aflydraphobizxspoi-bdnd 843 ewomdke tao coraposite dbserbentuThis -composite

conponent fromthe sheet, and . appl .ed slurry, was bgnded to t )
supporting & At was folded in %éﬁ@ﬂgﬁ&hﬁe ghapg 35 ghowp I‘\‘é%%gg%&?)t ??Fgg@ﬁ’é’e?f theis
peel gd of f 3 I s ; M . Qﬁﬁ
sheel. At t%@@%‘%&?@hﬁt?%ﬁ@dﬁgé{l t‘a H%%‘E%Eéoﬂrv?y oﬁfat egﬁgt&; ro an
because par incahtinenppad efiia striictineas shownsinFigr 83(d)y Né absorbdnt existedyea thesportion he

heet . t t , W th the hot, |, t ",
heat o, 1 WAEEE AEGRASK ER Sonc YRR ek 4 was proviaed e e pRricacieh fes in

pattern on {HiesKedPWas Forihnil fRkridASn ASALRE £ deciritl HRPAd i 8 1Ay dF2 wearer,

surface of the roll. Fro_mthi_s fact -t r]e ef fects of bonding the AP to the
supporting Theamobyt oflliquid retaingd by rthis linaoptirent pad ovesi Y0heal . and the incontinent pad

A 1 PR AL SRR SRPAS A bR B Bl Bl

shown in a fdsal iR HRpatiERGhindBAleay wa¥/ndf stained and that it danbe 36d s@b. t he
applied SAP was in one |layer at the thin regions, in nearly three |layers at
the thick réxamme3d in nearly two |layers at the mediumregions. This

di fference i 15 ' hi ckness, or in the nunber of |ayers, gave a
desired di st ﬁflf'%ﬁs{wry e concentrations : ~ which were not

uni form but coRtiHRétodiSpersion stock solutioh! ¢TP% % ibySweight SINPO 'whe ad8sl &8Rkéa
A sanpl e piece taken fromeach of the regions having the thick SAP pattern, -

thelfhin  dispersion mgdipmpgomppsedanfl 60hpane ¢thanclcamd o parts, water, dospreparg an-

Cross-secti g . I fo/i . , ' fd [ he
SAP | ayers W 3?%‘[??} {@g aér%g‘ﬁg %()f&at%céﬁ%g%'l@%u# aﬁ‘?fn d'ié'pg}suh h.aHﬁ:tLe C§A§
absor bi ng s pqivalamne 36 ¥ by alcitht &nadd tyy Miksbishi Ohemidal 0., itdPUndérahe Ridenbgk -

SAP. err] Amount of absor bed Ii%ui d:, Using a 0.9 % NaC aqueous
sol ution (phySi4dl" owjith: the ayerage particle diameter of 200 microns) was added while the SAP was

stirred by a propeller mixer to prepare a slurry.

20 <Forming with the slurry pattern on a supporting sheet>
Using a slurry coating apparatus as shown in Fig. 76 (a slurry discharging part thereof
being shown, as enlarged, in Fig. 66), the slurry was applied onto the top surface of 40
g/m? TCF (cellulosic non-woven fabric) used as a supporting sheet to form a pattern of
slurry by means of tube pumps arranged in many rows in an amount to make the average
25 deposited amount of the SAP 125 g/m”. By the pulsation generated by the stroke of the tube
pump, a sheet having the ellipsoidal pattern which has intermittently thicker slurry in the
center regions was formed. _
<Bonding the slurry formed in a pattern to the suppérting sheet>
A supporting sheet oh which the slurry was‘ formed in a pattern was hot pressed by

30 means of a hot press roll of 160°C and a suction roll, as shown in Fig. 76, and at the same

-



solution), a nethod corresponding to a nethod of testing an anmount of

absor bed wat er of JI'S K-7223 was applied. 25 [err]

Absor bi ng speed: A plurality of sanple pieces of approximately 5 nmx 10 mm
wer e di pped in a |arge anount of a 0.9 % NaCl aqueous sol ution
and the time until the SAP in a - sanpl e ‘becane nearly conpletely
swol [ en- in seconds was neasur ed. - For the amount of liquid
absor bed, sanple pieces of 10 cmx 10 cmwere taken fromthe '

ortin t 0
Suppor (1 19 sigcls LAGLogk B8 AT Wis YR aRERREoOTHE AR B
absor bed wasvas. fladegloTteitsidt. wifls af It mllomewpm'xmately 5 seconds ) remove the 11qu1d

-72- b bi ujd
confirned t RAMPPREAt gy the égﬁst%dlr @% “gfyvvz%vsaso&sew ma%o?“@@ﬂmn&nﬂ'ef’he

absor bi ng PisQdlcéi 23?%5“#%‘# gﬁgﬁ}@@%&a&i@t&ﬁ froRfthe MRk rdlPartd &ir dried to

t hi ckly coat e absorbi'ng speed anong the
regi gns ar e make an absorbeitosheei. rAtTthad timé,2hes was no deposit of the slurry on the hot roll

Tabl e 12 i on, Qf Thi nl ted_re Medi oat ed
regi on Thi CW‘EBmﬁ off 1 e supporting sﬁleet. For %ompaflgwe tﬂgfg;eto\pas

SR (10 i ot gt 508t i i R0 0

(sec.) 10 slurry formed in lirpattenhenab@\seppmg sherd wasspeeles, Oﬁftanda@ep@smd ondhe

t hat the obta sor S d had a

char act er i sts ﬂg rﬂﬁgg%?ﬁt\r‘i\% q’fqrffssqfrq%g%c}ﬁe 5?‘!"%’3% ?’Pgﬁgtiﬂgoﬁhﬁ@l by
r egi;gns dlffmgﬁmw&@b@b’g@ﬁgﬁm speeds. (Exanmple 11) 15

<Pré§ar| ng a slurry fromthe SAP having different particle dianeters>

The SAP whose aﬁfwrdagepmmg,cme ddipdlsb@t’é sbowed @ dinndburonofrpatigms BoRomncinokig.

US 40 as usctd- TP BRAER to i dobfottng o ikl AR 1 Bithhny BT bicy ot

800 mi cron F3pP46; andRRe hflied TAISHs \ih biie Riye@the thin #&gons, in nearly three layers at
cross-1inking was. used.
the thick regions and in nearly two layers at the medium regions. This difference in

.

15 thickness, or in the number of layers, gave a desired distribution of the concentrations

| which were not uniform, but continuous.

<Properties of pattern-formed sheets>

A sample piece taken from each of the regions havmg the thick SAP pattern, the thin

SAP pattern and the medium SAP pattern was observed in cross-section by a magnifying

20 j glass, to obnﬁrm_ the numbér of the SAP layers whereby the amount of absorbed liquid and
the-absorbing speed were evaluated as the liquid absorbing properties of the SAP.
(B-Amount of absorbed liquid: Using a 0.9 % NaCl aqueous solution (physiological saline
solution), a method corresponding to. a method of testing an amount of absorbed water of -
JIS K-7223 was applied.

25 @ Absorbing speed: A plurality of sample pieces of approximately 5 mm x 10 mm were
dipped in a large amount of a 0.9 % NaCl aqueous solution and the time until the SAPin a
sample became nearly completely swollen in seconds was measured.

For the amount of liquid absorbed, sample pieces of 10 cm x 10 cm were taken from the
supporting sheet including from thickly to thinly éoatc'd portions and as the average value of

30 the whole sheet, the total amount of liquid absorbed was 6.0 kg/m® As the process of
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20 . The follow ng table shows the neasurenents of the tine of
absorblng 20 cc of physi ol ogi.cal saline solution by 1 g of the
SAP: As for the tine of absorbing a liquid by the SAP (Refer to
Exanpl e 10 above), as the particle diameter becane |larger, |iquid took

nor e time to penetrate into inside and the swelling becane | ower.
25 . . Table 13

Average particle dianmeter of SAP (micron) 200 800

Speed of ab 1 ki nds. of
oFurry of Soee i s ohssih s SOt e dhish ety Besiny Bt
-73- absorbed , and the atizotieg begréss*e@ grﬁﬁlalty ‘& yhenediimEecutgd ghdlthen o \tee
<Coating of a supportl ng sheet wth the slurry Two headers

were provi d8uckly caated Jﬁgl?ﬂcghhdﬂ'gce@pﬁﬁérlat%m&éb&#bws speediamongethe Tegiope rare
to feed two }ﬁm -g; éllﬂ,rry cont ai ning the SAP whose particle dianeters
were differg lg t he apparatus was nmodified to feed different:
Ki nd§ of slurry alternately to the respablevi@ punps.

Usi ng this ftus,—t kinds of slurrv were rlnnncl ted in a__pa,t_t_g_r_n_g,n_
the TCF side of Thirly Beded tegibns detﬂcédlecﬁf@wi\t ThickicBatkd fegion
aver age dqu‘ﬁgi@@fmh Yonsiyed SPSAPYT §1 wo layer of SAP) T[e3mRE!IRyelof SAP)

procedure slimlar to the one applied in fxanple 10 above hus

absor bent shggdos e sl urréédeposm din aogattern re obtained. In
the distri utloQgFi ' Spatterh in tHd06Q@ase, ds nent9GhEY in the
above, the {rows "0 he pgattern were coatéd with t he SAP_of

di faérent particle dianmeters alternately. Although the SAP of the sane
concentration was applied, because of the difference in particle dianeter,

t he pattern whenethe above-tabulatddaespdts, jawas cinfirmiedithat the &mMsa[bphﬁ shdetwmas
relatively

it feront ) pBPEBE @%Mﬁéﬁ@%@éﬁ% OF rovifine + distibufion [of hishly abserbing

10 cmx 10 r&; dabk&b gds.di sh. 60 cc of phyS| ol ogi cal saline
sol ution wagégﬁa ree tl ré%? 200 cc each at 5 mnute interval, and

the state o(Example 11) absorptlon was observed. The observation results are

S ho‘Q’g ' Tap eepzlléng a slurry from the SAP having different particle diameters>

w .

The SAP whose average particle diameters were 200 microns and 800 microns were

prepared. As the 200 micron sample Mitsubishi Chemical's US-40 as used in Example 10
was used as the blank, while as the 800 micron sample a pelletized SAP with higher surface
cross-linking was used. "

20 The following table shows the measurements of the time of absorbing 20 cc of
physiological saline solution by 1 g of the SAP: As for the time of absorbing a liquid by the
SAP (Refer to Example 10 above), as. the-particle diameter . became larger, liquid took more
time to penetrate into inside and the swelling became lower.

25 | . Table13
‘| Average particle diameter of SAP (mieron) 200 800
Speed of absorbing liquid 10-15 60-150
30 - Two kinds of slurry of 30 % by weight SAP having the above-described properties were
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It was confirmed that finer particle SAP first swelled and the absorptlon ,

progressed to 20 coarser particle dianeters.

Table 14 Patterns in absorbent
| ayer Patterns in absorbent | ayer Li quid supplied
conposed of SAP of small conposed of SAP of | arge

particle dianeter particle dianeter

Surface a little seened to be 25 First 200 cc

Swel I'ing r apje Fﬂdﬁ fesade wa?%%ﬁkﬂﬁpletmtabBW” y dry

condi tion continued _
Overal | svve'KCOatgigszfars{uengbgtsheethﬂl theslurry> ~ Second 200 cc Swel ting

|r g? f hf 3?“ gggé h&%aea%%r Swere rg%ovr}ﬁed on 8 sFurry coatmg apparatus as shown brngg 56 inorder

travel 1 ing iofesiPtwo kinds of slurry containityl thé SXIwhése partidié BRfletorSGe HiffereAlldnd
Swol | en overall and reachin L
t r ansf er r edthe@pparatmgrwies orodifiedatoufced d@fﬁ:rcnt kinds of slurry alternately to the respective

| ar ger - part |&I8 di anet er SAP

-74- (Exanpl e 12) <Prepar| ng a first
di spersi on | i Ysing>this a I!;l)aratus two hnﬁgoﬂﬂ@&ymﬁr@démﬂm ih’aid!&le@ﬂi bR &HeSECE s{zﬁlé?,
needl e | eaf Wood bl eached kraft pul p) and t SAP

by Hoechst - CSURROEERE shegbin amameunide fhike the memmdqposwdsmwntm 13 g/m A

R e R p e e

Thejgoncent gabitent sHeetshwith the slurry depasitebir @ pateern weye oltainagd.finkie ﬂkhﬁimﬁoﬁ dﬁ)
<Form ng an_absorbent sheet fromthe fi rst d| S er sion_liquid> 10

The above- d&&PARGE I ngsy ¥ mprtioned in fulie gAeM oPEppaed with

non- woven ?R@E 151:'1&& i énﬁ?e
"El ves") of SOSA})H{) re% to s Aj ly. kA‘gr op Iqﬁ% %&gp{))f;e S%ge
pl astic rresd:nméntﬁﬁiorm&is atpphad ehma:mseaof \theet dszerdmedlmmduﬂbdm&tat the pattern whereBy

pressi ng an ing this ab bent ?)u sheet having 100
g/nferr] ab \é gle£ameter§£l|["m'agp By n]ﬁ/ SAP=4/ 6 was obt ai ned.

15 <Pr S-
orefired by i nc%‘aﬁaﬁ‘*’%%&%e%%'ﬂéﬁ@@é?? *%“*.“ﬁ aticle diameters was Appady s ¥
Et OH wat er =itala plzeprafr 10l cimx d Operog end: péaced dm taj Rerdi dmh. G be of ipbysiplogical siline
Exanpl e 10 . afagg(ye. . " . .

solution was at three times of 200 cc each at 5 minute interval, and the state of

absorption-was observed. The observation results are shown in Table 14.
It was confirmed that finer particle SAP first swelled and the absorption progressed to
20 coarser parucle diameters.

