ABSORBENT ARTI CLE BACKGROUND OF THE | NVENTION [Field of th ' Jhe
present invention relates ta+absorbent articles typified bizzgxﬁﬁéijqﬂ)&j
napki ns, paper diapers and pads for incontinent people. In particular, the
present invention relates to absorbent articles conprising an absorbent

el enent which partially or wholly conprises a specified absorbent sheet an@ﬁ
a highly absorbent polyner so as to i nprove the body fluid absorbing
performance, particularly diffusing properties, prevention of liquid return
fromthe absorbent elenment and prevention of liquid | eakage. [Description

of the Prior Art]. Various absor b2BSORBENT| ARTHSOLE been proposed for the
purpose of inproving the body fluid absorbency, and various inprovenments
have been achi eved. ost~ BACKERGURP0PBEsTHE ANVENTION | nprovenents in the
absorption vel oc i nhibition of I|qU|d return fromthe absorbent el enent
to the surfac[é’lﬁ%%\%ﬁ% %‘P"?PEHPE Ieakage and reduction in the

stickiness to the hody. As for, for nggﬁ the nmateriral. of the absorbent
el enent, there has’“lf'eéi‘F?ﬁ%‘stéﬂ"?ﬂE"&E‘e afes A\ i’f&?ﬂ% it pol yner to

absorb and h%ﬁ%léies typified by sanitary napklns, paper diapers
and pads for incontinent people. In particular, the
present invention relates to absﬁrbent articles
comprising an absorbent element which partially or
wholly comprises a specified absorbent sheet and a
highly absorbent polymer so as to improve the body
fluid absorbing performance, parficularly diffﬁsing '
properties, prevention of liquid return from the
absorbent element and prevention of liquid leakage.
[Description of the Prior Art]

Various absorbent articles have been proposed for
the purpose of improving the body £luid absorbency,
and various improveménts have been acﬁieved._ Most of (L
these proposals reiate to_improvements in the
absorption velocify, inhibition of liquid return from
the absorbent element to the surface, prevention of
liquid leakage and reduction in the stickiness to the
body.

As for, for example, the material of the
absorbent element, there has been proposed the use of

a highly absorbent polymer to absorb and hold the



liquid by a physicochenical action; i.e. ion osnotic pressure, so as to

| nprove the absorption capacity and to prevent the return of the liquid
ozge hel d, i nstead of using hydrophilic absorbent paper or pul p which
absorbs and holds the liquid in m nute physical spaces. According to this
propagsal, nost of the absorbent articles have cone to conprise an absorbent
el engnt conposed of a conbination of a pulp and a highly water-absorbent
pol yrmer. However, the prevention of liquid | eakage is yet insufficient even
with these absorbent articles, as is suggested by the fact that the |eakage
Is the main cause of user's dissatisfaction with respect to the absorbent
articles. Nangiguighbybedphisiicechiendcelngotdiarei tiy. eof itdre asgmpitic absor bent
pol ymer which absorbs and holds the liquid by ion osnotic pressure is
linmted and, PRe&8HFE0fC BFe B9 APFONSs ShgebSIRLHAN GARRALEHIND t he

body fluid unless it is tted therewith. Therefore, the hjgh]y absorbent
pol ymer coul dtRoPTE¥eRE NG ERFHET: Sfpithg: Adaudid P56 B ¢rﬁ3%? havi ng

a high water ahsorption veloci.ty. en sof t_fluffy absorhbent .layer is
formed as theogbgﬁgﬂgnP‘YéFgﬁgﬂ%‘Xﬁ \é\%s geﬁ% B 2HS 'erp,uslt SFD exhibits
gg'sgr Egg[ g: L%%{agggpéﬁﬁeébﬁﬁi A8ECI I3 dn Harklidd Prfddaati ! Zilng the
spaces. According to this proposal, most of the
absorbent articles have come to comprise an absorbent
¥¥ element composed of a combination of a pulp and a
highly water-absorbent pdlymer.

However, the prevention of liquid leakage is yet
insufficient even with these absorbent articles, as is
suggested by the fact that the leakage is the main )
cause of user's dissatisfaction with respect to the
absorbent articles. Namely, the body fluid absorbing
velocity of the highly absorbent polymer which absorbs
and holds the liquid by ion osmotic pressure is
limited and, in addition, the highly absorbent polymer
cannot absorb the body fluid unless it is wetted
therewith. Therefore, the highly absorbent polymer'
could not be used without combinatiqn with pﬁlp or the
like having a high water abSorptioh velocity.

When a soft fluffy absorbent layer is formed as
the absorbent element from the pulp, hdweYer, the pulp

exhibits only poor diffusing properties necessitated

for efficiently utilizing the absorbent element as a



ES

whol e, since it absorbs blood fromspot to spot. In addition, although the
pul p exhibits recovery from conpression and bending to sone extent when it
is dry, the strength of the pulp is seriously reduced and the recovery can
be hardly exhibited when the pulp is wetted. Therefore, when a stress is
applied to the wetted pulp, the pulp is conpressed and defornmed (this . . .-
phenomenon wi Il be hereinafter -referred to as distortion) to seriously

- reduce the absorption spaces thereof, whereby the body fluid once absorhbed
easily returns. The reduction in the spaces in the pulp fibers, in turn,
causes an increase in %he'nigratioi rgsistance of the body fluid into the
pol ymer 'R FR LbsAPPPFBR BLPPLi ERPR §POENEOpSPRFer dfY also to
seriously duce th eabsorption yelocjty.of the absorhent elenent as a
whol o af 19T FHHEPURR’ Phs PiB: SXbRBIrEEE58ERYmdAY L ases. Al t hough

A . BN AL iy Ip b
‘a techn %@?;ﬁ%e%%%&"érﬁ‘& é%ﬁgﬂ%%l gé' ggxg%{n%%%ﬁteém%k e 41d ‘Hzf&%’,rp“ P DYy

I ncr easi nsity of b ression has beén repdrted, this
techni quecfiass € NbA0ESe L paipt 18 BELBLEEN 9 rbRBCHLS beld it@fk of the pul p
is not essentially solved and the fibers of the pulp becones too close to
each ot hefgcd@FLyars Bhé Qh@i:dly NExRABE BEAL HBehe %hét puap .
wetfed.' fhereférg;.whén a stress is appiied;to_thei -
wetted pulp, the.pglp is compressed'and-deformed (this -
phenomenon wili_be[he:einafter referred to as = d
distortion)_tq seribusly'reduce.the absdrption spaces
thereof, wherebj'thé body fluid once absorbed easiiy
returns. The reducpion_in the spacesfin_thei§u1p 
fibefé,_in turn, causes an increase_in the-migratibn -
resistaﬁce of the body fluid into the polyﬁer to
reduce the absorpticn efficiency of thefpolymer andf
also to se?iously-:éduce:the'reabsorption,velocitf.of

the absorbent element:as_a whole after the distortion,

€

leading to the 1éakage_in”many cases.

Although a técnhique.of improving the diffusing
properties of_thelflyffy_pulp_by increasing the
density of the pulp by compression has been reported,
this technique has: disadvantages that the problem of
the distortion of:the pulp is not essentially solved
and the fibers.of the1pulp becomes too'close to'each
other;_the:eby.serigusly_ingreasing-the reéistance to

the migration of the body fluid into the polymer. - As



t;he mgration of the body fluid into the polynmer. As - 3 - aresult,

t he absorption efficiency of<the polyner is reduced di sadvantageously. To
prevent the distortion, it has been also attenpted to wap the absorbent

el enent conposed of pulp and a highly absorbent polynmer in a paper nade
froma natural pulp or the Iike by the wet process and to fix themwth
wat er pr oof paper or the like. Although the distortion can be only slightly
prevented by this nethod, the prevention of the pulp frombeing distorted
i's essentially inpossible. In addition, when a paper is to be made from an
ordi nary natural pulf by the wet process, an extrenely tight bonding force
t akes pl ace beRvwEepulhe phepabepEptipp Rfdicdencyord tHewRed YMREX daber is
dehydrated and dried_in_ the dehydrati gn/wet pressing/drying steps. The pulp
fibers are ti ghFeRYcRAndtdetdyapLagesrRdy by the tight bonding force due to

hyd bondi t, . , de f | p fibers by th t

ot 0cess has ver'y | ol | PERVARED EBFpERGIPREAABaL fdn P8 BECR SiiHel v even

wh t he di st ' LS,iphihited ' t inth

wet paper maderbrEBRiEs PeRERBosRY AREPERY SIcRRAR. ReRbcRE 1N 1he
pulp and a highly absorbent polymer in a paper made

from a natural pulp or the like by the wet process and

to fix them with waterproof paper or the like.

C

Alfhough the distortion can be only slightly prevented
by this method, the prevention of the pulp from beiﬁg
distorted is essentially impossible. In addition,
when a paper is to be ﬁade from én ordinary natural
pulp by the wet process, an extremely tight bonding-"
force takes place between the pulp fibers by hydrogen.l
bonding when the paper is dehydrated and dried in the
dehydration/wet préssing/drying steps. The pulp
fibers are tightly bonded to each other by the tight
bonding force dué to hydrogen bonding and, as a |
result, a paper made from pulp fibers by the wet
process has very iow ligquid absorption/permeation
velocity. Namely, even when fhe distortion is
inhibited by wrapping-the.absorbent element in the wet
paper made of pulp, the absorption_velocity of the
absorbent element is rafhe; reduéed, résulting in a
disadvantage that the liquid has leaked out before the

absorbent polymer absorbs it. -



absorbent elenent is rather reduced, resulting in a disadvantage that the
liquid has | eaked out before the absorbent polyner absorbs it. - 4 -
Japanese Patent Laid-Open No. 60555/1981, Japanese Utility Mdel

Publ i cati on No. 6096/1981, etc., disclose a technique for inproving the
di ffusing properties by applying a diffusing sheet such as a spun-bonded.
rayon fabric to the upper surface or both the upper and | ower surfaces ‘of

an absorbent sheet conprising a fluffy pulp and a wat er-absorbent pol yner.

Al'so in this absorbent elenent, the problemof the distortion of the pulp
and a reduct|cwﬂi@ﬁmﬁéedPstanteLbedm@santNe pé&PpSEVBERS ,due to the

di stortion have not yet been solved, as far as the elenment is basically
conposed of2RANATE %é%blﬁﬁdmﬂé?érPabébﬁéﬁthpHPynépg5Jé§§ﬁese Pat ent

Lai d- Open No. 158096/1979 regorts a technlgue of |nterp03|ﬁg an absor bent

GhBLguUPabPT cAMBEEH1BE §PEnIBd

pol ymer bét%een HoifibRER Bef ¥&d "%y on

fab Al th e diff f f th I :
o] oo oAy ThhbYELRG, 208 BRI RE SReRkl KGR RS Het oS T

sati sfact Cgﬁ{lrl RS de&I P&?o fabggéytg chRel Spﬁéfdsﬁﬁfé& or %%tlh ood-

the'upper and-lower surfaces of an absorbent sheet=
comprlslng a fluffy pulp and a water—absorbent
polymer.  Also in thls absorbent element the problem

- of the dlstortlon of the pulp and a reductlon in the
dlstance between the pulp flbers due to the distortion
have not yet been solved, as far as the element is
ba51cally composed of fluffy pulp and water-absorbent
polymer. -

Japanese Patent Lald Open No. 158096/1979 reports

a technlque of 1nterp031ng an absorbentlpolymer

- between nonwoven'cellulose fabrfcs.suoh as spun—bonded
raYon-fabrlcs. Although the dlffu51on and absorptlon
eff1c1ency of the polymer are 1mproved to some extent
by this technlque they are not yet on a satlsfactory

level, since no fluffy pulp is used thereln. The blood-

diffusing propertles of a nonwoven absorbent sheet
made of 51ngle flbers is contradlctory to the
permeablllty 1nd1cat1ve of the llquld mlgratlon

resistance of the polymer. More speolflcally,'when

O

O



dhffuéing properties of a nonwoven absorbent sheet nade of single fibers is
contradictory to the perneabidity indicative of the liquid mgration

resi stance of the polyner. More specifically, when - 5 - the fi ber

di anmeter is reduced, the distance between the fibers is reduced to reduce
the liquid perneability, though the |iquid-diffusing properties are

I npraved. On the contrary, when the fiber dianeter is increased, the

di ffusing properties are inpai-red, though the perneability is inproved.
Thus the inprovenent in the diffusing properties is contradictory to the

[ (O h hility. Theref it .h ly d ded t
POVt | nehio eRCTeAl kL Jicheloed ! dioe b coarly, gepmnded o
absorbent arti ghgcg%lggg_ rﬁ]éggﬁ%lé%%or I,119 I%rdo\ﬁ%eer_ttlhe%s]é\e;ilnqﬂuigproved

permeability an i"Si bent” polyner g an extrenely high
absor pti on eff#&fﬁﬂﬁﬁil@éw.%gxogéh-ngel "i\b@rg&'d%i%ﬁ%r@hz@is&t of the
present inventfon Is to provide an absor t article c rising an
absorbent sheefrB8ayhpgoledl diohf 4HeNGoPHIREN | SthadIGHE Faas neability as a
part of an absorbent elenment in _
diameter is increased, the diffusing properties are
impaired, though the permeability is improved.
Thus the improvement in the diffusing properties
k; is contradictory to the improvement in the
permeébility. Therefore.it has been eagerly demanded
to produce an absorbent article satisfying both the |
requirements, namely, an absorbent article having high
diffusing properties aﬁd ihprb&ed pe;méabilitf and
comprising an absorbent polymer having an extremely
high absorption efficiency. |
| SUMMARY OF THE INVENTION
Therefore, an object of the present invention is:
to provide an absorbent article comprising an
absorbent sheet having high diffusing propérties and
high permeability as a part of an absorbent element in
order to exhibit the effect of the highly absorbent
polymer to the full and to rémarkably reduce the
ligquid return from the absorbent element, stickiness
and leakage, thereby making the user comfortable. .