- Table 14
L Patterns in absorbent layer | Patterns in absorbent layer
Liquid supplied composed of SAP of small | composed of SAP of large

- particle diameter . particle diameter
Surface a little seemed to be
25 First 200 cc Swelling rapidly started  |absorbing, but nearly dry
' _ condition continued
Overall swelling started, but
Second 200 cc Swelling reach saturation |there remained ample room
' : left for absorbing
Excess of water travelling in _
. supporting sheet and Swollen overall and reaching
30 . Third 200 cc transferred to patterns of saturation
larger particle diameter SAP
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20 <Form ng an absorbent sheet fromthe second di spersion |iquid>
Onto an absorbent sheet made fromthe above-described first dispersion

| i qui d havi ng uni formlayers of pul p/ SAP, slurry was fed in a sea
i sland-1i ke pattern at 5 mmintervals, usi ng an experinental use
tube punp (marketed under the trademark "MASTER FLEX") with the
second di.spersion liquid contained in a silicone rubber tube of 3 mm i nside
25 di aneter. Then, the absorbent sheet was hot pressed, using a

Tef | on- coat dq@qégic use - iron heated at 130[err]C and then
dried. The P rmed fromthe second dispersion liquid had

t he SAP of @Qpﬁﬁgm{msﬂ&gog/@hw] on average, although thicker at sone
pl aces and hi nher at ‘ot hers, <Absor bent sheet havi ng

hi ghly absor angmmulgpxdps(made by Weyarkaeusef, PERKR; needirleaft wopd b}@@chqdebaft:p@lp)
. Thus obt ai n éﬁtbsorbent sheet had a distri but ion of nearly uniform
absor bent -75-

(cont ai ni ngsAP {madP by’ ERBGHSOCeMER tndiP tHé NEmhik SEVILASOD"Y, raoemmeaxﬁwnstof

di spersion liquid an of absorbent |ayers (containing SAP of
appr oxi mat dhigkaeo @.F{Q) r for paparveaking owas addedclongrepare a dispersins diguid of

i quid whi r r | d %
Lot pagt 1ROHIRBRSHIS QR A B TR B Th SpRhbdlch BECRs,
sheet havi ngeparédélairy an@ appiorihawly® %. ~ | dyered structure was obtai ned.
The absorbent sheet was cut in 10 cmXx 10 cmto-make a sanple. The sanple

vvas pl aced <F0rmmgmabspzbeatd@ptﬁomltbmfu%ﬁapw@mml ol ogi cal saline

tion was ] H‘i!l f r
s’g)rbl ng test Was rvé%e'%our £ t#éghkﬁ@éxo% liqnid was po Bﬁ&%ﬁ %g czlbgé‘%—%%
The t est r efabiid @nadechys Unittkai Co.] dld.curider thel fade name "Elves") of 20 g/m treated to be
Tabl e 15 Amount of water added State of absorptjaon

Resul ts of l&ﬂggqhglgﬂl@ppsed on a plastic mesh of 60 mesh to prepare a wet om@gq apsprbent mat.
| ayers absog fﬁ%ﬁ&? dnd x Itfus Qﬁﬁfrbéﬂtrrﬁji ln?)iﬁ bent sheet having ?Pré’gtz %ﬁ%brﬁ&n_t

added sorbe erse over
second Iaydawmmnp&d@fpulpﬁswléwasobtﬁﬂahnd 150 cc added Absorption

part| y noved_ from Whole first |ayer becane wet, but
15 <Preparing a second dispersion liquid>

A slurry was prepared by including 30 % SAP and 0.6 % MFC in a dispersion liquid of

EtOH/water=6/4 prepared in a procedure identical with the one applied in Example 10

above.

20 - <Forming an absorbent sheet from the second dispersion liquid> -
| Onto an absorbent sheet made from the above-described first dispersion liquid having
uniform layers of pulp/SAP, slurry was fed in a sea island-like pattern at 5 mm intervals,
using an experimental use tube pump (mérkcted under the trademark "MASTER FLEX")
with the second dispersion liquid contained in a silicone rubber tube of 3 mm inside
25 diameter. Then, the absorbent sheet was hot pressed, using a ’_I‘eﬂon-coatted_ domestic use
iron heated at 130°C and then dried. The layers formed from the second dispersion liquid
had the SAP of approxxmately 120 g/m? on average, although thicker at some places and
thinner at others. _
<Absorbent sheet having highly absorbing region; in a sea island pattern and its properties>

30 Thus obtained absorbent sheet had a distribution of nearly uniform absorbent layers
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first layer to second |ayer second |ayer only partly wetted
Third 150 cc added Whol e second | ayers started to. Boundary between

first and _ swel |

second |l ayers still distinct Fourth 150 cc added Whoel first
and second | ayers Second | ayer much swollen to 20 :
swol | en : have ridges - (Exanpl e 13)
<Preparing a SAP slurry> A slurry conposed of the SAP and the

Exanpl o 10 Aofpaaing ol G BrARREL78) o) el fom wofiE ARRAABANOTH Aol

An air laid mﬂabs&fbeﬁla‘m'(mmuﬂggsm &A&pmdﬁmw1mgmfyd&wwcﬂr@hhhmetﬁm
the t rademar.k P") whose_wei ght was 8559 err]

prepared. | n dispession liguid mh lamar@bsxbcnt layers were dls@flbuz W apatiem glmtaﬂs partly
bl ended. 30 [ hggs Yy

“76- o the paRSHBHA' M 1621468 Yol QodoPUdh SnRRHAGHE™S ik and i o
punp was di sdhqubs&ucmrawpabbmin&darranged in nmany rows. of bands

havi ng i ndefinite rence each-onto the above-descti
supporting sheet é’é@i’ﬁ%sﬁ tw&%ﬂ%&w@mm ake a§ g@eﬁmglewas placed

chSchar 9119 o4 Bhnidet, and 09 9 phPUOUBANaFD ol WEE Boui A0SR RN s o

t enper at ur e vabsorbii testr Thezbsorbing testiwasnintfountiles &5 mbwer inenvalswithtlS ctreatihe

di stribution  gf th?_eéo?tter S on éh'ﬂs bsorbent sheet, absorbent |ayers were
: %

distributed i 1S are SnO{R AR Ap mlar to the one in the sketch of
Fig. /. (Exanpl e 14) - . The HFFM (nade by Dai cel
Co., Ltd. under the trademark ' "Cel | i sh KY100G') in gel 10 state was

di spersed in a di spersed medi um of MeOH Wablerl570/30 to nake a di spersion
liquid of 0} 6 % concentratioh. In 1 1Titer of this dispersion [iquid, 400 g
of the SAP [ Amsbant of water added by M Ssatbofsdbisofpkieni cal {Co., Rdsalts ofhabserviatien

trademark "PS40") was added @nd stirred to prepare a
co-di spersipn slurry of the HFFM and the SAP. . )
First 150 ccadded |  Only thin layers absorbed - | ispersed all over first layer,
- - second layer remained dry
15 . . :
. Absorption partly moved from |Whole first layer became wet, but
_ Second 150 cc added first layer to second layer ~~ {second layer only partly wetted
s Whole second layers started to|Boundary between first and|
Third 150 cc added | (o) ' second layers still distinct
; Fourth 150 cc added Whoel first and sccpnd layers Seconfl layer much swollen to
20 swollen have ridges
(Example 13)
<Preparing a SAP slurry>

A slurry composed of the SAP and the MFC was preparéd in a.procedure identical with
25 the one applied in Example 10 above.
<Preparing a liquid pervious supporting sheet>
An air laid pulp sheet containing the SAP (made by Honshu Kinocloth under the
trademark "B-SAP") whose weight was 85 g/m® was prepared. In this pulp sheet, the SAP
of 20 g/m® was blended. ‘
30 <Discharging the slurry to form a pattern>
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This go-dispersion slurry was applied on either surface of a cellul ose
non-woven fabric 15 of 30 g/nferr] (made by Futamura Chem cal Co.,
Ltd. under the trademark "TCF#403"), and t he non-woven fabric
was subjected to renoval of the liquid conponent and dried to obtain

an absorbent sheet. The thickness of this absorbent sheet was approxi mately
0.6 mm and the content of the SAP was 150 g/nferr]

The absorbent sheet was cut ‘in 350 cmx 250 cm As shown in Fig. 84, the

sheet was 20 . ol ded..i s t th osition h from bot h s des
oeh thosur f alhe theyedestrite] ShrEy Bom' 4 SuRY Dulgedves, Gstlirssan
absorbent. Thafy réws SSOBands"havis ﬁécﬁﬁ@%nﬁﬁﬁﬁﬁémﬂ&s eRANERE the above-descn‘:lﬁbcfi

| i quid inpervious sheet 902 at the folded sides via adhesive 901 to nake an:
absorbent  supporting sh¢etbes a@¥ingHfeom u«zzbslsavmfg a teleavagstlikendischakgiog loutlet as

t ube 900 13 | id i heet 902. .25
Snel 11ng t oShOVRARKiA: (65 SBe B Sopporup st ot BisseflHnod BEFBe 3y 236¢ i
eachgtime  whose surfacd Wrat&@%&cltw‘ﬁ @hd lair @O0 higke? P abdtebint Shet, Bt tidhe

absor bent tube. The result was that m nutes. after the fi rst

200 cc was pustribetionhef &b@gmapnmeabswbﬂmmeetn absorbang layers wgrepdistributed in a

el i psoi dal _¢J 085358 ct| oy of .appr.exi e nm t hi ckness, and 2 m nutes
after the s coneéﬁg%“"" 49 rf&% lgd the thickness increased to
appr oxi nmat el@Exidmperng) 30 (Exanmpl e 15) -

-77- -A non-woven fabric mad'e %I Pa .gr .
Lt d.” under the TheddEM (madednBaicel Co., Lid. underﬂmtuadmkbﬁeuwb ¥100G) RpgskE

) CSGEET Vl RT B  oPHARGL1000 g e i

comerci al | )hq'ﬁidaoﬂ @6/ % doncemeiibh) Iasklige bf wisdidpesion R@id, 408 ghof the SAP (made
di sper si on rredl um of Et O+ wat er=60/40 to prepare a_di sFerS| on _|liquid, of 0 3

% bycMhitsubishi Lthegrical (Gp., Lid. tuader;the trademarks) bivasjaddediandystirregd ¢x

the SAP (nma I ., Ltd. under the trade-
mark " US 40%%%%%%@51324381% témto prepa?@esa‘ggo di spersion slurry of
the HFFM and This co-disperéibe sIGAR. wasldpplied on either surfads dfhecellulosé aoa-wedvenlisbric
above-descri bed nogp- vvoven fabric was |ine-coated with this

co- dPsper si. & 30 &ffnr ymade by Fptamurs ChemicabGnd J-tds underthe frademagk "ECE#@?'), and
intervals, gpdndhGoven fabric w J%P%C&g\‘g R A b%@%uﬁ‘@rrﬁ%hor bent ; eet%#)taﬁi

the Iiqui d conponent “an tain an _
an absorbent sheet. The thickness of this absorbent sheet was approximately 0.6 mm and

the content of the SAP was 150 g/m’>.

The absorbent sheet was cut in 350 cm x 250 cm. As shown in Fig. 84, the sheet was

20 folded inside at the position 75 mm each from both sides with the surface coated with the
SAP facing inside to make an absorbent. Then, as shown in Fig. 85, the sheet was bonded
to a liquid impervious sheet 902 at the folded sides -via adhesive 901 to make an absorbent

“tube 900. The thickness of thus obtained absorbent tube 900 was 1.3 mm including the
liquid impervious sheet 902. '

25 Swelling test was run by pouring physiological saline solution of 200 cc each time
twice, 400 cc in total, onto the absorbent side of the absorbent tube. The result was that 2
minutes after the first 200 cc was poured the absorbent side swelled in a tube having an
ellipsoidal cross-section of approximately 6 mm thickness, and 2 minutes after the second
200 cc was poured, the thickness increased to apﬁroximately 12 mm.

30 - (Example 15)
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The absorbent sheet was cut in 350 mmm x 250 mm and then, the cut sheet wag
folded 15 - with the SAP applied surface facing inside in a flat
cylindrical shape as shown in Fig. 86, and the fol ded portions
of both sides were bonded together via adhesive 903 to nake an

absorbent tube 900. The thickness of thus obtained absorbent tube was
approximately 2 nm - Swelling test was run by

pouri ng physiol ogical saline solution of 200 cc each twi ce, 400 20

in total, onto th . . h e

first 200 cc Was‘,dL ‘on?—li}?oVeH%né gﬁﬁddc E?Q)e!{ %%Eé éﬁti t?u%‘eldérv\g* II‘??% té%;eh?
shape havi ngbtaindd bystwangtihg PP;EB bivemiporent spun-bond non-woverp fxbmandtpulg/togeﬂmn
and 2 mnutes_after the second 200 cc gvas poured, the thickness

i ncreased tdnépﬂbrmsmﬁmwmm (Exanpl e 16) 25 L A

PP spun-bond of &3 Efer@tﬁélf}mgg stapﬁé Ycﬁ\faﬁé’diefﬂx@%lldm i &quhgﬁeegea]m a

conposed of 60 % (3 denier x 51 mn1ength and.-
40 Y%srayon dispersior irhediurfilof EtﬁlH/watex—WO to prepare a ndispessign hliquidr ef %

Dt s pnareBin i oF ok Shshe ot Hitlo oo i e S0 MR Mtsmhl |

conposi t e NQfyeARdTo., Lid. underﬂﬁl?ﬁe’-c of a structure as shown in Fig. 37.

.30 e conposite non-woven fabric was coated with a

co- di sper si amarkl|"WUS $0'Dfwashaddeitand stirred to prepare a co-dispersion slurry of the HFFM and
- 78- and the SAP used in Exanple 14 above, and

" subj ected t FheBAval of the Ii qui d conponents . : and dried to

obt 192 an absor hgier $H@Rle 6f URPIBHEIITRIred ronWoldi EAbIRSWas Aifp@Be@d Okith fthise

| ayer's of the spun-bond non-woven fabric, the carded web, and the SAP | a er '
fixed by theco-dispersion slurrFimvg miwalityoof bandseof 2 mmawisthyfat ghmah inpeyalsh apd

o anf orr]. . norbRbventabic Vs Subighkd R foval of e iguia cofbrORER ol & 3%‘*@3’8%*‘“

width, and tdyWombeht sheeet was forned in tube with both
| ongi tudi nal sides made to face each_ other at approxinately 30
i nt erval . The absorbent Shost veasequy in 33Gmmx 359 sa@asidthene fiercut ﬁ%ﬁ%]“fi‘étfﬂ]p@@l

Che Tonor St U SAPRBpuG el Pt tosids jn o PHTB /IR sl & Sownt wPFREXRG

instead in t4m hmedolaed Worichs DIGAHS Sides wandbanded togdtixirada adhesive'#03 ﬁaxgz an

38, the above-descri bed absorbent tube in contact with t v 2
exposed out etbserhest e H0Re The dpisknesp of thus obtained absozheny thbe P3s alppamraate y
| mper vi ous s& t at both side ends via adhesive. On thus

obt ai ned dlaper absorbing tests were conducted in a procedure general l'y
Swelling test was run by pouring physiological saline solution of 200 cc each twice, 400

20 ' cc in total, onto the absorbent tube. The result was that 2 minutes after the first 200 cc was
poured, the absorbent tube swelled in a tube shape having a ellipsoidal cross-section of
approximately 10 mm, and 2 minutes after the second 200 cc was poured, the thickness
increased to approximately 20 mm.

(Example 16) |

25 A PP spun-bond of 18 g/m? and a mixed carded fiber web of 30 g/m? composed of 60 %
PET staple fiber (3 denier x 51 mm length) and 40 % rayon staple fiber (1.5 denier x 35
mm length) were prepared. Such mixed carded web laid on such spun-bond non-woven
fabric was entangled in high pressure wﬁter jet stream to prepare a composite non-woven
fabric of a structure as shown in Fig. 37. ‘

30 The éomposi_te non-woven fabric was coated with a co-dispersion slurry of the HFFM
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15 . practiced in this field. As the result of the tests, the follow ng

results were obtained: [err] Anmpbunt of rewet (3 minute interval)
First rewet (100 cc) : 0.5 g Second rewet (100 cc): 0.8 g
Third rewet (100 cc): 2.0 g 20 . [err] Total absorbed anpount _
(physi ol ogi cal saline solution): 680 cc Ret ai ned anount

. 480 cc (Exanpl e 17) . A PE/ PET blconponent
non-woven fabric of 20 g/nferr] weight (nade by Unitika Co. - Ltd.

d h h h Fi 57
oo opare ATESAR vt BOELR 17 bt o shBRORER PRV @t‘l‘lﬁbﬁmb |
fabric had tahg dfied E@&btﬁﬁh e&r éH%Schh?ﬁxeet of apSroxunately 2 mieHEiness com%oesed ot th%'ee

g/merr] hi ckness nsi t
0. 132 g/ cnf dayers ailxthe spun-bond BDMMWQ fehlm;glutctanded was aﬁd(thﬁﬁAB'/lwywof()ﬁb))y the

-79- 100, 9 I | . . :
85 g/5 cm HFFM, only on cither peface o whigh %’39%"889 { B 578 Borices wremeaolat
fabric was IWPdadinylor I5@ g di sper si on sl urry of- the HFFM and the :

SAP Tn a procedure identical with the one ?{f ied in Exa
above, and healid ahserbentsbeasvasrnt in bandst ig)dnme\mﬂﬂaland Qmstwumfonned

articros cdb gty hodRoBRdulR 8"t lp AR 6 & lppibiglelf A fom

surface. Thgn@Rabr bent sheet was folded in tube with the surface.carrying
t he SAP facing inside. Both side ends of the sheet were nade to
face and bonde¥rparatelyicframea disppsable diaper (rp@mqfa@weébyd@wg@@@uenmdw thp trade

abe8fbent 1 AR AR YBTRRLE Sfkor R bt il By e REERRAT o8 wers pion o g,

cross-secti Gistead in the region wHé“ruSsuchtﬂieeedndm kexisted Wbashvaa M Fg.d 38N te
pl astic vat, _and_ion exc anged wat.er was oured, on the absorbent'

tube until eheve-deseribediabsorbeas sehedn gontact with %PH,’OS%EQU@F isbet @f the diaper was
stand for (finggpﬂ)ttﬁéllg@iﬁ1ﬁupél%§6i{stsheét%ip,gﬂ1%f@t ﬁsgfaagﬁ Og%)sor bent tube

I ncreased t serve ak fromthe
outsi de of the mnthmmmab diaper, absorbing tests were conducted in a procedure generally

15 practiced in this field. As the result of the tests, the following results were obtained:

@® Amount of rewet (3 minute interval)
First rewet (100cc) :0.5 g
Second rewet (100 cc): 0.8 g
, Third rewet (100 cc) :20¢g
20 " (@ Total absorbed amount (physiological saline solution): 680 cc
Retained amount | o 1480 cc

(Example 17)
A PE/PET bicomponent non-woven fabric of 20 glm weight (made by Unitika Co.,
25 - Ltd. under the trademark "Elves") was stretched and heat set as shown in Fig. 57 to prepare
a easy-to-elongate non-woven fabric. This non-woven fabric had the following properties:
Weight 31.2 g/m?
Thickness 0.24 mm
Density 0.132 glom®
30 Breaking elongation 35 % (MD)/370 % (CD)
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(Exanpl e 18) An elastic net of 60 g/nferr] weight

comercially avail able on the market was prepared as an 4
absorbent sheet, where polyethylene nonofil anents as | ongitudinal fil anent
menber s - and SEBS nonofilaments as lateral filament nmenbers were
crossed at right angle with each 20 ot her and bonded at the points of
I nt ersection. Separately, a carded parallel web of 25 g/nferr]
conposed of the followi ng fibers A and B was prepared:

A bi conponént f .deni ar. x. | engt h, conposed of a random

pol ymer of im éféngéggyinﬁﬁg%’ﬁ"i#ﬂs the core and et hyl ene/ propyl ene as
the sheath. 25 B: LyocelgB gimem, by Coutaul ds..of 1.5 denier x- 35 mm

| engt h. A carded parallel web A was | am nated on one surface
of the above-described el astic net - and-anot her car ded par al | el

p-o-’

T the. car ded e aroftruss il By EUphRE ST yoln Ritc X EF ol g crdiprrmion

each ©n the slofy of the HFFM ammdmbﬂhtp@meauﬁeidﬁ{nchhﬁnh%&iﬁﬁﬂzhﬁwmﬂkﬁm le

under the pressure of -50 kg/cpferr] froma 30 nozzl e havi ng orifites *
of 0.13 mm df‘g P¥s» 2pd Jigatgd and tpressed and ispbiestod, o remgvah of the,ligeid component and
- 80- o -
pressure of 80 tg?/%b 2 an]ab];%[ﬁqﬂ?ﬂﬁ%@dm ésﬁﬂdsmwgmﬁgfuygﬁril;%g; *8%%.‘33

mm di anet er gnlpmd:aﬂcn surfaoe Tlmmbaorbsmmhbctnﬁasrfbkhd il lngbe, withh thel saffacoéffing the
menber s weresgﬁt} drat ed ﬁd dr,i ed an easy-to-stretch non-woven '

fabric with Acing insidge Qi sidrsen Scﬂf éhq eefwere miade 1 face apd parded at the meeting
| ongjg udi nal hortioR bf Bothlsiddends @vxt?xsa RN aﬁl‘fésﬁe%ge ﬁﬁ?poséd on the outsial'th Bpare an

The properties of the non-woven fabric were as
Vi ght absorbent tube of apiprOxifately 80 emm puter diameter havmg nearllymfdnm gfoss-section.

1.22 mm . Tns'lesrent in. CD_ 1,50 kg/5 cm
El ongation in GRHUS ObWWG%WL%t tu Ence&m aPIE‘F”&n‘@"éﬂ”@rfoﬁﬁH aggeci watepwas
50% pouk&fo AR #b3brbent t(t)lbe until the tube did 5oL abs}aﬂpwﬁer gny more, andzzﬁﬂ)vwdﬁo

( Not es) The md@snmUMdApmpsuh,l the dmre@rmfahm Alsbrbend eubet inerefised] tov66ym,
and B O 1 PR AR el Pl i G bukioe of BdRoRhoveitaine.” M M 1
. (Example 18) . .
An elastic net of 60 g/m” weight comniercially available on the market was prepared as
an absorbent sheet,. where polyethylene monofilaments as longitudinal filament members
- and SEBS monofilaments as lateral filament members were crossed at right angle with each
20 other and bonded at the points of intersection. '
~Separately, a carded parallel web of 25 g/m” composed of the following fibers A and B
was prepared: | |
<« A: bicomponent fiber of 2 denier x 51 mm length, composed of a random polymer of
poly-propylene as the core and ethylene/propylene as the sheath.
25 B: Lyocell made by Coutaulds of 1.5 denier x 35 mm length.

A carded parallel web A was laminated on one surface of the above-described elastic net
and another carded parallel web B was laminated on the other surface of the net, and the net
with the carded parallel webs were entangled by water jet stream one time each on the top
and the bottom side of the laminated members ilnder the pressure of 50 kg/cm® from a

30 nozzle having orifices of 0.13 mm diameter provided at 0.6 mm interval. Further, water
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t he non-woven fabric being the longitudinal direction of the sanple) was
hel d at the hol ding di stance of 10 cm and elongated at the rate
of 30 cmper mnute by neans of a constant rate 20 stretching type
tensile tester. The | oad val ue at breaking was taken as the tensile
strengt h. El ongati on nodul us: A sanple piece of 5 cmw dth
and 15 cmlength (the direction of - ' - the non-woven fabric béing-
the longitudinal direction of the sanple) was held at the hol ding

di stance of Ymat 2G{d e ] Ut
roans. of o oan Vs RSS9 6 bifler B! ekt B ReP SR IR O p A
the stress-aifices of 0lBvianDGiamiere pratidédit ofe m‘w a5 mm mtert/iile'rhbn cthe laminatedt
50 % 100 % and 150 % el ongati on was, read_out. The readjngs were

taken as tﬂeeremdm Srhyrsated ,and dried to make an easyip-stepfel slonTyeve faliice with

o e Sl b B AR b, S o £,

cnisrr]. 3(hnd60 The Lyocel | side 6f the above-described
easy-to-stret,gh non-woven fabric wa
i e properts'f he ot oy e SHUICHEF S I Sr 1y of the HEEM and the

SAP in a proceWg; i dentical w t{yg. gﬂpe applied in Exanple 14
above. The non-wo en fabric was sub(}me3 ted to renoval of the liquid ‘

conponent and Thickuesso obtain an ab22mient sheet with the SAP particles
carried in a dgnsit . . of -nferr] only on one surface.
Further, a cru ﬂé‘&eg\BW%lﬂng ayerl'%&iggd’%/n[err] was laid’ - on
thg 0S| de of thgloggwanr@Rsheet typtorey ried the SAP particles, with such
ide facing insid - the absorbent sheet was folded in a tube with

the side ends Ebogatipnenodules ineCDat 30 nmm interval and bonded to
a separately prepar %ol yet hyl wter sheet by neans of hot nelt
type adhesive to ob an absor e bonded in an int egrated way to

t he outer sheet. 100% The 30y g/5eass of thi's absorbent tube was
approximately 4 mm The thus obtai ned absorbent tube was
pI aced in a pl astlclﬁ%% and fro¥&glécaop of the absor bent tube
? exchanged water was poured until the absorbent tube did not absorb
gr any nore, and allowed to stand for 10 mnutes. As a result, the

t hi ckness qiNotdi$ The above-descritidgRbpeatiés Wékéﬁnédéﬁfeﬂaﬁxﬁér the fellbwvrig dBtditibas: SAP
was observed to leak to the outside of the - non-woven fabric. 15

(Exanpl e 19) Tensile strength: A paraplgimiecg of 5| qne widthiand chS.¢ra lengdh Gbe crasy idirgetinarfs
on the sur ftfilé: fion-woven fabric being the longitudinal direction of the sample) was held at the holding
. distance of 10 cm, and elongated at the rate of 30 cm per minute by means of a constant rate --
20 ~ stretching type tensile tester. The load value at breaking was taken as the tensile strength. |
Elongation modulus: A sample piece of 5 cm width and 15 cm length (the direction of
the non-woven fabric being the longitudinal direction of ‘the sample) was held at the holding
distance of 10 cm, and elongated 150 % at the rate of 30 cm per minute by means of a
constant rate stretching type tensile tester. From the stress-strain curve obtained at that time,
25 the stress each at 50 %, 100 % and 150 % elongation was read out. The readings were
taken as the elongation modulus.
Thickness: The thickness was measured by a thickness gauge (made by Daiei Kagaku |
Seiki Co., Ltd. under the trademark "THICKNESS GAUGE") under a load of 3 g per 1
) '

an.

30 The Lyocell side of the above-described easy-to-stretch non-woven fabric was coated
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Pol yet hyl ene fil mof 30 m crons having taper-Iike openings, as shown in
Fig. 39, all over the surface (made by Tredgar under the
trademark "VI SPORE X-6170") was 20 pr epar ed. <Pr epari ng
a slurry of absorbent material s> Separately, M-C gel
(made by Daicel Co., Ltd. under the trademark "Celish KY-100G")
was dispersed in a dispersion nedi um of ethanol/water=70/30 to preparée 1
liter of dispersion liquid of-0.5 % M-C. To this dispersion
l'iquid, 200 \glﬂoﬁcb-fd&p&&ibnmlmlry ofEthHHV[and the SAl?aniapngceMu‘esdeiﬁsﬁiwﬂhﬂﬁiml
Co. , Ltd. undey hetra U’iﬁ‘g was a ed g{ ﬁ

co- di sper si GPPE¢dinEx 'h‘@’oma cwassubjectedmegm ?thﬁ% quid
absor bent  sheghgne ntanddnﬁdtohobtam oﬁg&wnééﬁ%ﬁluwmwfc ¥hePi8 i & Blisity
havi ng- openi ng e surface having ar ger openlngs
faci ng upwaraf, lmegmaoniyam onetslurfabm Rmthdr,samn&hcdrwmidmxﬂylayer @ﬂwbs(m(m avas lallde

30 eth e fil, d canve
convByor of %Vgg §i?ig ot g|cta% rtL Q& \tﬁassAI? nlcs, with u%ﬁ 1d%r}'acmg ms1dc
- 82- the absorbent sheet was%ﬁi%dﬁhchvhﬁe%i‘ﬁl the sideseids fabing @aéh other at 30 mm

In the suction zone the co-dispersion slurry of the SAP and the MFC on the

pol yet hyl endnterval and bondeflitd msmavatdg noenancchpelyethylern oytercsheet hyomeansf diot arelt

opent ngs. wi (AP RATeBtye v oBAAC, Aerhent fabg bopd G b fiegfed Way sp 8 Bled Sfeer.
subst ance w/amdihicﬁﬂesbbe{19ausaﬂ>eJﬂ9ﬁxbaWas ?prﬁﬂhﬁltdliﬁ:nﬁﬂto the solid

subst ance. ni ngs of the absorbent sheet had, as

obsggved by a riherthet gptgmed absqr tmﬂ& was placed in a plastighyatnanchfrpmythe gop of the

conauct e orfobBEORE Sukbchinase wper was,poprsd BT bphikal R SGilifid absord

provi ded in water &yl shord, hardr ﬂmweti mﬁmmr Immuauess mesrsreednltl ltﬁg/ﬂﬁéknbkseof the
absorbent sheet was 0 sec/ 100 Measur i nge th
wat er resi stﬁi’ﬁ@@ﬁm tube increased to 301 YE@’ bHEBO §A8fw%?PFEFV8FléP |1§?ké‘aahq Q¥ fﬁ‘f’ue

were pl aced #@l J@paRsorbent sheet, and a wat er col um of
physi ol ogi ca f ne soluti on made by utilizing a glass tube of 20 mm 15
di aggt er was built covering the openings filled with highly absorbent
material to neasure the water resistance pressure. At the -
portion whi &EXaBIEIN | ed with the highly absorbent L

<Preparing a liquid impervious sheet having dents on the surface> |
Polyethylene film of 30 microns having taper-like openings, as shown in Fig. 39, all
over the surface (made by Tredgar under the trademark "VISPORE X-6170") - was
20 ' prepared. .
<Prcpanng a slurry of absorbent materials>
o Separately, MFC gel (made by Dalcel Co., Ltd. under the trademark "Celish
KY—IOOG") was dxspcrsed in a dispersion medmm of ethanol/water=70/30 to prepare 1 liter
| of dispersion liquid of 0.5 % MFC. To this dispersion liquid, 200 g of the SAP particles
25 (made by Mitsubishi Chemical Co., Ltd. under the trademark "US40") was added to
| prepai’e a co-dispersion slurry of the SAP and the MFC.
<Preparing an absorbent sheet> | '
The above-described polycthylene film havmg openings was, with the surface having
larger openings facing upward, was coated with the co-dispersion slurry of the SAP and the
30 MEC as the polyethylene film was fed and conveyed on a belt conveyor of plastic belt of 80
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material, the SAP was observed to nount due to its swelling, and although
the water colum was raised up to 800 mmHerr]O . theliquid did
not |eak out to wet the tissue. (Exampl e 20) 20