The above object of the present invention can be

attained by providing a substantially longitudinally



.

order to exhibit the effect of the highly absorbent polyner to the full and
to remarkably reduce the liquid return fromthe absorbent el enent,
stickiness and | eakage, thereby naking the user confortable. The above
object of the present invention can be attained by providing a
substantially longitudinally - 6 - ext ended absorbent article which .
conprises a |iquid- perneable surface material, a |iquid-holding absorkent
el ement and a |iquid-inpernmeabl e | eakproof material, and which is -
characterized in that the absorbent ele- nent at | east partially conprises
an absor - et ] i ah.di ffusj ro L eS.and, hi eability
and a hi gﬁ?%ngggor%%%}:%g .g'n&?mtqtéle&agggfg‘en‘?&g# §€e'ﬁa\%'nggﬁf}3ﬁ di f fusi ng
proper- peemeabd ehistfi fiIdBARELE N1 DEANG iMRAGGo 1 R ABBYRYeRtf abric
produced by formng a sheet froma mxture of at least: (a) 20 to 80 parts
by wei ghtleheht! kaindy & ophiguia-fimpeimeable 8QakpridBfpambsebyalgi ght of
fine hydrophilic fibers, and (c) 0 to 30 parts by weight of hot-nelt

adhesi veahdbeihsich is characterized in that -the absorbent ele-

ment at_least partial1y.comprises'ah'ébso:bent shéet
having high diffusing properties and high permeability

and a highly absorbent polymer,

the absorbent sheet'havihg high'diffusiqg.proper— o
ties and high perméabilityvbeing hadélof a wet nonwoven -
fabfic produced by forming a sheet:frpm_a mixtu:e.of at
least:

(a) 20 td_sbfpaxfs by weight of bulky,hyarophilic

fibe:s, |

(b) 80 to 20 parts by weight of fine_hydrophi;ic

fibers, and | '

(c) O to 30 parts by weight of hqtéﬁelt adhesivé~

fibers, ' o | S A
-\

and the absorbenf sheet having a th;ckness of 0.3 to
2.0 mm under a load of 2.5 g/cm2; - |

The absorbent article of the:p#eSent ihvention;.'
comprising the absorbent shegt havingﬁhigh-diffusing .
properties and high permeability-ekhib;ts.ﬁhe_effect
of the highly absorbent polymer to fhé“full while the
liquid return from the,absorbent_eleﬁent,.stickiness

and leékage are extremely.reduced, thereby making: the .



and the absorbent sheet having a thickness of 0.3 to 2.0 mmunder a | oad of
2.5 g/[err]. The absorbent article of the present invention conprising the
absor bent sheet having high diffusing properties and high perneability
exhibits the effect of the highly absorbent polyner to the full while the
liquid return fromthe absorbent el enment, stickiness and | eakage are
extrenely reduced, thereby making the - 7 - user confortable. Nanely,
the pfesent invention can provide an absorbent article having extrenely

hi gh absor bency and hol di ng ‘capacity which could not be obtained in the
prior art, since it conprises an absorbent el enment conposed of an absor bent
sheet havi ng MS§RFPTEATEBRPBsi ti on and a control | ed space structure as

wel | as high diffusjin roperties and high perneability and a highly
absor bent pol ymer ﬁﬁ@ﬂ%§¥'tﬁé3bBﬁﬁsﬁpﬁi&gV§g$éPF ERFe BV &Y rapidly

d he_ whal b b I dth hl ]
Thto the. hi ghiSPRRCRPRERE: FRt e hor dibe o BbT PHELYc f 1o PERCCR PG A o
absorbent el efiq)3q PEpaceey! LATLA BBGSH' hBY: bRUBadReY e terafeet

havi ng an extreme
prior art, since it comprises an absorbent element

composed of an absorbent sheet having a specified

composition and a controlled space structure as weil
g/’ as high diffusing properties and high permeability and
a highly absorbent polymér whereby the body fluid is
very effectively and rapidly spread over the whole
absorbent element and then very smoothly migrates into
the highly absorbent polymer to be soiidifiéd |
therewith.

Since the absorbent element is prepared from a
specified, bulky absorbent sheet having an extremély
high permeability in combination, the body fluid ﬁhich
has passed through the surface sheet is rapidly.
absorbed in the bulky absorbent sheet and then very
smoothly passes into the lower layer comprising an
absorbent sheet having high diffusing properties”aﬁd
high.permeability. Then the body fluid is rapidly
spread over  the whole absorbéent element through'the |
absorbent sheet having high'diffusiné properties and
high permeability and then migrates into the highly

absorbent polymer. Thus the migration path of “the



hi gh permeability in conbination, the body fluid which has-passed through
the surface sheet is rapidly. absorbed in the bul ky absorbent sheet and
then very snoothly passes into the |l ower |ayer conprising an absorbent
sheet having high diffusing properties and high perneability. Then.the body
fluid is rapidly spread over the whol e absorbent el enent through the .-
absorbent sheet having high diffusing properties. and high perneablllty\ahd
then migrates into the highly absorbent polyner. Thus the mgration path of
the 8 excreted body fluid until it is absorbed in the highly absorbent
pol ynmer can be idealized. an I n.additi,on, ry. th|n cqQnpact absor bent
article cRChETE uQOBYog} “Eﬁﬁ lﬁESéRFﬁ?ﬂé%eéF Fig. 1is a
transversg cro§ %e L oneof a n|t % % |ch J3¥$3:Can | e of the
absor bent 237t ?3 P pas 5r8?8n S A9SA PRANVE Abs ot bent

artl ol sy chihs goa.gge%vgio@sr%a%sai%%'l%n %fn B JATY napkin whi ch

i s anot her e’of the present i1nvention ang a conparatlve exanple Fig.
3is a trﬁgéyggég;cross section of a

BRIEF DESCRIPTION OF THE”_DRAWI‘NGS |
Fig. 1 is a transverse cross section of a

sanitary napkin which is one example'of-the absorbent

O

article of the present invention and comparative -
absofbent.a;ticles. |

Fig. 2 is a transverse cross'sectipn of a .
sanitary napkin which is anpthér ggample.of-the $
present invention and a comparativé_examplew.

Fig. 3 is a transverse cross section 6f a
sanitary-napkin whiqh is still;anotﬁer example of the
present invention and a comparative g#ample;.

Fig. 4 is a cross section of an absorbent polYmer'

sheet.

O

Fig. 5 is an enlarged pefspéctiVe view of a. -
surface sheet of a_sanitary.napkin. |
Fig. 6 is a perspective view Of'én apparatus for
determining the Klemm absorption height;- .
Fig. 7 is a perspective:view of an apparatus for
determining the liquid permeation time.
. Fig..B is a cross section of an-apparétus for -

determining the absorption:timé and dynamic liquid.li'



sanifary napkin which is still another exanple of the present invention and
a conparative exanple. Fig. 4 is a cross section of an absorbent polyner
sheet. Fig. 5 is an enlarged perspective view of a surface sheet of a
sanitary napkin. Fig. 6 is a perspective view of an apparatus for
determ ning the Kl emm absorption height. Fig. 7 is a perspective view of an
appa&gtus for determining the liquid perneation tinme. Fig. 8 is a cross
section of an apparatus for determ ning the absorption tinme and dynamic
liquid - 9 - return. Fig. 9 is a perspective view of a novabl e nodel of
a female loin to be used for the determ nation of dynam.c liquid return and
| eakage test. Fegurdd is a perspective view of a novable nodel of a female
| oin wearing a sanitary napkin to be tested. Fig. 11 is a graph show ng the
pore di aneter distrFbgti 8nisf aapexispechtdve stiest fA)a mMavpblk madel gr aph
showi ng the pore dianmeter distribution of an absorbent sheet (B). -
of a female loin to be used for the determination of
dynamic liquid return and leakage test.
Fig. 10 is a perspective view of a movable model
of a female loin wearing a sanitary napkin to be
tested.
Fig. 11 is a graph showing the pore diameter
distribution of an absorbent sheet'(A).
Fig. 12 is a graph showing the pore diameter
distribution of an ‘absorbent sheet (B).
Fig. 13 is a graph showing the pdfe diameter
distribution of an absorbent sheet (C).
Fig. 14 is a graph showing the pore'diameter
distribution of an absorbent sheet (D).
‘Fig. 15 is a graph showing the pore diamétef
; distribution of én absorbent sheet (E).
Fig. 16 is a graph showing the pore diameter
distribution of an absorbent sheet (F).
"Fig. 17 is a graph showing the pore diameter
distribution of an absorbent sheet (G).
DETAILED DESCRIPTION OF THE INVENTION
The absorbent elemerit of the absorbent article of
the present-invention at least partially cdmprisés the

above-described absorbent sheet having high diffusing

-710 -



Fig. 13 is a graph show ng the pore dianeter distribution of an absorbent
sheet (C). Fig. 14-is a graph showi ng the pore dianeter distribution of an
absorbent sheet (D). Fig. 15 is a graph showi ng the pore dianeter
distribution of an absorbent sheet (E). Fig. 16 is a graph show ng the pore
di ameter - distribution of an absorbent sheet (F). Fig. 17 is a graph show ng
the pore dianeter distribution of an absor bent sheet (G . DETAILED \
'DESCRI PTION OF THE I NVENTI ON The absorbent el ement of the absorbent article
of the present invention at |east partlally conpri ses the above-described

absorbent sheet having high diffusin roperties_and hig :
perneabllpFVPFﬁéaﬁﬁuﬁa rh%Q§e§%§RF§$$¥kﬁ%lQh%§e£ﬂ395%§oFﬁgﬁFr§ﬂeet) in

produci ng the ab rbent sheet very tan tech ue controlling
the space &t PS¢Ed d&ﬁﬂh iﬁégk #%qﬂf?gﬁg &th because an
ordi nary Eﬁﬂ p as the defect that,
as descri %5%%3%%3’3 a - gettr gﬁégrue%%%&wt#% rog%‘gh‘tbd%gl nggl s exerted between
the pul p Ebh%&%ﬂﬂld&“%ﬂ%ﬂ ﬁﬁggﬂstructure of . the absorbent sheet
_ is requlred.
This is because an ordlnary absorbent paper

mainly comprising pulp_flbers has the-defect that, as

Q)

described above, a SFrong effebtfpfahjdrogen bonding
is exerted between-the_pelp fibers.in'the wet sheet-
forming step to:make-the fibers too close to each
other to obtain.a eufficient bulkiness, which makes
the liquid permeability'very poor. |

It is possibie to produce a bulky absorbent sheet
by forming a buiky laﬁiaate of a.pﬁlp_or.the like by a
dry process.euch asmai: laying and bonding the layer -
by means of a suitable bihding_material. Although the

bulky absorbent eheet having a: very low density and a

©)

considerably high pe;meability caﬁ be produced by this
method, the sheet has_on;y pog:ldiffusing-preperties_-
due to the large distance between_the_fibers~of the
pulp. |

Thus, for theaproduction of.therabsorbent~sheet,
it is a very impo:tant:technique to-cbﬁtrdl the space’
structure of the abserbent sheet so that both:.

diffusing properties”andfliquid—permeabilityhwhich are.

=11 -



formng step to make the fibers too close to each other to obtain a
suffici'ent bul ki ness, which makes the liquid perneability very poor. It is
possi bl e to produce a bul ky absorbent sheet by form ng a bul ky |am nate of
a pulp or the like by a dry process such as air |aying and bondi ng the

| ayer by neans of a suitable binding material. Al though the bul ky
absogrbent sheet having a very | ow density and a consi derably high
perneability can be produced by this method, the sheet has only poor

di ffusing properties due to the |arge distance between the fibers of the
pul p. Thus, for the production of the absorbent sheet, it is a very

i nport ant t echmoneradicooty otot bachpatkest avet grtisfietieinbsbebent sheet
so that both diffusing properties and |iquid-perneability which-are 11
contradictory teRreduttinmepf atheshulkyi abdspnbent ghegticbyoauatabhy bul ky
absorbent sheet by suitably controlling the tight bonding force due to
hydr ogen bondi rPHHrekkingt tRactightr RPRGLRIFOTFReAHRSER| BYABERIRPI | now be

made on the bul k drthiIic fibers con;tituting t he absorbent sheet of
t he absorbent &t g in the wet sheet-forming Step.

The description will now be madé on the buiky
hydrophilic‘fibers conStituting the absorbent sheef of
the absorbént'element;'

i Any hydrophilic fiber is usable as the bulky

| hydrophilic fiber so far.as the stearic strﬁctﬁre of.
the fiber is bulky, namely, it has a crimped
structure, and it is bent or branched; so far as the
cross section area of the fiber is at least 3.0 x 10-¢
cm? and the roundness of the cross section ié at.least
0.5; or so far as the sectional area of the fiber is
at least 5.0 x 10°® cm? irrespective of the roundness
of the cross section. Examples of the hydrophilic
fiber include céllulee fibers such as.pulp, cotton
and rayon and hydrophilic synthetic fibers such as |
acrylonitrile and polyvinyl alcohol. They can be used
either singly or in the form of a mixture of two or
more of them. -Particularly’preferred are pulp fibefs
having a crimped structure, régenerated Céllulose
fibers the area and shape of the section of which can
be controlled as desired, and a merceriZed.pulp having

an .increased section of the fibers énd'prdduced by

- 12 -
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Any hydrophlllc fiber is usable as the bulky hydrophilic fiber so far as
the stearic structure of the fiber is bulky, nanely, it has a crinped
structure, and it is bent or branched; so far as the.cross section area of
the fiber is at least 3.0 x [err] [err] and the roundness of the cross
section is at least 0.5; or so far ‘as the sectional area of the fiber is, at
least. 5.0 x [err] irrespective of the roundness of the cross section. ¥
Exanpl es of the hydrophilic fiber include cellulose fibers such as pulp,
cotton and rayon and hydrophilic synthetic fibers'such as acrylonitrile and
pol yvi nyl %gf The can be used e|t § si_ngl ¥ the formof a

m xture ofSY %Tc?ﬁéﬁf’tPSPt GRAPPD Epr & 8FFe3 £¥c 9 RS i ber s

uc reg ted ceglulose fi bers the area and shape

having a cf tr t
of the sec??égp%ﬁ Wit &h %aﬁt Egg?goyﬁeﬁ dgglFed and a nercerlzed pul p
having an increpaseg, e&ééR”fBLn&h%thb%ﬁé %Eﬁh%r BaHE ﬂgb3fo