<Preparing a substrate for liquid |nperV|ous sheet material>

Hot nelt type adhesive was sprayed on the surface of a matte-fini shed

pol yet hyl ene sheet of 25 m crons conposed of LLDPE, and a
spun-| ace non-woven fabric havi ng a hi gh el asticity in the
cross directi n canppse PP st ple fiber (1.5 denier x 35 nm | ength)

was |aid ofP @“?B&%@ §3P?ﬂ%‘ the pol yet hyl ene sheet and pressed

toget her as hRgkeshckion 26ne the co-dispbRidataieylof e SAFPaidthe MEC A She polpsthylaee
non-woven fabric and the filmhaving a structure as sho i n

Fig. 42A. film having openings msmmw gemgualt ofethecliquid composenls thra § n

I(: l:?esfzm »|[: lghgt 3 heﬁanog*pﬁes quBmés gnﬁ;n%he alid 3%%%2‘%?%%5%\?89 PhéH, e EQld

stagnl ess shBfhncsheatdried byl hitlof 80 Crerito H{otidrshBstamcerake | i near
grooves fornmed on the 30 ~ - IIm(step B of Fig, 42),. and then laterally

ext ended 1.5 Thenopeningopf therabsobentpiioet kady as phs,erved by a'microscope,  structure as

h non-woven fiber and the filmwth the film
portlon and ?ngﬂgfﬁvﬁg?en exposed in .bands - . (step C of Fig. 42).
<Pr epar i ng <Evaludtihy tefpepcadilitgst nateri al > Et hanol and water

were added to_a water dispersion |iquid of: %BC
Aj i nonot o Cor Pemagabdity msewerter@nﬂwa@%m@ abBPﬁ’EB‘I? @éngj‘ﬁ?t ?té“?}h@

ggr Of O sipviied,in 715 B3} CHIRAREAL A bl hebiP peckicBBIG) S GbRBAGGOwEL

ersion*Tqgurd M t subi shi Chem cal
Co., Ltd. wodsecsiO@ctrademark "US 40") of 0.3 nmaverage particle
di aneter were added to prepare a co-dispersion slurry of the SAP and t he
BC. <Measuring e WHgr BFHSEBEGT bent sheet > 10 The

non-woven fab b

o di sper si on & P of CoPhERARG A BpIARSED RR bl brlibng AGNIbGRShESt ond o

I P a way t hadtett bslumn of physiological-satine solixtion lmadpdayt utilizingns grilmemb@ of 20emnD

of Fig. 42) <Pr éparj ng ap a t.C site hav ent s>

ThdSabove- dbamtpwas Builisayeripg enfgs f%ﬁirﬂé@' P}g?@o%f’f‘w& k?r‘]ﬂh%; |

means af a v d ' 915%158‘ 20
the wajer %ﬂ%ﬁ%aﬁgom A 1R orki6 Wi WAl fme&lioiaﬁmesmém,b risdint

g/ merr] under the trademark | ves"
treated t o thatetiylg tlep SAIP was mbsedved 20 missnsrdvento i swelling, and although 8}95“@@!’

step E of Fi 42
/(A\I r Ber rrealf?ql‘?"f‘?"‘ta)é§?1§°d(‘éﬂ w&%ﬁ@&%a }E*‘e%ﬁ%#d@gi% ﬁe‘ﬁ&éﬁ%{%) were -
conduct ad Yizxample 20)
20 - <Preparing a substrate for liquid impervious sheet material>

Hot melt type adhesive was sprayed on the surface of a matte-finished polyethylene
sheet of 25 microns composed of LLDPE, and a spun-lace non-woven fabric having a high
elasticit)} in the cross direction composed of PP staple fiber (1.5 denier x 35 mm length)
was laid on the sprayed surface of the polyethylene sheet and pressed together as heated to

25 be bonded to brcpare a composite of the non-woven fabric and the film having a structure as
shown in Fig. 42A.

This composite was treated in a process shown in Fig. 42. First, the composne was
made to pass on a grid roll (crest pitch 10 mm, width of top 0.5 mm, and depth 2 mm) of
stainless steel whose surface temperature was 100‘°C to make linear grooves formed on the

30 film (step B of Fig. 42); and then laterally extended 1.5 times to obtain a composite of the
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20 the above-described absorbent sheet with the result that the air
perneability was good, 80 sec/ 100 cc. _ <Wearing tests
of absorbent products> 10 pi eces of baby diaper were nade
by attaching a gather and a fastening tape to the ‘
above-descri bed absorbent sheet having dents, and wearing tests were
conducted. Wth two 25 "~ pi eces of baby diaper | eakage occurred from
the side portion, but no | eakage occurred at all for the back
side W th apgnQfoveRGitel BREER film with the fil (g%i@élp éht)non- iCBAdsT
a water resi srt]ar?t malt er?:gcf havirnnglden%slrg d proiugct I Or}]o;gwoven exPosaE I?Bgﬁdsgn
M5 (nelt - bl dskep&hof Kigué2hhond conposite) non-woven fabric (18 g/nferr]) -
mai nly 30 conposed qf PP . nelt-blLown (5 g/nferr]) and PP spun-bond (13
g/merr]) m@%ﬂ%ﬂgéﬁ“ﬂ' appybent matenial> © . 7. - . -

- 84- Ethanol and water weiré 88dd¥fFa water %ﬁﬁﬁ:}ﬁé&ggﬁiﬂ! &0 518l B peP e By 9

openings of 2 mmdianeter on PE film of “m cron thickness

mai n§y conpdgimomofo Compprtinainder fherteademarls IBilocellwlese! tooprepare ome| liter of 0.4 %

type adhesive was [ aye nt o, t he ertured film. and n- Wove '
fabric was. \A‘SPe‘fsmﬁ_{)qma‘i?f%{'gﬂ?&%g@ﬁg t%ﬁlﬁlgﬁp%}“ﬁg%%&gggﬁ Ba‘ﬁglﬁ%g?ﬂee
sheet as sheyMitshblshBChetical Co., Ltd. under th¥ trhdldndark omsam"?] of 013 Mveride Particle
colum test was conducted in a procedure identical wt t he one

appl i ed i n Biamegiraver®addede pripare a ¢p=dispersipn shume ofitheSHK and theBC. .
approxi mat el y_2 Herr] O <Pr eparing an absorbent
slurry> = %p%ngmab%ﬁbe%gl&%m slurry was prepared under the sane

-copgli ti ons as i ThénaivevehOfabkievand Efin composite TWas ebed -wigls ahe b@ve-describe
conposite of the M5 non-woven fahyic and the apertured filmwas, in

a_procedur e cpdlispersion slugry pn 20@ i cweight ackiapproxisateby 10 wun adihein awayp thas ghe
with the ap?‘hﬁyoq,gnfabﬁcporﬁong%%wﬁgé‘gg?g?%gﬁigggﬁrd on a conveyor belt

provi ded w sucti1on “zone slurry was fed

onto the corqPespating ad Absorbenposmpesitedavingienssed to renoval of the liquid
conponent in the suction zone_and the SAP particles as absorbent materi all
ver e bonded t oTheabove-desggihgd mbsorhent; %he%thwaseﬁmeém 3 gprrugaied, phapsdy\geans of a

non ven f ' : : S t ol A
CROL¥OLen 1 Bibovd BirdEe A vk 1hidon & PEBET spuncbond of 20! il (RIE BRUHGRE Co.
sheet > . Ltd. under the tfademaek fEbvies")itteatetl aotbe(Inakaphilic té ak&anrabsorbest with a
provided for ipn JI'S P81]1 conduct ed on the obtained
absor bent sI‘FH@BW%‘?PEP%Q%Q%St that the air permeability was 160 sec/ 100
cc. 20 dviﬁ!ﬂé‘lﬁ&hﬂ%eﬁﬁ@abﬂﬁ&fr resi stance of the absorbent sheet>

Air permeability tests (of a Garret type provided for in JIS P8117) were conducted on

20 the above-described absorbent sheet with the result that the air permeability was good, 80
-seg/100.cc.
<Wearing tests of absorbent products> _
= 10 pieces of baby diaper were made by attaching a gather and a fastening tape to the
above-described absorbent sheet having dents, and wearing tests were-conducted. With two
25 pieces of baby diaper leakage occurred from the side portioh, but no leakage occurred at all
for the back side with any of the diapers.
(Example 21)
<Preparing a water resistant material having dents and projections>
An MS (melt-blown and spun-bond compc;site) non-woven fabric (18 g/mz) mainly
30 composed of PP melt-blown (5 g/mz) and PP spun-bond (13 g/mz) was prepared. On the
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10 sheets of tissue paper conner0|ally avail abl e on the market were pl aced
under "t he above-described absorbent sheet, a colum -of
physi ol ogi cal saline solution was built by using a gl ass tube of
.20 mm di aneter covering the openings which were filled with the SAP
particles to measure the water resistance. The SAP in contact with
physi ol ogi cal- saline 25 . solution swelled to nount raising the water
colum up to 800 mmHerr]0, but no liquid | eaked nor the

{ :afrf)grea?ﬁﬁ teegver hagg, %@EFBW& ? ra?a'fl%. 22@%@@% R£¥ édignetérsgnof’ﬁtﬁimagfd
conposi t e> @,@mmﬁ, thickn ﬁen agcé&pammmm@apb&peiedmﬁﬁﬂmuaiom&ﬁ& a

conposite with t
- 85- type adhesive was sprayeshphto &hmpengred Hdmy cangdi angM8 sonsvavendfabiric was

f | | hi
el o 5 cesuRd Bttt spehye e QA shBbasiesestes il BB fane by”
M t sgibi shi - Chefp gad it Stbet H%‘Eércbﬁﬁnﬁfem%ﬁdué@ﬂ&ﬂmééﬂﬁﬁlén%ﬂ%

(rra e by Tokushu Paper under the trademark
"S- MFC') weithe afiesapplied ih-Example 59 above thhoms przsuklthm theevidluerwas approximately 200

PG wat er =70/ 30 In preparing the dispersion slurry,. stirring
was requi r eP 3¥z°m xi ng and di spers_i ng the SAP and the MFC, and
in order to<$aMRAriAR A Wsdriént $ g the stirring was conducted at 30

[err]C and 400 rpm The obtai ned dispersion slurry was guided to a storage
tank provi ded Antabsorbent slurry waa mmmvgmqea&waame\mdmomas i1 Bxanppledd aboye.ed

andt®r om ¢ havEabEsAespRe! Glrperie ot B a8 ycen fari ARARE Aeordd Hunl W, "

through a hﬁé‘kbdbﬂute'ﬂlﬂ&ﬁcﬂdviﬂl 2R dd¥ apPlasdsin @xaﬁan)l 9%095 upph&ri®ith !hd‘kﬁétthfbd
Punp Mg. d.). he coating header had_a

dwel i ng cafimiside mxnaypmnd omaEpyveyor helpprovided rmﬂpa snatigagone and the absorbent

L o B O o SO Ao e

S0[err] C. Tigempereneth &ie%ﬁéﬁbﬂl\ﬂﬁxesdﬂlﬁﬁhé S4pt plu'@clémtab@@‘bcnt matcnal were ®bohded to
provided with a grid, and applied in 10 nmw dth at nm i nt erval ontoa

nonlfwyven and filled in theypxpased sudaceonf the S n%wptem\@bmréwc@pamfo e MECetar |-

(made by Ql §§{ anount of coating was

appr oxi mat el yaﬁgﬁ{%ﬁ beePHh%ezﬁ? s-ﬁﬁglﬁl 1\I/\l/%:v%n‘mf abric with the coated

surface faciidr parabiliyest disiaistorbehostigeean ng zones provided with a steam
generator 20 where adding of water and h perforned, and

then, was madeAif perpeability tegtdbased on the Garret ws‘ﬂ%‘ggﬁi %9? ghﬁ%r : BR117) was wpedeeted, o
o 3 SRR B R I 5 BIEE e peatily va TRRIOE
mak20 <Evaluating the water resistance of the absorbent sheet>
10 sheets of tissue paper commercially available on the market were placed under the
above-described absorbent sheet, a column -of physiological saline solution was built by
using a glass tube of 20 mm diameter covering the openings which were filled with the SAP
particles to measure the water resisiance. The SAP in contact with physiological saline
25 solution swelled to mount raising the water column up to 800 mm H,0, but no liquid leaked
nor the tissue wetted. |
(Example 22)
<Varying viscosity and tempcrat_ufe of a dispersion slurry in a process of making a
composite> -

30 Fig. 86 shows an example of a process of making a composite with the PG taken as an
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an absorbent sheet. <Enbodi nents of the present invention in
di spersi ng process> 25 The SAP particles/ MFC were dispersed in*
a water/ PG di spersion nmediumto nake a ~dispersion-slurry. In a
process of making a conposite absorbent by form ng the dispersion

slurry, the SAP particles were bonded with each other and the SAP and the
substrate were bonded by the strong hydrogen bonds: of the MFC
covering the surface of the SAP partlcles -Hydr ogen bonds were-

| | e P 0 ol St ’
Comved. 1 n St Sno el RERNE daley, sRRBERAE of g oy JRacH P of e

PG, process. In this example a dispersion slurry was used where 30 % SA&B-particles (made by .

Al so, since the boiling point of an aqueous, sol ution of the 5P %ﬁgg _
| ower, as t hiMitsubishi Chemical{rg.e hitd-ndza the: trademsiwe SURi 4he and (0> % (made by

advant ageous Rk ARESPal Firk OCRRY £ SpblE b konfif "S-MFC") werd Wiiled 1nna-..__-_;. :

t he process reno

Tabl & 16 dispersion medium of PBEWE&F@TOBO o 90/ 10 80/20 .70/ 30-
60/ 40 50/ 50 i n 0| nt e

110 - 106 In lmarmg the dispersion sEfu ‘FF(S‘]r@‘ nEiRg\ASH, dsl%?&m%tjﬁa

di sper si on r f
o 'Phe o g§ A mte@%ﬁmg}&?t&%‘%ﬂ& forsumngthes ﬁrﬁs\é@ﬁdlfc@dsa?go_

| spersion slurry contal ni ng The SAP becane -
| ess st abl e K% and 400 epmy.<Theaghniined dispersion alurghwam giided toea Stottagmankg:rdiadebcwath .
Tabl e 17

PG wat er m%ﬂ%ﬁ“ﬁ? rghean the. SHiT: Y storedd" &' 1T Wit ag‘lﬁ!ﬁﬁl tﬁé“?:‘g ﬁi‘?‘%iiyo%

10 approximately 400 rpm, and from the storage tank was transferred to a coating header
through a heating jacketed pipe by means of a Moino pump (made by Hyopn Pump Mfg.
Co., Ltd.). . o

The coating header had a dwelling capacity of approximately 20 minutes and provided

inside with a heating unit by a steam pipe. At this coating header, the temperature of the

15 slurry was controlled at approximately 50°C. The heated slurry was supbli_ec_l to a coating’

| roll provided with a grid, and appliedin 10’ mm width at 1 mm interval.onto a non-woven

fabric. The non-woven fabric was Teceel of 50 g/m” (made by Oji Paper Co., Ltd.). The
amount of coating was approximately 150 g/m® The non-woven fabric with the coated
surface facing upward was guided to steaming zones provided with a steam generator

20 i where adding of water and heating were performed; and then, was made to pass a reduced
pressure suction zone where the PG a_nd water were remo‘)ed. Remaihing PG and water
were further removed as the coated non-weven fabric was dried in hot air of 130°C to make
ar; absorbent sheet. |
<Embodiments of the present invention in dispersing process>

25 The SAP particles/MFC were dispersed in a water/PG dispersion medium to make a
dispersion slurry. In a process of making a composite absorbent by forming the dispersion
slurry, the SAP parlicles were bonded with each other and the SAP and the substrate were
bonded by the strong hydrogen bonds of the MFC covering the. surface of the SAP
particles. Hydrogen bonds were only completed with the PG removed first and then

30 moisture removed, in a mixed dispersion medium system having higher content of the PG.
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80/ 20, Longer than 24 hours Not changed

70/ 30 Around 4 hours _ Vi scosity of system 20-

I ncreased : 60/ 40 ‘Around 30 m nutes

Vi scosity of system '
rapi dly increased 50/ 50 Around 5 m nutes
Whol e sol.idified 25. It is, therefore, inportant fromthe
techni cal viewpoint how to replace the PG w th water in the

process. A first point of technical inportance is how a system where the
content of Also, since the pgiliog paint,phan agregns seheiancef thenBG X@%@mdowr,n%s

techni cal. | gl 3R Gfek Bedie!ihioh 30 Bdvantagoous nrpodsB bSOl R Rh w1

the slurry systemis eet : oWs an
enbodi nent pdsslbllmmphepm@msfovmim\ﬁmgﬂied%}ng in which steps the preparation

of the . _ -87-
di spersion slurry should be conduct ed Ieadlng to t he slurry supplylng zone
of tshe form ng process, i.e.Tgmglgoatlng header-

Bot i of processes A and B are for preparing a dispersion slurry froma

di spersion medi um of { R, ter 3 prio r

di spersion |iqui Wafeﬁe M-C is %ﬁ 86)% 7b{‘1’9 F: %ﬁ@di l'iquid
of 100 % PG even ualTy T0 nake {ne ratlo of_ 79730, _Syspendi n : S
a sinple process|Balling Beint CChg |s ﬁ:ﬁporta}l}ﬁ b calit® iln 404 er

di spersion |iquidTf e water ratio s rgher tocatty,—the SAP
swel I s and the dispersion syst em becones non- uni form -

rocess B, Aft P r dlsper3|on | i quid of,. the I S :prepare
{9025 B 8L offal st T S a5 Mk P hon, &
a di sper si ORafet Was Yai§cdinthe RABRF P water, the dis fperﬂ%ﬂ ﬂuﬁ?'c@ﬁt’aﬁﬁ’n £HRBAP became
In process C, when a slurry of mxed ratio of 70/30 obtained Tn the sane
way as appl lessistable as it changeilagpinsttinae, a8 shewh dmthedfodowingXeble: ng header ,
heating and uniformy adding of water are carried .

Table 17
15 : . ors -
- Duration of stability of slurry . i
| . PG/water containing SAP confirmed Changing condition
80/20 Longer than 24 hours Not changed
70/30 Around 4 hours :\Ilscos1ty of system
20 : _ : increased
. ' ~ Viscosity of system
60/40 Around 30 minutes rapidly increased
50/50 : Around 5 minutes Whole solidified
25
It is, therefore, important from the technical viewpoint how to replace the PG with water
in the process. A first point of technical importance is how a system where the content of
water is high can be adopted, and a second pomt of technical importance is how to replace
the PG with water, after the slurry system is formed into a sheet. Fig. 88 shows an
30 embodiment of the present invention showing in which steps the preparation of the
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out at the sane tine in a short 'period of time by addi ng steam direct'ly,

wher eby the content 15 ‘of water is increased in a short period of
time, that is to say, only during the dwelling tine at the
header, and the viscosity is much lowered and the liquidity is increased by
t he heatlng and addi ng of water for form ng the coating.

In processes D and E enbodying the present invention, an anount of water is
made relatively larger in a short period of the dwelling tine of

u--l

the slurry b rt .
i medi ately %‘gﬁg&é PIHBJ} hggfe& be ﬁ%r}f'dég%% (laes?gmé to?ﬁe case’ §ﬁ€%18ﬁ e%o@%%? tdheaﬁom‘“_g
the, anount grocess) Ré. thecoatilg hedieger, i.e. the m xing ratio being 60/40, by.

addi ng the SAP particl es | mredi ately before the header. Process
E attenpt s to pB@Hape:)@casgf)eﬁx and B are for preparing a dispersion fugre fropy g dispersion

/
content | medilih JF POARII0/S07| Bidoss'Al s wite BIBERION I B b MPESE addod
di spay si on | toq.8 AP dispersioti lltguchoﬂ!m) % PG eXbntually to makoﬂheraaocuf 70/3uiSuspendinge .

SAP so t hat aunlformmX| I.S reallzedl a shor eriod of .time

i mredi at el y B@rSRBIeRRCASS.JIX stirring is lmportant ?-Péﬁeg dvater ;S‘FS&EEE%‘ liquid if
renmoving th ‘géﬂﬂd chm r @élgpﬂ g te |He€6H1€§
systenp thb! En@?&’miems o@emﬁe psr esent dlsnvenlts?%rﬁmf)1 sySrg]parl ng .a
di spersi on sharupifain.PG wat er of 30 '  higher water content were

Taac! o0 1T L Fr0SE . she b Rl oy RE RIS A pemiged

t he 1]'66 and tRQ45¥F G007 'us&*sm%&atar@ms ersed. Thus, a\@dpRFsiors Safty AN piégared
availabl e as spraying water i'n droplets and maki ng wat er stream

fl owi ng downwitheclatheeasé.n t hin Iayer by means of a flow coater so that the

PG is repl aced . W t uch ,means_i s care
applied, the sHYPREEssSs: whea asﬁ ﬁgyxego 0{.70/36 °‘§mH‘8Pf ubﬁ\efssl}nﬁ]way asapplse&/
Fig. 89 shovy ;fcel¥ B hsamrawﬁ@seaa& H&ﬁﬁig afld Bhi¥6$n19 adding OF water @Ry Batfed
t he source for ddi ng water and heéating. This is an enbodi ment
of the preseont a thosame simesih @whng perip@ eféme by adding steamgiraclypwhergby e qopignt d

co ent in UI d hase t

COmer oo i B8 s b Bl 4, SRR s gl e

afterwards 14 the headexIr ﬁﬁ@ HieNikschkigy isintiithdowerst ang itie liqilud1i3€is icseastbbye the helirig

press and hot air. A SAP conposite " sheet forned on a substrate -
fromthe PG/m&dlnﬁsQﬁWﬂfﬁnglm%/ﬂlepoﬁ*ﬁ%ed ratio of 70/30 is

gui ded t oget her $ Iy ' r

neat ing ana 1 blodessef EARRE Gy Re it plsstpchiaioh: AT LB SRSt Pkice

pressure ar erchgivél gflﬂg& i 4 $hordseriodicfrthe dwelling time ¢folié luiry ey makhngcthc addition

approxi mat el y 50/ 50 and the residual armount of the PG | owered, ,and thap
20 of the SAP particles immediately before the header. In process D, a case is conceived that

the, amount of water is made larger, i.e. the mixing ratio being 60/40, by adding the SAP
pa__g_.ticlés immediately before the header. Process E attempts to prepare a dispersion slurry of
higher water content, i.e. the mixing. ratio being 55/45, by preparing higher water content
dispersion liquid of the MFC and adding to the dispérsioh liquid and mixing a 100 % PG
25 dispersion liquid of the SAP so that a uniform mixing is realized in a short period of time
immediately before the header. -
<Embodiment of a process of removing the liquid component from PG/water dispersion
liquid system> .

Embodiments of the present invention of preparing a dispersion slurry of PG/water of

30 higher water content were described in the above. In order to efficiently remove the liquid
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15 guided to a second steam treatnent zone. In the second steam
treatnent zone, further heating and renoving of the liquid
conponent under reduced pressure with the water content raised
to approximately 30/70 are perforned and part of the surface of the sheet
IS , dried by hot press wwth the content of the PG |owered so that
the surface of the sheet is stabilized, and with the surface
thus stabilized and with the content of the PG further 20 | ower ed,
the sheet is guided into a hot air dryer to renove water_ together with the

PG so componen, frome g Sormesl AP sheet conwiningdhe PE anth i haveod highgropntent of
absorbent s . P i L . Y, i

Shool 0 be ARy, fich, hBfhs i IR UE Sptafthe water 7 SropleB anfi AR Wi strdam

i ndi cat ed aflowirgaddin ¥ shettia dilichyért by meanglofd flawneater 8b thiteth®®q 5 rephicedt

I medi ately after . 1t-is formed _is 100. 25 - . The .
above- descr Withwvassta Hnveeven i€ sueh; meanyisicarelessly; anpligd sthe surfacsy of iR isheptanay be
highly lqltgsorbent sheet by utilizing a dispersion nediumof a

pol yval ent " Hg? and water as a - di spersi on medi um of the SAP

and. by dext er Pyt |89 showiianiexgmpleavhers seamtiy useddin phiep of fater stream as the source for
characteristi¢c of the dispersion nmediumin the configuration of the
processes. adding water and heating. Thisds ap embadismeat of the pmssal ipEehtion Shewing @ means

t he present g{ ' ' : ¢ : ' §

oo - cont SrReESYinging gl ontrbRbad e Hauid phese BYAkRDY R HAuRPbidiponent
- ﬁ9- y under rlcduccd prcssur@ahgd’bnnﬂhgﬁik,:shcetpumming stheeE;]Ga?]ldi ﬁc}xy a@em];mrdsh
t hr ee- di nensi ona tr_UCI ure an accordrn s ! 1 e. n n (0] I e
Abe bent - CBIRER BeGuHAMRRORER IR i ges et tt et w7Esy a0 Belis ALSABririboste
wi dened. Wigpet Rﬁn@&@n'a%uﬂ&&a{t% ?'%?t gr% wWIEARRIm 3R Suts oF mbeBId Bf 76180

network structure HFFM  not only the”SAP can be use a‘sls
it is in paguided dogethert with sthe ssubstbate rtb emtfirstf stbam treatmentamynes dipre beatinge and
easily forned. Espegially, .forned in the sha of a sheet,.the, SAP can be
made t hin Wi H iﬁm&spmw ¥ndgh PISPSYP ApPSHOMME Nt fie Wakr
Lhe thi ckneagmgf: raised to approxihisy/ KASO aid MliEdiduat ddufito RO PCA NS dnd then
di apers and fem ni ne yé’Pene products can be mnimzed to the
linl&s. guided to a secomd tsteamprtesaementi zonenfn dire sevond ssteaan tebsmanb eone,| fiyrther
o oot oo 258 RoyoBE 8 RS g, o bS5t SRS B 8%l
the SAP par bbfidftaisdd ' aliprMimafef& 3090 tarE PérfctiRB ad FiaRedfSthe kthgacerot M8 'shédtlies

anong t hensel'ves and the top surface of layers forned by the SAP |

particl es addedbydobgrdss with the content o€ theoP@ lowernsk so thap ghe susfach of tthe gheet is

stapl e fibers, whose fiber |ength ig |onger. than th i ter

| engt h of tﬁ'@b&?&m Wth'e’ge ssgtrt?ﬁea?hqsh%kﬁgnq é‘fé&'n _ﬂ]en(_xf"ﬁeé’tn%ft %fﬁ& Rirther

strygture lipwered, th¥Réet &Y guil¥€ hrdhctibt adryeintoYetlove iveidrdogdther With|the PGS

particles can be prevented from com ng off. . .
that eventually the liquid removed and dried highly absorbent sheet of the present invention
may be obtained. It should be noted that in Fig. 89 the residual amount of the PG is -
indicated as a relative value when the residual amount of the PG in a sheet immediately after
‘it is formed is'100.

25 The above-described examples are designed to provide a system of making a highly

absorbent sheet by utilizing a dispersion medium of a polyvalent alcohol and water as a
dispersion medium of the SAP and by dexterously combining the viscosity and temperature
characteristic of the dispersion medium in tﬁe configuration of the processes.

As described above, the absorbent compbsité of the present invention is such that the

- 30 water swollen solid member contained in the structure can be formed in any shape such as
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Further, the absorbent sheet of the present invention, unlike conventional
absor bent sheets, can exhibit the capacity of absorbing quickly
and stably many tinmes body exudates discharged in varied ways
and irregularly in ternms of frequency dependi ng upon 20 _
environments and |iving COﬂdItIOﬂS in addition to being of excellent
flexibility. Besides, the absorbent sheet of the present

i nvention very qU|ckIy absorbs a discharged liquid first tine,

out al so. 1 i e, patiftle] pelléeS ek g%g%?g&%ﬂﬁ.%g iHhstdbaf Grdchi¥e anflackGRERIS

dlscharglng. n case a persion ne

system COWD‘&&Q%Qﬁngﬂoﬂﬂie%%&Bﬁt cUnipolkiK is made easier and sl)estaﬁgc of ita applxqamahsarst
s at w 25

al cohol /water system polyval ent al cohol being hi SC

t enper at ur eavidened Whgnith a3 wilized as such mﬁmmréeégp;@féiy H’etg? gatwqr Stuctyre
form ng and | |

per f or med s@f#ﬁ"a a "oFP Sgoency o{mI quéddodé lgmcﬁm% b%@mssggsdgg%ﬂgﬁ?t of

sheegs can taﬁy smpewde emytfbﬁnabsspmanwfm@dsnme sliapebﬁa shaet,b!be SAP can be
reduced.