swel l'ing by nercerization treatnent, sincet can e pro uced easily at a

rel ativel ygh@W§0%ar ééeﬁaﬁ?ﬁéﬁﬂgf QHBHﬁt Rab tfttse?clsgﬁh Readifg force due to
hydr ogen bondi ng anong the fibers in the wet sheet-formng step can be
Contr0||edsH$€%L£$EMiﬁ§K%€ep can be controlled when the fibers

have a stearic structure or when,the.area and shape“Of

the section of the fiber can be contrelled.-e

O

Thetamouﬁt of the bulky hyarpphi;icgfibers to be
mixed is preferab;y 20 te 80 parts'by.weight,gstill~
preferably SO.to 70 parts by weight,,basedﬂonhthe
whole wet nonwoven fabric. when thegaméunt.of the
bulky hyerPhilic.fibers is less than 20 parts by
weight,_no ihtended bulky absorbent sheet can be
obtained and, 6n_the contrary, when it exceeds 80
parts by weight, the diffusing prébéﬁties become poor.

The;description_&ill ﬁpw be made on the -

hydrophilic fine-fiberS'constituting'the absorbent -

¢

sheet of the absorbent eleﬁent‘__“wt-

The hydrophilic fine fiber to be used herein is
one havihg a hydrophilic surface,. a la:ge;surface~e
area, a sectional area of preferably'Z'O x 1076 cm?“or‘
below and a roundness of the sectlon of below 0.5 or.
one having a surface area of the fiber. of at- least 1.0
cm’/g. Examples of such fibers inq;pde_ceilulose SR

fibers such'aslpelp,.cofton and_rayon and_hydrophilic~

- 13 -~



have a stearic structure or when the area and shape of the section of the
fi ber can be controlled. The anmpbunt of the bul ky hydrophilic fibers to be
m xed is preferably 20 to 80 parts by weight, still preferably 30 to 70
parts by wei ght, based on tHhe whole wet nonwoven fabric. When the anount
of the bul ky hydrophilic fibers is I ess than 20 parts by weight, no

I nt epded bul ky absorbent sheet can be obtained and, on the contrary, when
it exteeds 80 parts by weight, the diffusing properties becone poor. The
description will now be made on the hydrophilic fine fibers constituting -
the absorbent sheet of the absorbent el-enment. The hydrophilic fine_ fiber to
be used herei nSYEBREIRFIRGTS FHFOAS 1B IR Tidesiley g ROLYYIBRE area,

a sectional area o referably 2.0 x Jery] .or. below and a roundness of the
secti on of bel S;FB{’gROr h&yhéﬁ%g’ea‘giﬁ‘# %r’zﬁreasﬁgalt%emﬁi’o’ért ® at |east
1.0 [err]/qg. S_0f . fihers include cellul.ose fibers such as

-pul p, cotton a%gﬁzégnaaﬁa%r@%reo l%?ﬁwc? _orlgo_%e C’ésy }ﬁ%’t ic fibers such as

(LY 1S LRI, galien Ty il s, SARSE 3PNt T
available at an extremely low cost and the surface
area of them can be controlled by varying the beating
conditions. Examplés.of thém include finely beateh

Kj craft pulp NBKP (tfade name: SKEENA PRIME; Skeena
' Cellulose Co.), LBKP (tréde name: PRINCE ALBERT ASPEN
HARDWOOD; Weyerhaeuser Paper Company) and straw pulp.

The amount of the hydrophilic fine fibers_to bé
mixed is preferably 20 to 80 parts by weight, still
preferably 30 to 70 parts by'wéight, based on the
whole wet nonﬁoven fabric. When it is below 20 parts
by weight, no intended diffusing properties can be

obtained and, on the contrary, when it exceeds 80

parts by weight, the fibers are too close to each

other to obtain a high permeability.

- By mixing hot-melt adhesive fibers into the
material in order to stabilize the space structure of
the absorbent sheet in the wet sheet-forming step, the
resultant space structure can be kept stable_eVen Wheﬁ
it is wetted and, therefore, the resultant product cah
be comfortably usedf '

. The description will now be made on the hot-melt

- 14 -



Particularly preferred are pulp fibers, since they are available at an
extrenely | ow cost and the surface area of them can be controlled by
varying the beating conditions. Exanples of theminclude finely beaten
craft pulp NBKP (trade nane: SKEENA PRI ME; Skeena Cellul ose Co.), LBKP
(trade nanme: PRI NCE ALBERT ASPEN HARDWOOD; \\eyer haeuser Paper Conpany) -and
straw pul p. The amount of the hydrophilic fine fibers to be mixed is o
preferably 20 to 80 parts by weight, still preferably 30 to 70 parts by
wei ght, based on the whol e wet nonwoven fabric. Wien it is bel ow 20 parts
by melghtaQﬂF$+ﬂ%nﬁéﬁeHFfF8§Fﬁ¢tﬁFéﬁ€rFP@saeéﬁrF@“GbﬁQQ%ii%ﬁml on the
contrary, when it exceeds._ 80 parts by weight, the fibers are too close to
each ot her® %)?Hﬁ%ﬁ%@%ﬁh?bﬁmﬁaneablI|ty By mixing hot-nelt adhesive

L0278 0, e EELhak Sog; L BRI S6c MesphRcR e o (e
t t d , th
oLt ur AR PSR oRICBRY b ULt andr biiclane, (e

resul tant produc escription w now be nade

on the holfiRld1ss 14 - tnenadhes e bhbess @eBaL! WLbRgakhe absorbent sheet

polyethylene polypropylene polyester and polyv1nyl
alcohol-flbers, polyethylene/polypropylene conJugate
fibers polyethylene/polyester conJugated flbers low- ':;
melting polyester/polyester congugated flbers | |
polyv1nyl alcohol/polypropylene congugated flbers
hav1ng a hydrophlllc surfaces, and polyv1nyl alcohol/
polyester conJugated flbers.

' The amount of the hot melt adhe31ve.f1bers to be

mixed is preferably 0 to 30 parts by welght Stlll
preferably 0 to 20 parts by welght, stlll more prefera—

bly 2 to 20 parts by welght based on the whole

wet nonwoven fabric. When it exceeds 30 parts by

@

weight, the absorblng and dlffu51ng propertles of the
absorbent sheet are- 1mpa1red unfavorably. ' .

The descrlptlonjw1ll now be made on.the hﬁlkiness
of the absorbentfsheet of the abSorhent element.'

The thlckness of the absorbent sheet produced
from the fiber mlxture of the above—descrlbed -
composition is 0.3 to 2.0 mm,_preferably 0,3 tohl;O.
mm, under a load of 2.5 g/cm?. ,When'the"thlckness of“l

- the absorbent sheet under a 1oad-0£ 2.5'g/cm2'is'below'

- 15 -



t he absorbent elenent. The hot-nelt adhesive fibers are fibers which are
nel ted by heating and adhere to each other. Preferred exanples of them

i nclude olefin fibers such as:.pol yethyl ene, polypropyl ene, polyester and
pol yvi nyl al cohol fibers; polyethylene/pol ypropyl ene conjugate fibers,

pol yet.hyl ene/ pol yester conjugated fibers, |ow nelting polyester/polyester
conj ugated fibers, polyvinyl alcohol/polypropylene conjugated fibers having
a hydrophilic surfaces, and pol yvinyl al cohol/ polyester conjugated fibers.
The amount of the hot-nelt adhesive fibers to be mxed is preferably 0 to

30 parts by weight, still preferably O to 20 parts, by weight, still nore
prefera- biy 203 3. pAhes SBRCReilghtvRighs ddot L diist FSRROFRFIY en

D1 S, I 1R 8Seatd B B Bkl S bROILIAG R Bllyst O,
T ot be TS 29 5bTS bR Sl AR S S Nenglsor ben
T o ncaBaBtBeeCheley SAmARIAN, B B el erabl v 0.2
absorbent sheepoigfer,acadddtObe? sufF it PRAMIbited . When the
thickness exceeds 2.0 mm, on the contrary) the space
for holding the liquid is too large to smoothly'
Vi -transferlfhe liquid into the lower layer, in
particular, highly absorbént polymer.

The absorbent sheet preferably has a Kiemm'
absorption height of at least 50 mm after 1 min and at
least 100 mm after 10 min foi physioldgiéal saiiﬁe.

The absorbent sheet still preferably hés a Klemﬁ
absorption height of at least 60 mm after 1 mih and at
least 120 mm after 10 min for physiological saline.

As for the absorbing ahd diffusing properties, when
the Klemm absorption height after 1 min is below 50Imm
or when that after 10 min is below 10 mm as determined
by using physiological saline} the absorbing and
diffusing powers of the absorbent sheet are
insufficient and the absorption efficiency of the
highly absorbent polymer is poor.

The description will now be made on other .
structures of the absorbent element of the present

invention.

- 16 -~



0.3 mm the space in which the liquid is tenporarily held is small and the~
quantity of the diffused liquid is also small and the absorption efficiency
of the absorbent sheet, particularly highly absorbent polyner, cannot be
sufficiently exhibited. Wien the thickness exceeds 2.0 nm on the contrary,
the space for holding the liquid is too large to smoothly transfer the -
liquid into the lower layer, in partlcular hi ghl y absor bent pol yner. ﬁﬁe
absorbent sheet preferably has a Kl enm absorption height of at |east 50 nm
after 1 min and at |east 100 mmafter 10 min for physiol ogical saline. The

absor bent shee t ferabl Kle ab ti.on ht of at | east
60 nnlafter &h% anEOQFS ga%?e%f c%ﬁ%&%? Eﬁﬁpf%% qvi ol ogical -
sal i ne. he ca r d; n the Kl enm
absorptlon g%é tsgf?§§ ?kageﬁ? ngB%igggnnlor éﬁ§¥%w@Paftér 10 mnis

bel ow 10 HB%B%Q%RGEWE%H BYndghig BBYskBLAY Gl yld.ne.rd Rgs@bsor bing and
di ffusi ng powers of the absorbent sheet are iisu ficient and the absor ption

ef fici encytomorBeekicaBkyvabeor kaat sREEYMBE LSeBOAh cOMta¢asaFitH i on will
now be made on other structures of the absorbent elenent of the pr esent
I nventi ona highly absorbent polymer. In partlcular :

absorbent polymer sheet having extremely high

absorbenoy and holdiog capécity ceh be advantageously o
obtalned by 1nterp051ng a highly absorbent polymer
between the absorbent sheets.

For the smooth migration of the liquid into a
highly absorbent polymer, it is desirable thatbfhen
perﬁeability of the absorbent sheet to the liquid
migrafing into the lower layer is as high as possible.
In particular, the:time_taken:for passing 10 g of an
85% aqueous glyoerol_so;ution therefhrough is. ..

desirably 100 sec or below (as to the determination

method, refer to'tbe_Examples givenbbelow). When this

O

time is longer than 100 sec, the migration of the
liquid into the bigbly absorbent polymer becomes.
difficult ﬁnfavorably,

In each of the absorbent sheets used in the. .
present invention,_the space diameter strucﬁure/
distfibution can be controlled in the range of a large
space diamete; whicb_is oqnnected withethe,j

permeability 'to a small space diameter which brings

- 17 -



-.16 - The absorbent sheet constituting the absorbent article of the
present invention nmust be used in conbination with a highly absorbent
polymer.. To use it nore effectively, the sheet is used in contact with a
hi ghly absorbent polyner. In particular, an absorbent polyner sheet having
extrenely high absorbency and hol di ng capacity can be advant ageously
obt ai ned by interposing a highly absorbent polyner between the absorbent
sheets. For the smooth migration of the liquid into a highly absorbent
polynmer, it is desirable that the perneablllty of the absorbent sheet to
the liquid mgrating into the |lower layer is as high as possible. In
particul ar, theboute & dicarge crupzss: AFed gpuheahedsedshusbes gl ycero

sol ution therethrough is desirably 100 sec or below (as to the

det ermi nati on ﬁaﬁﬁﬂflngﬁnﬁona¥ﬁiﬁ$Eb&nﬁﬂﬁﬁ#@ﬁvﬁhebéhéﬁﬁ fromem this tine

Is longer than 100 sec, the mgration of the liquid into the highly
absor bent ponﬁBFQﬁiﬂnﬁisﬁﬂqfq q- QRﬁQERP%ﬂH?YdFﬂPBééhcof1Pﬁ€sabsorbent

e e o Cai e S SN R e raBRASE St
fibers in a Sp801fled mlxlng ratio. Thus the |
absorbent sheet haﬁing excellent ligquid permeability
and liquid-diffusing properties which are usually.

xfi thought to be confradictory to each other can be
obtained.

The space diameter distribution of the absorbent
sheet can be defermined'wifh a mercﬁry porosimeter. A
preferred space diameter distribution.ie sueh:thaf ih
the determination of the distributibn of the space
diameter ranging from'b.003'to 200 pm, the tetal |
surface area of the pores is preferably at ieast 1.0
cm?/g, the surface area of the pores having a diamefer
in the range of 10 to.200 pm closely connected-with_
the permeability is preferably 18 to 35%.besed on the
total surface area of the pores ahd.the surféce erea

- of the pores having a diameter in the range of 0.003

to 1 um cldseiy connected with the diffueing
propertieS'is preferably 50 to 86% based on the total.
surface area of the pores. Still preferably,'the |
total surface area of the pores is at least 1.3 cmF/g,.