What is cl almﬁé”é thig while haﬂnﬁlagWW%B@&F@EW@%%@F?@‘%%W@“H&%W%?%
fine fibers § Rard RMifiAk hybRAE pRiduel can be
derivative t er{é‘t’}fi cg‘ra?sl%ie) adgﬁtglﬁlﬁ partlclles 9? Iegst part of
the surface rﬂiﬁxtﬁmhoahcﬁmusl wat er - svvel l.abl e solid particles being covered
wi th said hydratable fine fibers in

f fibrjl 2 i
abs orbent conp#® sﬂ"? BresefiIRYCOtian 1hcAse &Péﬁ?%g?‘{pﬁ%ef F’%g ?"gmlpﬂsrl{e@s?rg Pﬁi lgljf) 9{3'&1 at
é fibril a%@ r S0 @BeCfal sib B&% grsh&t $eédnvpdstd of thaey étﬁfx aielts consisting of

-swel | eVsord particles; sald. water-swellable soli 6ﬁartl cl es being
bonded t ogettheSAE mdaé;yﬂedﬂm/bahdrﬁiwﬂrm@rsﬁnlﬂ fibess,f henSOHF PAGICISH | YREDE

it o1 - swel | ARBSRRGR e B tiocy O Sy durteet b ik S e are covpred in

hi ghl'y absorappbkCaniant iy e Q{Oii-éﬂtls ea'lbeh"d”l%b@ fiter dedpehlrintiohges thamehe
fibers in the form of mcrofl bril are obtained é grinding and suffici ently

beat i ng V\oocthqmd:q:r TeBgthTofe thei AP pastinies: s that {sotaken dp ghe, petyork ru

3, vvherelns dratable fi efL rdRH
met dBolites % °"ﬁl?3gr°85‘? 3§Fﬁ‘ SHe! C%WI l@“ﬁ# Slﬁq{l‘;d{)sor beh?ﬁ%%%rg%dsp‘%gkv any of
claims 'l to minhefrei n said hydratable fine fibers in the form of
mcrofibril are Obtained by mcrofibrillating_acetyl cell ul ose
Further, the absorbent sheet of the present invention, unlike conventional absorbent
sheets, can exhibit the capacity of absorbing quickly and stably many times body exudates
discharged in varied ways and irregularly in terms of frequency depending upon

20 | environments and living conditions, in addition to being of excellent flexibility. Bésides, the

absorbent sheet of the present invention very quickly absorbs a discharged liquid first time,
but also similarly very quickly absorbs second and third times of repeated discharging.
In addition, in case a dispersion medium system cbmposed of a polyvalent alcohol
system or a polyvalent alcohol/water system, polyvalent alcohol being highly viscous at low
25 temperatures and logarithmically reduced in viscosity as heated, is used, forming and
removing of the liquid component can easily be performed so that the efficiency of making
highly absorbent sheets can be improved and the cost of making such sheets can be
reduced.

30
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7. The highly absorbent conposite of claim3, wherein the ratio of said
hydr at abl e fi%%bers inthe formof mcrofibril to said absorbent pol yner
particles isd@the&P0. 51Bnalee-ercent by weight. 8. An absorbent sheet
conprising an absorbent |ayer consisting of an absorbent conposite nainly
conposed of hydratable fine fibers in the formof mcrofibril obtained from
cellulose or a derivative thereof and absorbent polyner particles, said
absor bent pol yner particles being bonded together by said hydratable fine
fibers in the formof mcrofibril, and a sheet supporting said absorbent

|l ayer. 9. Ti¥hatiselaimedds:sheet of claim 8, wherein said absorbent conposite
is partially bog n ' [ Get.egnlne t )
10. An abso?ibeﬁ?qgglggtab}gﬁgfl?s@ﬁl %W?aﬁpﬁg%%rl&dg%&sﬁeggg%oﬁp%gﬁsﬁ‘gee?&{ﬂ;r?é
an absor benmitmofibril obiaitleyl feormnsecediulosg crf amderttaive haieof; aifido wiateg-seellitdé rvolig
absor bent polyper particles and bonded, on at | east one surface of said _
supporting Pagicles, atleast pag fjhe surtaceef ¢agh (pf sgidawater-swellable solid particles being

9L eﬁ#&@%&hﬁm&fwﬂﬁﬁ@ﬁb&?%@k&% rﬁgé%fmiflc“ have hi gher -

absor bi ng cg% han e remai ning areas an I'stributed in a desired
pattern on &2ai dAlhighlydatserbend womposipo comprsing dntratdble fileefibérsoinbert forre &If

£ claim 10, which \ cai g hiohl i o g
obsor bent 1 BUOGRL P, BRT SFIYIGROPT 1 SGREAE Basat g WEELAUIe Solid
boorbent | . j oner 1 o FITg” St
apsorben clesshid Wafer §Q§ﬂ£ﬂgi§g§1h| élgs‘rﬁgﬁuﬁg, ﬁbﬂﬂea%#ghet} hbry g‘é‘ﬁ%ﬁ?@e

absorbent | ayer exist in said abs g areas
remai ni ng afibes.in # fofth of alisfibdht sheet of claim 10 .or 11, wherein said

bsor bent | i n.said highly absarbi t hi toward areas
of T over - absbr B Bl bR P ipBRRTRoed BaBhiTconih iienae Do aelaile ™"

The absor bephriza6 afe bsorbRN: pilyhidrabficld® to 13, wherein the density of said
absorbent polyner particles i'n said hiq(_ihly absor bi ng areas becones | ower

t oward ar ea$, dhe highdy absesbeniicomposifsaefi alaimati po 2y whgreir said ihgdsatable fineifibesstinng

. 15. Th b h f f .cl ai . 4. . wh ' i d
Gy absoRthTaft of BHGORLTLEF Ah@iner BY fodiednd SustCienfly Boecipg VERLAUBS o bent
sheet “of -any. ofndhighiPabh6rtiftt dimpdtie of afly lof@lahfh 153, Whofth daIHARDAKIE fine

layer is in the shapé of band having indefinite peripheral line” 17. The
absor bent s ifibers ip thefioym of mitrofibel are metabolites efmicrborgagismpat t er n' of sai d

absor bent | & iulieh! dhehinl ShoSiotl 8¢5ng WPRAAL 2o 3 Sierd o HIMEAIO Bl
fibers in the form of microfibril are obtained by microfibrillating acetyl cellulose.
7. The highly _absorbent composite of claim 3, wherein the ratio of said hydratable fine
fibers in the form of microfibril to said absorbent polymer particles is between 0.5 and 20 J
percent by weight.

~ 8. An absorbent sheet comprisirig-an absorbent layer consisting of an absorbent composite

mainly composed of hydratable fine fibers in the form of miéroﬁbril obtained from cellulose
or a derivative thereof and absorbent polymer particles, said absorbent polymer particles
being bonded together by said hydratable fine fibers in the form of microfibril, and a sheet
supporting said absorbent layer. |
9. The absorbent sheet of claim 8, wherein said absorbent corhposite is partially bonded on
said supporting sheet in a predetermined pattern. _
10. An absorbent sheet comprising a liquid pervious supporting sheet, and an absorbent
layer mainly consisting of an absorbent composite containing absorbent polymer particles

and bonded on at least one surface of said supporting sheet, said absorbent layer forming a
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areas. 18. The absorbent sheet of any of clains 10 to 15, wherein the
pattern of said absorbent |ayer consists of a combination of rows of island:-
areas and band areas having a varying width along the | engthw se direction.
19. The absorbent sheet of any of clains 8 to 18, wherein said liquid

pervi ous supporting sheet is a hydrophilic non-wven fabric. 20. The
absorbent sheet of any of clains 8 to 19, wherein said absorbent polyner
particles are a conbination of absorbent polymer particles of plural kinds

vt o subhARS o ARRS! MRiAERRE Wi hal e Aontil BRSALARM 1BNGRkiging
?]u(r]I 1; Z;: : bf)]; ?ﬁ?g aﬁdlimﬁsmbmgd fhedésired patiera lmacsaidel@nd poreious smponmglsjmeet
y

fibers in tHd- fEieAbserbanicshest afiglaim L), ohigh cemprsestaid highly; aemmzamaasammg
short - cut SIal dbbibBfY 6@ PRI arddd \Of 16wer hbsofbing 244 %Bf‘ﬁﬁﬁné 38Q dUa6rbent

average dianmeter o ent polynmer parti ereby Said
- absorbent shsek. has an i nproved di mensi onal stabili ty when vvet or swol len.

22. The absqrbept sheet o an { 8,t0,21 er.ei n. sai d.absor ben

| ayer cont al%eﬁ@%é‘?g %ﬁ@gb% dWQB‘?H’r%%] EH?H’@V“ F'Haégﬁggg'
The absor be grg, wherei n said supporting sheet
is a porous%‘?fe%ven ﬂﬁ%}. ng an appar%snt density of 0.2 g/cnferr] or

| ower. 24. TBe Ebsabmmnt shmwf@ﬂamnm of 1¢} aheeeis said absorbentclaperninzgaid bighly

part of said,absprbent .| ayer s enta ed Wi an- f t .
part in the B &CF%’B Pg‘i) erﬁagsg 13%8?1’3%%’3@85““3%83.“1

non-woven f agli¢ abdoPhifg afdhs 2 Iayer vvhere sai d absorbent |ayer and said _
non-woven fabriC coexi St as being entangl ed: 25. The absorbent sheet of any

of claims 8 ldo TPhe ahshrheat sheat ofianyhef clgmseko teal Brwhareinghe) density of saighahgorbent

oy ot el of AR PAsRe P il AR e, ionlR I AHITORERY REESE 180

conbi nati on Moﬁmgdﬁbﬂﬁﬂgcadjdlﬁﬁg toﬁkﬂhi‘gm}tz{lﬁbtb@né areay. . 27 The absor bent
sheet of any of clains ¢ wher ei n 'sai d supporting sheet: conprises a

first layer 19 Wh%/abs@mﬁéhﬂeép @y of ickaims 10;tadd, veherein saidnhighly absorbing. areas

density and > y conposed of synthetic fiber having a

| ower appar eh%tg SHS xt{/‘?e\‘@@e‘gﬂn{é%sabsor bent sheet of any of clains 21 to 27,

wher ei n sai d6s Dhé alisotbent stideeof aieof claims 10 to 15, wherein the patiern of said absorbent
layer is in the shape of band having indefinite peripheral line. '

17. The absorbent sheet of any of claims 10 to 15, wherein thc pattern of said absorbent
layer on said liquid pervious supporting sheet is a gathering of mutually independent island
areas. ' | |

18. The absorbent sheet of any of clalms 10 to 15, wherein the pattern of said absorbent
-layer consists of a combination of TOWS of island areas and band areas having a varying
.width along the lengthwise direction.

19. The absorbent sheet of any of claims 8 to 18, wherein said liquid pervious supporting
sheetis a hydrophilic‘ non-woven fabric. '

20. The absorbent sheet of .any of claims 8 to 19, wherein said absorbent polymer particles
are a combination of absorbent polymer particles of plural kinds different in water
absorbing capacity or shape.

21. An absorbent sheet havmg a supporung sheet and an absorbent layer provided on at

least one surface of said supporting sheet, said absorbent layer comprising hydratable fine
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conpanent consists of non-water-swellable fibers having an average deni er
of 0.01 to 3.0. 29. The absorbent sheet of any of clainms 21 to 28, wherein
said staple fiber conmponent is a synthetic wood pul p mainly conposed of an
easy-to-nelt conponent. 30. The absorbent sheet of any of clainms 21 to 28,
wherein said short-cut staple fiber conponent is a conposite fiber
consisting of an easy-to-nelt conponent and a nore difficult-to-nelt
conponent 31. The absorbent sheet of any of clains 21 to 28, wherein said
short-cut staple fiber conponent is mainly conposed of cellul ose, and

wher ei n sai fibersiipthetformy of misrofthsilpabserbent pelymer pamsigles. ansha shert-gut gaple fiber

d - . f . b . .. !

composi t o TBmoneht v ing Y ok ISP Rilger WAL 3Gy Giie of R @softiEtt Fotymer

- 93- _;f)articles? 2vheldty sbsbsbstnt stivechascdn iffprove] dimangional $tabilityd whenfvet of n
0

the ratio sai d hydratable fine fibers in the formof m.crofibril. (P) to
sai d short-swelles.apl e fiber conponent (Q (P/Q is in the range of from1/5

to 5/1. 33. AN r e f S | é"oé'kdli f
a fiber mbzgngﬂgg%g?ogg;ﬁﬁ%g%%&%%&ﬁ? létbgg%ﬁ %%&B‘)?/%an tggnd_e tég?ﬁe
surf'ace of beht ot fioes of sai] sb3edbent polysiespanicded.i ng sheet being formed into a
tube with the surface supporting said ahsorbent  pol r conpongent..bein

posi ti oned ?HsiTheabsorbent: WM@”%S@%R ¥ %f”‘l‘h%gfs“m%‘i%gﬁﬁﬁés %P%‘ggs
section of ' Al o Grtd NG 1ovar The absor bent

t ube of cl aﬁ%—%@?&?@?x&hﬁ@i{lﬁ%ﬁ?&gss t?%ﬁ?@\@?%%’ﬁéﬁ%ggrti ng sheet is of
an open ring4. tThe abserbénteshectrofginyofaflaimsi8dto e whereip at koastpareof$rid absorbent

formng a closed ring, hy pbei ng nmutual | qQnded ‘at. the. oargins. 36. The
absor bent t layer isrengangled, wish s%ae‘?%‘l‘\‘PY?\%fagP‘é?EP% & F}l?nﬂ‘g‘?‘“g%ﬁ @@BBDWFFWBY
sheet is of .an.ene vb{‘?ﬁ g 3 | very AbsEBehtdayed dnd
each ot her B@Ph‘g&#ﬂy a ysag:d(}?ﬁ]%ga‘ééﬁfggngﬁsoﬁ%g?d ?%y;‘élca)?ﬁ?lgggaosed ?iﬁ? 39.
The absor besdid holpevovien fabricabexistasiteingentanghd, wherei n sai d supporting sheet

on whi ch saj sorpent po] yner, co ent ps pparted has .one,or Q. .
gussets as ?gfﬁga’ Bﬁs"fq?ﬂ“g'is t;ﬁ’fgr"‘l“yg&of c#r“&?%‘f e‘ﬁﬁﬁ?ﬂ aeg'ﬂ'g?.r Shert 'ﬁ'ﬁ“ﬂl 15
absor bent t yhesafondid Msofbeal 18Perdiin@said nomkiRveh fabsel d supporting sheet is

a non-woven fabric sheet, and Wherein said absorbent polyner conponent
conpri ses aB6aMherbsarbensshsatrof appef ¢laimssS tai2Se wherain Baid guppartng shegt RIMPHRSSen

fabric-sheet by hydratable fi fibers in.t formof mcrofibril. 39. The
absor bent tGBQX'BF%H%°€?°l‘1H°aﬁ°#§?e§?“?8Y%‘§?%ﬁ§%i n said supporting sheet is
an 27. The absorbent sheet of any of claims 8 to 25, wherein said supporting sheet comprises

a first layer mainly composed of dellulosic fiber havitig a hiéher apparent density and a _.

second layer mainly composed of synthetic fiber having a lower apparent density.

28. The absorbent sheet of aﬁy of claims 21 to 27, wherein said short-cut staple fiber
component consists of non-water-swellable fibers having an average denier of 0.01 10 3.0.
29. The absorbent sheet of any of claims 21 to 28, wherein said staple fiber component is a
synthetic wood pulp mainly composed of an easy-to-melt component. |

30. The absorbent sheet of any of clainis 21 to 28, wherein said short-cut staple fiber
component is a composite fiber consisting of an easy-to-melt component and a more
difficult-to-melt component. | ' '

31. The absorbent sheet of any of claims 21 to 28, wherein said short-cut staple fiber
component is mainly composed of cellulose, and wherein said supporting sheet comprises a
first layer consisting of fine denier composite fiber and a second layer consisting of coarse

denier composite fiber lower in density than the first layer. |
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easily'extendable non-woven fabric which inproves the ability of said
absor bent pol ymer conponent to follow possible increase in volunme when

swol | en. 40. The absorbent tube of claim39, wherein said easily extendable

non-woven fabric is obtained by stretching and heat setting a spun bond of
bi - conponent fibers. 41. The absorbent tube of claim39, wherein said

easi |y extendabl e non-woven fabric is obtained by bonding said fiber web
partially on both sides of an elastic net by spun | ace nethod.

Do, 4n A o un by .
I nner sheet, 3?51 T%"’q%ﬁsafb.réﬂﬁsgﬂg?ofﬁr%ei’gg’gg?@ﬂ”ﬁ%&&q@ﬁ*’ﬁ gﬁgg%s%{rlgé{;\%@gﬁéh t|j'l§|t§ic')l§ed
bet ween sai Ofibep§RY thad feknDbf Microfitaflt(P) tossuidistrscutlseaple filser compoment QNEP/Q) is in

supporting sheet consisting of a fiber web and absorbent pol ymer conponent
bonded t o onthe sange of frogr VS®WiMlsupporting sheet, and sai d supporting sheet

o b g A ohhee £fte Borh R Wr'd st Brehieithel Uit St 8E1° QB i

pol ynmer bei di'sposed 1n he a product of claim42,
wher ei n t he sbsebenspslyinenceiparhtsupppned by rgd boeded toshe Surfacelofseid supportings .

The absorbent product of claim 42, wherein the.cross,sectiop of sai .
supporting sHEes said $pparinggheet gﬂﬁg\,\,{}f’ﬂ%"d{]m" fr eﬁ‘&ﬂbﬁ’r‘?ss.‘{i?ac? ﬁBPEﬁfgﬂg ey
faci ng each ng?&n ilel RBitdYedRisiag. Nut ual |y bonded at the
mar gi ns. 45. @egg&%en #38%%1 gfﬂ%ﬁ'g’l}im 42, wherein the cross section
of said supp®4.t Thgalsbeent ube of claim 3hewhareinghe ¢rhss seoxorf ofsaidhsupgpming sheet fiscof
open ring facing each other being nutually connected by a sheet to forma
cl osed ring.29%95dMRE-apsor bent product of ~any of claims 42 to 45, wherein

sai d absorbegs ¢g¢ sbé'o?oeﬁ%la?%saaﬁ{ 33 WRSFSin TR ¢r08s ebtisipothatbsppbring shedies 6fhd

a further absorbent material. 47. The absorbent product of any of claing 42
to 45, wher eamopeirihg theawiodite roarginsof spidiopensring fAcingesiarh gther fosming aglasedising
tubes. 48. The absorbent .product, of claim 47, wherein said absorbent tube
are differen YPﬂnéﬂ&ﬁ‘&éY&B“‘@%%téh%‘Eﬁ'ﬁﬁ“bsna| area anong one di sposed in the

center and t56 THE §b@fbenbAibS bf ERin®83 ! WRertthGErosy RctidiPof sEiBsuppoaingsheet is of
product of claim48, wherein said absorbent tube disposed_ in the center

partially | aaniopen ring, theptvem&rep sargins if rsaid ppan goe dacing gachheehbeing t‘_ﬁ'&fé%liys
or oduct. of - aRgeBrt PRl R FHSRAIIE ) o or parts of said
. 37. The absorbent tube of any of claims 33 to 36, whercin said supporting sh_?et on which
said absorbent polymer compoﬁént is supported has one or more gu.sset-s as formed by
folding part of the circumference edges. _ _
38. The absorbent tube of any of claims 33 to 37, wherein said supportihg sheet is a
non-woven fabﬁc sheet, and wherein said absorbent polymer component comprises an
absorbent polymer particleé which are bonded to said non-woven fabric sheet by_ hydratable -
fine fibers in the form of microfibril. ‘
39. The absori)ent tube of any of élaims 33 to 38, wherein said supporting sheet is an
easily extendable non-woven fabric which improves the ability of said absorbent polymer
component to follow possible increase in volume when swollen.
40. The absorbent tube of claim 39, wherein said easily extendable non-woven fabric is
obtained by stretching and heat setting a spun bond of bi-component fibers.
41. The abso.rbent tube of claim 39, wherein said easily extendable non-woven fabric is
obtained By bonding said fiber web partially on both sides of an elastic net by spun lace
method.
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absor bent tubes are connected to said outer sheet. 51. The absorbent
product of any of clains 42 to 49, wherein said absorbent tubes are :
connected at part thereof to said inner sheet. 52. The absorbent product of
any of clainms 42 to 51, wherein said supporting sheet is a non-woven sheet
contai ni.ng a cellul ose conponent having water dispersing capability, and

- 95- wherein said absorbent polyner is bonded to said non-woven
fabric sheet by hydratable fine fibers in the formof mcrofibril. 53. An
absorbent sheet conprising a liquid inpervious sheet material having a
nunber of déad: sAhrabserbentuprpdes comprising, a liguid-pervibus inen sheeds @ diquid impervious

cont ai ni ng absor bent I r particles received in and fixed tq sajd dents,
wher aby  bot RUREAhed cerpCa BBrorOl k6%, TRatoSef i fiveh oooff Sy il bl iy
54. The abs@p&tbéntdoRe lcofipriSingi 4% orﬂﬁ%'isﬂéd_ﬂ consisting @PiadfibdPREY | dSabsdeRnt
material is thernmoplastic film of to 50 micron thick. 55. The absorbent

sheet of cl @chnsE compenentrbonded) to pagisurfacepef said supporiing shegt.candsaid supporting

Fabri c. 5o, Sites Beind SPphf BOwE sBag of 8 5i: R o BoBTh, itk STy arbeRt Boll e
part of sai Geihgilispos&dbingideor ous portion or an opening at the bottom thereof
which allows a liquid to penetrate_ through said |iquid, inpervious sheet

mat erial, add- wHherabserbsny prodestiod elaing 42, in fhe grossoSegtion pbsaid suppostng sheet
mat eri al , \A/qse&ep&gi@arﬁ%e-resi stance is inparted. 57. The absorbent sheet

of any of clalns to 6, wherein said dents in said |iquid inpervious
sheet mat er 44l Tirvabsarbbnpretiudtiof €ldimE; whesdin e arpssosedtiomdf saidch shpgporting sheet

downward. 58. The absorbent sheet of .clajm56, wherejn the qpening .of said
liquid i npeitPLAORSAIHE, ABg tyq trpe margip & ORFt ﬂn%ft%lgeffm’ﬂ 8&65 Omgng a closed

non- woven f i %ﬁ i flal qidi Ao jomner vi ous sheet material. 59. The
absor bent sgiggtﬂi'o% ngﬁpgédég%gﬁt[gﬁé%'Merei n sai d absorbent materi al
i s conposed45f Hieabstrbant protyctef clrmt42¢ wdereif the. ctossseotionl efsaid supporting) sheet

particle dianmefer and hydratable fine fihers in the_ formof mcrofibril
bondi ng t he %85yt BRST TR hekyo feemarging PPFé‘rl?“%&"mﬁh@céHg%ﬂ themne Rpwally

of any of cl.g} ' art of said absorbent materi-al
bﬁhﬁ&gﬁf}g‘ﬁsh@@n Y e %R’%‘Eﬁr‘?-

whi ch are stoppe ave air pernmne ty. 61. An absorbent product such
as baby di agér sTheabsarbefitapredust afnanynof claims A2 ad S, swherdin said absorbent core is

composed of a combination of said absorbent tube and a further absorbent material.

47. The absorbent product of any of claims 42 to 45, wherein said absorbent core
comprises a plurality of said absorbent tubes. '

48. The absorbent product of claim 47, wherein said absorbent tube are different in shapes "
or cross sectional area among one disposed in the center and the ones on the sides of the
center one. , ' . .

49. The absorbent product of claim 48, wherein said absorbent tube disposed in the center
is partially laid in the top and bottom direction over said absorbent tubes disposed on both
sides of the center absorbent tube.

50. The absorbent product of any of claims 42 to 49, wherein part or parts of said
absorbent tubes are connected to said outer sheet.

51. The absorbent product of any of claims 42 to 49, wherein said absorbent tubes are
connected at part thereof to said inner sheet. |

52. The absorbent product of any of claims 42 to 51, wherein said supporting sheet is a

non-woven sheet containing a cellulose component having water dispersing capability, and
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fem ni ne hygi ene products, provided with an absorbent sheet as an absorbent
body nentioned in any of clains 8 to 41 and 53 to 60. 62. A nethod of
maki ng a hi ghly absorbent conposite, -conprising the steps of:

-

di spersing hydratable fine fibers in the formof mcrofibril obtained from

cellulose or a - 96-
derivative thereof and water-swellable solid body in a dispersion nedi um
conprising a mxture of water and a water m scible organic solvent and

bei ng capabl e ,of .suppressi.ng the swel i of said water- | 1 able solid

body ana of  FSIR A SRHEHLpATTEnG borld R0 SR st oTem, BorEisArRt b, Rydratable
form of m cr gfjeFyels ihhd o oE nttbol®rgl on | i qui d; separating said 3
wat er - swel | abl e solid body and said hydratable fine fibers in the form of

mcrofibril f53onfsabsbrikns ghset comprisitg ariquidHenperviousnsheetryatetial havipgi ainumber of
conponent to separate the solid conppnent and then.drying.. 63, The pethod
of o\t m 62, GRB:B h, siaec Usteel AR AR ity ARl oot edal poligher

sheet, and t hRRididsOiebslvedeiDsnd Gixad do @aid! M@r@h&e&du@aﬂ&kﬂ&%b&ngfamm Gl

absor bent comi))(s)sige of absorbent polyner particles and hydratable Tine
fibers in thebsesbing pyepertiesrase imparedi.s f or med on sai d supporting sheet. 64..

ol ccted froma JreakSuBiea. 8 Seinsa N sBR' fd 3BT Bk mafadnf
i sopropyl al ahérfrloplaptic fiabES to 50 midion thickich as et hyl ene gl ycol, diethylene
gl ycol, propylene glycol, |ow mlecular weight polyethyl ene gl i/‘col and . .

gl ycerin and-2ce B¢ absoshant sheetof ywaima}3y (eherein saidnliduid, dmperyious sheat matgrial ds a

and any conbi L § r @Qfs. iy lﬂ&g{a (P BT ¢ ,
wherein the sﬂégg%‘ggﬁogﬁ&gg%géﬁ?:éﬁ%%?ksal B%ygr a%lgxb gafal}drilqzw%&eﬁgﬁlén t he
form of m cr 6. brtel absorbemt sheetiofaay of olaimesB t0133, swhirein pleast part of shiduientsdiag b
and wherein the concentration of sai sorbent polymer particles in said
di sper si on AN PrHien (QF asnOopRing At the; hersit utich rations 4 diaid e PRty
sai d di spersi i Qo] p@hﬁ?ﬁ' Is 208 viHared wi :
conpri sing tr@g#&%ﬁi&%ﬁpyﬁﬁm prepgﬁ%%g(a%ragg COWO%@%{BS |%3€§§F§%dgﬂrsﬁi
by addi ng andvatergbsorbemomatersdlpwhereby leakagetresiftarnveris mpaoedent and absor bent

ol ymer partigles.in,a dispersion |iquid.where hydratable fine fibers.in .
F heyf or mpof rﬁc}cr P@rbf‘_?‘.'gﬁﬁtgs?‘_ﬂ?ts. .P%gyicﬁ“‘ﬁs Sﬁstﬁeﬁgi‘ﬁ TTigdf dents _mﬁﬂqn'lhﬂ@‘da
slurry” layer ipipeSioRafdt dnatctat hiviand HRe BRE, éﬂgaﬁﬁfm And biifie BAVrbard.

| east either surface of a supporting sheet; "an

58. The absorbent sheet of claim 56, wherein the opening of said liquid impervious sheet -

material is plugged with a water resistant non-woven fabric bonded to said liquid
impervious sheet material. | -

59. The absorbent sheet of any of claims 56 to 61, wherein said absorbent material is
composed of absorbent polymer particles of O.4 mm or less in average particle diameter and
hydratable fine fibers in the form of microfibril bonding the absorbent polymer particles
together. _ ' '

60. The absorbent sheet of any of claims 53 to 59, wherein the part of said absorbent
material which are stopped up have air permeability.

61. An absorbent product such as baby diapers, adult diapers, incontinent products and
feminine hygiene products, provided with an absorbent sheet as an absorbent body
mentioned in any of claims 8 to 41 and 53 to 60. _

62. A method of making a highly absorbent compbsite, comprising the steps of:

dispersing hydratable fine fibers in the form of microfibril obtained from cellulose or a
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removing said dispersion nmediumfromsaid slurry |ayer and then drying. 67.