the surface area of the pores having a diameter in the

- 18 -



space dianmeter which is connected with the perneability to a small space
di aneter. which brings - 17 - about a |l arge surface area connected with
the diffusing properties by formng the sheet froma mxture of the
above-described hydrophilic fibers having a high bulkiness and the
hydrophilic fine fibers in a specified mxing ratio. Thus the absorbent-
sheet having excellent liquid perneability and |iquid-diffusing properb#és
which are usually thought to be contradictory to each other can be
obt ai ned. The space di aneter distribution of the absorbent sheet can be

det er m neq-aMdd gk MRy CLE5 Y20 @R 1 18186 - & BOgS Séé?ﬂ ShRatRedigRher

distributionas such that .in the determ nation.of the distribution of the

space di aERiAadAMidW df ORd. S0P 0 200i M prBectabal, suhbace area of the
pores is preferably. at least 1.0 [err]/g, the surface area of the pores

having a diwrmics dred hef rengepafed hawiRgOapaisheseryinonnect ed with the
perneability is preferably 18 to 35% based on the total surface area of the
por es and rarges wf L.OQG eo of WheipdF@sthavdhg a di aneter. in the range of
0.003 to 1 pmclosely connected with the diffusing -
When the total surface area of the pores of the.
absorbent sheet is below 1.0 cmﬁ/g or, when the
proport;on.of.the.surface:area_of~the pores having a
space,diameter of O,dOQIto:l-pm_is.below_50%, no. ' A
sufficient.diffusihg properties can.be exhibited.
unfavorably and, on the contrary; When_it_exceeds 80%,
the sorfaoe area of the fine pores_beoomes too large
to'obtain~sufficieht oermeabiiitj;_ When the
proportion of'the.surface area of thelpores having a
space diameter in the_range'of 10 to 200 pm is below
18%, no intehded sufficieht permeability_can_be_
obtained and, on the cohtrary, When it exceeds 35%,
the dlfquLng propertles become 1nsuff1c1ent. . o T
The bas1s welght of the absorbent sheet is
des1rably 10 to 200 g/m , more de51rably 20 to 100
g/m . The absorbent sheets are usable elther singly or
ih the form of a laminate of severa; of them.
When a highly absorbent polymer:is_ihterposed-
between.thesabsorbent_sheets; the_aﬁOuht of this .
polymerlis éreferably 10 to 80 parts by weight, still

preferably 20 to\?O.parts-by weight, for the whole.
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properties is preferably 50 to 80% based on the total surface area of the
pores. Still preferably, the total surface area of the pores is at |east
1.3 [err]/g, the surface area.of the pores having a dianeter in the - 18 -
range of 10 to 200 pmis 20 to 30% based on the total surface area of the
pores. Still preferably, the surface area of the pores having a dianeter
in the-range of 0.003 to 1 pmis 50 to 70% Wen the total surface area of
t he pores of the absorbent sheet is below 1.0 [err]/g or when the
proportion of the surface area of the pores having a space di aneter of
0.003 to 1 [err] is below 50% no suff|C|ent di-ffusing properties can be
exhi bi t ed. unf ARFHRSPERPLIICE RheSht %ﬁf‘iftsvﬂ’ﬁén"’?%gléﬁc‘éédEhBO% t he

surface area of t he flne ores hecones to e to obtain sufficient
perneabi lity. tR137 d?a’f%O@ﬁ ég’c%h'&r%ﬁ %Fetlﬁég’ah’es havi ng

a space di arret e of 0to 2190 beh w 18% %nded
sufficient per actﬁ 9 r& otﬁ]]a‘f%e%a %n ?:h% go‘ﬁ%r%r g’i
s 3 S i O e %%H%f%ﬁé[erwﬁorz‘s's
desirably 20 t@Qpd}pent polymer]. When the amount of the highly
absorbent polymer is below 10 parts by weight, the’
polymer for fixing the liquid becomes insufficient in
k* the absolute quantity unfavorably and, -on the |
contrary, when it exceeds 80 parts by weight, a gel.
blocking is caused in the pOIYmer layer unfavofébly in
the step of absorbing the liQuid in the highly
absorbent-polymer. |
To further improve the effect of the absorbeﬁt .
sheet and the highly absorbent polymer constltutlng
the absorbent article of the present inventlon a |
bulky sheet having an extremely high permeability isl
used as the top-layer {the layer, to be not brought
into contact with the skin, of the liduid-permeéble
surface material) of the absorbent element and this
top layer is 1aminated:with the above-described
absorbent sheet or highly absorbent polymer sheets
containing the highly absorbent polymer"interposed
between them, the absorbent sheets'beihg'érrahgéd
below the tobllayer; By forming such a structure, the

body fluid which has passed through the surface

- 20 -



g/[err]. The absorbent sheets are usable either singly or in the formof &
| am nate of several of them When a highly absorbent polynmer is interposed
bet ween t he absorbent sheets, the amount of this polyner is preferably 10
to 80 parts by weight, still preferably 20 to 70 parts by weight, for the
whole. - 19 - absorbent polynmer sheet [parts by weight of the absorbent
sheet plus parts by weight of the highly absorbent: polyner plus parts by
wei ght of a hot nelt or binder when it is used for fixing the highly
absorbent polynmer]. Wen the anount of the highly absorbent polymer is

bel ow 10 parts by weight, th oI ner, for n Ihe I d becones
|nsu¥;|C|EﬁFeFﬁ I%ﬁﬁ éﬁﬁ%}ﬁnﬁéﬁﬂﬁl Igﬁlthe contrary,
when it e>§ ggggﬁe Q %al{ mentl%' a\’x\f‘d Q@?{‘ n & %acplcg&éﬂitl qU| ggf%ed in the pol ymer |

| ayer unf € step of abso |ng he highly

absor bent Myl absor bent sheet and
t he h|ghIgggbiggagﬁ%ﬂbOQH%Sﬁhegnst?%ﬁi Q% g%sor %iﬁbartlcle of the

present i QYEeRELAMt SHALKY s'ﬂ”'@\ﬁ{aﬁwéﬂé"'%o?iy gt LR Nh phrpeEMeRAbI ity s
used as the top layer (the 1ayer, to be not br ought

very smoothly into the highly absorbent polymer.

Therefore, an extremely thin, highly absorbent article

which can be usedwcquqttably by the user without

suffering leakage can be. obtained.

It is prefe:able:to use as;a.bulky sheet having =
an extremely high permeability a sheéfjhade by mixing
at least: o
(a) 30_t6 98 parts by weight of bulky hydrophilic -
fibers.with _

(b) 2 to 30 parts by weight of hot—mélt adhesive
fibers, | |
and forming a sheet from the.mixture,.fhe sheet being

characterized by having a thickness of 0.3 to 2.0 mm

under a load of 2.5 g/cm?, a Klemm-ébsorption height
for physiological saline after 1 min of 20 to 80 mm, a
" Klemm absorption height after 10 min of 30 to 100 mm
and a time taken for passing 10 g of an 85 wt.%
aqueous glycerol solution of 10 to 50 sec.
Thus it has become possible to obtain a bulky
sheet_having;egt:éme;y high diffusing: properties and

high permeability by mixing the bulky hydrophilic ...
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into contact with the skin, of the |iquid-perneable surface material) of

t hé absorbent elenent and this top layer is lamnated with the

above- descri bed absorbent sheet or highly absorbent polymer sheets

contai ning the highly absorbent polymer interposed between them the

absor bent sheets being arranged below the top layer. By formng such a
structure, the body fluid which has passed through the surface - 20 -
matertal is extrenely rapidly absorbed in the absorbent el enent and then
spread over .t he whol e hi ghly absorbent pol yner through the diffusing
absorbent sheet, so that the body fluid can mgrate very snoothly into the
hi ghly absor befrbass ekh qnﬁwQﬁg%QPhhhl%xf%%ﬁefyb?ﬁﬁn1nhF@ﬁly absor bent

article which can be used, confortably % the user wthout suffering |eakage
can be obt ai ne??eq‘tf’i%d d‘i"e’f’e‘?%b’r'%t’c% e SNETBHLRPISHBE PRER ng an
extrenely high b||| e by mxing at. least: (a) 30 to 98

heet
parts by wei ght d‘\‘ yﬁ?%éﬁ\’ﬁf’é Pe8Fs with (b) 2 to 30 parts by
wei ght of hOt mel t ﬁggg¥ﬁfﬁbfégm¥ﬁé present invention, the above-

described absorbent sheet is used as at least a part'

of the absorbent article and other'sheets:and

constituting elements may be arranged above or below
s the absorbent sheet.