A method of nmaki ng an absorbent sheet conprising the steps of: prepari ng
a two conponent dispersion liquid by dispersing hydratable fine fibers in
t he S -97- f or m of

mcrofibril and absorbent polymer particles in a dispersion nmedium
formng a first slurry |ayer by spreading said two conponent dispersion
liquid n at |east either surface of a supporting sheet; formng a
second slurry  layer covering said first %ij layer by feeding a

I _
di sper si on KFdYAtYe thereef andswater-swellable aalsi@ hdr acdispariont mediugy eqyaprisieg an
d . . . . . 1 1 - . .-
v g saris S UAEOMRd 4 Gaikf Bl Biefiniesbienaid fofng S861e of dipprpssing the

and then dr yigaljing@%s?iéwaﬁrfm&nablemm bod yeandadfhydicatin ganﬂdispersmgxalf i k d'dshydg?table
supporting sheet, a f.irgst er ri.sing two conpopents of hydratable
fine fi bers%“ﬁ%&’ﬁ’@lf' B?O%%ﬁg‘gftplfo% d’é?PE‘ﬁ%ﬂ“trH)Q‘:‘Hf staple fiber
conmponent, an )| ' d?godg,}y : I

pol ynmer parti %@aﬁ&?ﬁ&/&%ﬁg%ﬁﬁ@%&é&% e snlﬁﬁ thgS ?or rr%gpeﬁbgggl?iﬂ%fﬁmaorfd
~a short - cut nycmfibsl fromeaidabispeosiemmedivai;dnd i r st and second | ayers being | aid
on at |east one surfgce.of,said supporting.she In desire attern,

conpr i st ng.  hasupwpe Herlidtid SugapentiB SeRarie Fip U9 ePBGRa PBLERAGREAEY o ur ry
wher e hydr aiggbl Phef mBfiod i0P Rlafim 62, WhRrdi® sBidUispersib® ligiitiis apMibdSeis ta's‘h‘ibgorﬁng '

stapl e fiber conponent are dispersed in a dispersion mediumso that Said
absor bent pshseteand theniliguit remaeving and ddyingrage conductedo whegehyaa dighly pbsarbent

medi um from said.slupry | r_gontaining absorben olyme artigles and . .
then dryi ng copgositr oF abeorB: pOigeF spriiks” AR HRARIAE ing BB in, e Tork ‘of
short - cut Shﬂ&bﬁbﬁii@%nmmw%;?éninﬁ%w&l |y fusible fibers, and which
further conprises the step of heati and nelting said staple fiber

n
conponent a4t Nehermethpd gf any of glams 62 apdp3 wherein said erganictsotvenhisdons: sejected

aving 4 11 ki anEel ShesEh B alctnot HEh 8 el Rl e Rl 15 ARAEL.
plurality obpolyvalieht alkbEsls Ruely asr ahfeha glyeol, adibthglens @pcol) Biopylenspaobdly 1bwan

the remaining areas distributed in a@iredeterm._ned pattern, conprising the
steps aof: molecujar syeighth golyethylepe rglyesh andqslyeerith and cacetpne, srethyl (othyl ketone,

contai m ng ARIQREHMY aiRRInYIEIIfdMAS, afid &Sy combination thereof. -
65. The method of any of claims 62 to 64, wherein the suspension concentration of said.
hydratable fine fibers in the form of microfibril in said dispersion medium is 0.1 to 5 .
percent by weight and wherein the concentration of said absorbent polymer particles in said -.
dispersion medium is 5 to 50 percent by weight based on the total weight of said dispersion
liquid. | .
66. A method of making an absorbent sheet comprising the steps of:
preparing a three component dispersion slurry by adding and dispersing a short-cut
staple fiber component and absorbent polymer particies in a dispersion liquid where
hydratable fine fibers in the form of microfibril are dispersed in a dispersion medium;
forming a slurry léyer by spreading said three component dispersion slurry on at least
either surface of a supporting sheet; and _
removing said dispersion medium from said slurry layer and then drying.
67. A method of making an absorbent sheet comprising the steps of:
preparing a two component dispersion liquid by dispersing hydratable fine fibers in the
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coating the surface of said liquid pervious supporting sheet with said

di spersion liquid - 98- ’
prepared in said suspending step so that a plurality of high absorption
areas havi ng hi gher absorbing capacity than the remaining areas and
distributed in a desired pattern are forned; and drying the absorption

| ayer forned in said coating step. 71. The nethod of claim 70, wherein in
said coating step the surface of said |iquid pervious suppoerting sheet is

ted with said.di ' iguid b lsating the fl f.said di '
ot d. 72, SaReoriaBRbaaR alotbyd pofytl el ot i R tho
surface of saifdrhingld ﬁspgquay%rw@pﬁﬁainpgamodmeﬁﬁ @iSpetsibh ligaidth ?tleast

di spersion Iiquid through di scharge nozzles each having a plurality o
di schar ge o@ithesisyrfacesof arsuppamingshedlt cl ai m 70, wherein the route of feeding

*4 di o e s _ X _ =1 Lol L
oul sated 7a. Ao sesPhd sty e YN 0 T piry IR bl tebdtppla i
of : f ediduiigwhereta shiopt-Git Staplesfibur cpnipontsati i idispersbd dn aalidpepuidty Medium from

particles onto a lLiquid pervious sheet material having a nunber ‘of dents

wi th openi ndke vopofsdifisskshurpByenatd her.eof , whereby filling up said dents
with said slurr I ' Vi | ' ' ?ﬂ%é

all owing the so r\x}ggfti’:gls%?dé%i?ﬂe@hgﬁ/ﬂ?g%ﬁg?ﬁﬁ&?@é&%d&ﬁ?&yq ro’uégh? télgitlld -
openi ngs; ardying. renovi ng and drying said sheet material and said solid

conponent. 75. A nethod_of  paki ng an absorbent sheet conprjsi t he_st eps
o o AgneneR 0f Srakiigan ResoroRTE S COMFRINgra SIERDRESHesh CoRRE IHGT
absor bent p%ﬁxﬁiﬂsingatw ebRporieRts of hJiMBBleS HAB ARA MO Bérint lof NHicRIfibA Ak eS
sol ubl e pol yval'ent "al cohol " whose dependence on tenperature is high or a

m xture of shomd-cat staplel fibért comporent, and a sesowt ilaygr sampridingpthres compomgmitsd of
whi | e keeping a,l ow tenperature t I nt.aining,the. viscgsity.of. t . '

i sper st on PRRPERPARRES pasich; aohelieabiE e bbriin BECfagm Hf it and =
removi ng sa!sﬂo@cﬁpsﬁﬁb%a%hgméﬁ@ Rhigafidt ah®SecondKyers Heing R oai Al 1€ ohe
to forma highly absorbent bo wherein in said storage step said | ow

t enper at ur e SuEpes ofi soid Suppring S.Kéﬂt imdesited pavera, comprising Bistops ofind the
viscosity of Sfo'nﬂin% z B%lr'r%'lgy%r lb&%%i‘e%dﬁllg%ra{&' slh&y lvﬁm\@% ﬁgdrgéébﬂﬁﬂe' txi]&‘,ré il Qle form

of microfibril and short-cut staple fiber component are dispersed in a dispersi_p? medium so

that said absorbent polymer particles are covered; and _

removing said dispersion medium from said slurry layer containing absorbent polymer
particles and then drying. | B |
69. The method of any of claims 66 to 68, wherein said short-cut staple fiber component is
thermally fusible fibers, and which further comprises the step of heating and melting said
staple fiber component at the melting or higher temperaturés, in or after said step of
removing the dispersion medium. -
70. A method of making an absorbent sheet having a liquid pervious Supporting sheet and
an absorbent layer forming a plurality of highly absorbing areas having a higher absorbing
capacity than the remaining areas distributed in a predetermined pattern, comprising the
steps of:

preparing a dispersion liquid in the form of slurry -'c()nmini'ng absorbent polymer

particles; |

coating the surface of said liquid pervious supporting sheet with said dispersion liquid
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-99- ., di spersion liquid in succession in the process fromthe
transfer of said dispersion liquid lading to said formng step up to said
renovi ng step, whereby the dispersion of said dispersion liquid in the form
of slurry is stabilized and the form ng and renoval of solvent are carried
out with ease. 76. The nethod of claim 75, wherein the tenperature of said
dispersion liquid is kept |low while dispersed and stored so as to renmain
stably dispersed with a high viscosity, and wherein the viscosity is

T Y RS SR oRTRY s St U5 B S SR,
ease. 77. ThgsdFsindapfity thadl diE re?ﬁaiﬁihgli%as heaRtrbukd it aldesiREd parRtn BRNoHRd;S

a mxture of a polyval ent al cohol and water, the ratio of the polyval ent ’
al cohol to weder being 9/1 to 5/5. 78. The nethod of any of clains 75 to

77, wherein t .concentratJdon of .watet to.sai.d polyval ent- al cohol in said
di spersi on rreg‘?ﬂﬂgi . 4%8?@85@6?%@&%48%“%?@81 d preparation step, said.
form ng steg1angdhgghétho® P\tldieh 30,eWheréfh inl bAid 'BRhHQE skp MBY%ufface lofisaid Tiquido

78, wherein said dispersion liquid contains a short-cut staple fiber )
conponent cPevieussupporing sheet is cppted mithraidslispersien ligpidi by pudsatisg thedlow of said

co- di spersi .80. The nethod of claim79, wherein said short-cut
staple fi be(ra%ggég‘}dﬁéﬁﬂl&i s hydratable.fine fibers in the formof mcrofibril

finer than gai dTabsnethed of RO, Wherelr ire said &bating) etepethB asirfabe dfYsalf liquid
clains 79 and 80, wherein said staple fiber conponent _ has a_|ength |onger

than the av®eRdRUSIBPPPRIng sheetiiscorted with-said dispussipe diquishthyorsh gisehargs nezzlasd

is fibrous ' r in fiber length and 3 denier or
| ess in di a%@?a{."wﬁhﬁbé %‘ﬁ%‘:ﬁ%%otélﬁ%mbf clainms 79 to 81 , wherein said
short - cut st73p|'Fhef mbhod 06 aim 0] wherein therrbaw aif ifeadiny said dispemivneliquid éntb ishidr s

in the formof mcrofibril shorter and -finer than the average particle
di amet er of d¥gharea pezlesds pargally orwholly Pylsateds and of fibrous material having

S oer g ABRIRG il AL o' S o0 Dot
di ameter. 83. Tieeding tominobusiynya sibirrg lcanainingd absorEnt pohyaneri particlesi optol ¥ Jiguight
O e e obilo, e pau s R b v R ek
pol yet iyl engnbyCaeRBY H¥ingCHS dald dents with said slurry and leaving only the solid component
in said dents by allowing the solvent in said slurry to pass the sheet material through said
openings; and ' '
removing and drying said sheet material and said solid component.
75. A method of making an absorbent sheet comprising the steps of: .
preparing a dispersion liquid in the form of slur:iy'by dispersing absorbent polymer
particles into a dispersion medium consisting of a water soluble polyvalent alcohol whose
depcndendc on temperature is high or a mixture of said alcohol with water; | |
storing said dispersion liquid while keeping a low temperature to maintaining the
viscosity of the dispersion liquid high;
forming said dispcréion_ liguid into a sheet;
removing said dispersion medium from said sheet; and
drying said shéet to form a highly absorbent body;
wherein in said storage step said low temperature condition is kept to maintain the low

viscosity, and the viscosity of said dispersion liquid slurry is lowered by heating said
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- 100- 84. The nethod of any of clainms 79 to 82, wherein said

di spersion liquid in the liquid feeding zone of said formng step is kept °
at a tenperature of 30[err]C or higher and 20 [err] C higher than the
tenperaturé in said storage step. 85. The nethod of claim 84, wherein
heating in said liquid feeding zone is done by directly bl ow ng saturated
steamthereinto so that the solvent/water ratio i.s adjusted by the effect
of heating of and water addition to said dispersion liquid in said liquid
feeding zonalispResion guitith NREceRbion N tRE pFdcBisTRomOtht Grafisfer W‘iéiﬁ'difﬁe?%?orﬁ Bt
sheet obtained in said formng step is transferred to a steam treatnent”
appar at us wiadieg e seidnfproings step ¥p torsaidsregwvingnsicpyawherelly sthé aispersivn of saidi d

pol yval ent g ¢ e.canried out. whereby..liquid.r val ig facilitated.
57 hn appa iETn Rl iR e 45 B shEE s SBhuted Bad pretomige andinayal of Sefvent
nozzl es for agdgriied\@utavieh €4er si on |iquid slurry containi ng absor bent S

pol ymer particles in a band pattern on one surface of a | i-qui-d pervious: -
supporting Sibecthermehiod of clgim 7iuwherejn thetemprsatnrs ofsaidndispersion liguidsskémriow

pul sating thg.:f.l . ' ' S Laui d .0 £he form.of slurcy f.or _
f eedi ng sai &ﬁ’d'fespgé ST on clfia%%e?ogéiéglgcfuﬁ%?zﬁae%y ‘%s?ersﬁﬁ ‘?b‘b&#&%‘hé"%f’s%mnﬁg
an absor bentwisieirtthe eiscguitySis doweref by Bdating op hddifg zhesnduay bf vater Bh Werbick¥ssOf
di scharge oytlets for applying a gi spersion liquid in the formof: slurry

- cont ai ni ng !??émgo@ eﬁ%‘PSY\‘ﬁg sg‘ﬁr'ﬁ' erehy, thenfosmingand,the remavisg aom earsied put withf
aliquid pe_.(r?&fus supporting sheets running continuously, and neans for
feeding said dispersion liquid to said nozzles. 89. The apparatus.of claim -
87 or 88, whi@r eThe mettwdt ofpclains T and 6}, svheredv isaidddifpersion erdiung is ainsixturelof &

ervi ous su rtjng .sheet and sajd s)Jurry under heat after said dispersion
Fi quid sl ur prpg&vgieagﬂpqr}pgam? water, the ratilo of tﬁ/epo yvalent alcohol to water being 9/1 to 5/5.

78. The method of any of claims 75 to 77, wherein the concentration of water to said

polyvalent alcohol in said dispersion medium is increased in succession in said preparatidn

step, said formihg step and said removing step. | | _ .

79. The method of any of claims 75 to 78, ‘wherein said dispersion liquid contains a

short-cut staple fiber component coexistent with said absorbent polymer partié_i_gs_ to make a

co-dispersion system. | | - B

80. _The method of claim 79, wherein said short-cut staple fiber component is hydratable

fine fibers in the form of microfibril finer than said .absorbent polymer particles.

81. The method of any of claims 79 and 80, wherein said staple fiber component has a

length longer than the average particle diameter of said absorbent polymer particles and is

fibrous material of 10 mm or shorter in fiber length and 3 denier or less in diameter.

82. The method of any of claims 79 to 81 , wherein said short-cut staple fiber component

is a combination of hydratable fine fibers in the form of microfibril shorter and finer than

the average particle diameter of said absorbent polymer particles and of fibrous material

having a fiber length longer than the average particle diameter of said absorbent polymer

particles and of 10 mm or shorter in length and 3 denier or less in diameter.

83. The method. of any of claims 79 to 82, wherein said polyvalent alcohol is selected from
- a group consisting of ethylene glycol, propylene glycol, diethylene glycol, triethylene

glycol, low molecular weight polyethylene glycol and glycerin.
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84, The method of any of claims 79 to 82, wherein said dispersion liquid in the liquid
feeding zone of said forming step is kept at a temperature of 30°C or higher and 20 °C
higher than the temperature in said storage step.

' 85. The method of claim 84, wherein heating in said liquid fwdmg zone is done by directly
blowmg saturated steam thereinto so that the solvent/water ratio is adjusted by the effect of
heatmg of and water addition to said dispersion liquid in said liquid feeding zone.

'86. The method of any of claims 75 to 85, wherein the formed sheet obtained in said
forming step is transferred to a steam treatment apparatus where heating of said formed
sheet and water displacement of said polyvalent alcohol are carried out whereby liquid
removal is facilitated. '

87. An apparatus of making. an absorbent sheet comprising a plurality of nozzles for
applying a dispersion liquid slurry containing absorbent polyincr particles in a band pattern
on one surface of a liquid pervious supporting sheet running continuously, and means
having a mechanism for pulsating the flow of said dispersibn liquid in ihe form of slurry for
feeding said dispersion liquid to said nozzles. _
88. An apparatus of making an absorbent sheet, comprising a plurality of nozzles having a
plurality of discharge outlets for applymg a dispersion liquid in the form of slurry
containing absorbent polymer particles in a band pattern on one surface of a liquid pervious
supporting sheets running continuously, and. means for feeding said dispersion liquid to |
~ said nozzles. ' _ _

89. The apparatus of claim 87 or 88, wherein a heat press means is provided for pressing

said liquid pervious supporting sheet and said slurry under heat after said dispersion. liquid

slurry is applied.

A
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