" The absofbent sheet can be formed from a mixture
of at least the bulky hydrophilic fibers, hydrophilic
fine fibers and hot-melt adhesive fibers in the above-
specifiédiratio.' The mixture may further contain
other fibrous components.:

When the absorbent article of the preseﬁt
invention is used, the body fluid passes through the |
surface material and is then absorbed in the absorbent
element,.wherein'the body fluid is rapidly'spfead over.
the whole highly absorbent polymer through the .
absorbent sheet héving high diffusing properties and

' high permeability, and thus the body fluid very
smoothly migrates into the highly absorbent polymer
and can be extremely effectively trapped in the
absorbent element.’

In theﬂébsorbent~article of the pfesent'invehtibn

comprising the combination of the absorbent sheet with
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~and formng a sheet fromthe mxture, the sheet being characterized by
having a .thickness of 0.3 to 2.0 nmunder a load of 2.5 g/[err], a Kl enm
absorption height for physiological saline after 1 min of 20 to 80 nm.a

KI enm absorption height after 10 mn of 30 to 100 mmand a tine taken for
passing 10 g of an 85 wt. % aqueous gl ycerol solution of 10 to 50 sec. Thus
it has becone possible to obtain a bulky sheet having extrenmely high f
dlffu5|ng properties and high permeability by m xing the bul ky hydrophlllc

21 - fibers with the hydrophilic fine fibers in the specified m xing

tatlo and controII I ng t he Bore structure f the bquy sheet. According to
the presenth® it@RiBnaPERELEREROLYBEL Y [ PP heet is used as at

el oments HbE 6t PP EngRa ABOVR P eRe P ol ﬁ’gtehg'éé’r"%@ﬁt Y The absor bent
e s hyEFsL PR FERIER, B tHEr 19yl L7 thel Bl AW AORMLLC ove.
specified mti&t;meb_gaéag_éefﬂayltaﬁtae-hosa%@ Bapalfiy sl QFomponent s.
high.__Thus'theﬂabsorbent_artidléihéﬁing-an_ektremely
high absqrpen¢y.and free'from leékégefcap bejproviéed.

In addition, by forming the abSOIEent element by’

O

combining with the specified bulky absorbent sheet
having an extremely.high;permeability the. resultant
absorbent articiefhas a_lower_thicknEss.and a lower
-possibility of_leakagg,as-compared.with-those~of‘
ordinary_ébsorbent articles.. Since the.absorbent'- .
article is a right_fit'for the user,. the user can use
it more comfortably. | _

~ The following_Exémples will fﬁrthér~iilustrate
the:absorbent part.of,the present inVentibn.

Although the description is made_Withtreference

©

to sanitary napkins inzthe following Examples, the
present.invention iS:applicabié'élSo to papef'napkinS'
and so forth. _

_The_absorbent-article-in-the ExémpleS'of the_"
present invention.basically compriSes,ajliquid-.=--
permeable surface material 1, a liQuidéhoiding
absorbent elémentu2.andja liquid-impermeable'leakpréof-

material 3 as show in Fig. 3, wherein at least the -
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When the absorbent article of the present invention is used, the body fluid
passes through the surface material and is then absorbed in the absorbent
el ement, wherein the body fluid is rapidly spread over the whole highly
absor bent pol ymer through the absorbent sheet having high diffusing
properties and high pernmeability, and thus the body fluid very snmoothly
m grates into the highly absorbent polymer and can be extrenely _
effectively trapped in the absorbent elenent. In the absorbent article of
the present invention conprising the conbination of the absorbent sheet

i on efficiency of the

\pl)molt Cmer E:gﬁ Blagglfﬁfgg‘gjgﬁg“ﬁ%g ?ﬁc{om{a{%s?grg;%%rq%t IFRRAY 0 the
Thus t he. absor BYEREr HEgPe SRR eh RERRREEASF 17oh TASLL ARFNSAAA P e
[y OToenka TRl Sihedy S il SIS gL bRgL o oo
BT Y, M Epdah e AR ietnddt s s oo
articles. Sincgniih@uafseeb@Meets to be used in the Examples and
Comparative Examples were prepared as described below
and the functions of them were determined.
o Absorbent sheets (A) to (G) described bélow were
prepared as the absorbent sheets 2A.
[Absorbent sheet (A)]

Each of 40 parts by weight of a pulp having a
crimped sfructure [trade name: High Bulk AddifiVe
(hereinafter referred to as HBA); Weyerhaeuser Paber'
Company]  as the bulky hydrdphilic fibers, 50 parts by.
weight of a craft pulp NBKP (trade name: SKEENA PRIME,
Skeena Cellulose Co.) having a éeCtional area of the
fiber of 1.9 x 10 cm’ and a roundness of the section
of the fiber of 0.32 as the hydrOphilié fine fibers
and 10 parts by weight of polyethylene terephthalate
(hereinafter referred to as "PET") (trade name: |
TMOTNSB, Teijin Limited) having a thickness of 1.1
denier and a length of 5 mm as the hot-melt adhesive
fibers was dispersed in water. After forming a sheet

from the,resﬁltant-dispersions, the sheet was dried to

obtain an absorbent sheet (A) having a basis weight of
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article is aright fit for the user, the user can use it nore confortably.
The followi ng Exanples will further illustrate the absorbent part of the
present invention. Although.the descri-ption is nade with reference to
sanitary napkins in the follow ng Exanples, the present invention is

applicable also to paper napkins and so forth. The absorbent article-in~the

Exanpl es of the present invention basically conprises a I|qU|d perneabhé
surface material 1, a |iquid-holding absorbent el enent 2 and a
| i qui d-i nper neabl e | eakproof material 3 as shom1|n Fig. 3, wherein at |east

the - 23 - 40 PASOr beRt tAkeEBBL 2 feRMiNN S @b 20K heposhest 2A having
hi gh di ffusing properties and high perneablllty (absorbent sheet) and a

hi ghly abseteid W \dpetB. tdhpabsanbent sheets, absorbing/ hol ding sheets
and surface 'sheets to be used in the Exanpl es and Conparative Exanpl es. were

pr epar ed aqAtessorberad disdestw (@] t he functions of them were. determ ned.
Absor bent sheets (A to (G described bel ow were prepared as the absorbent
sheets 2A [ Abs@Edwmntofsifdbipgyyg by weight of a mercerized pulp

.haQing a'secticnal area of thg _i:'f’_ng'.r.___cy'i:.':'3j._'8'><_10’6 cm?
and a roundness of the sectipn:of-the”fibef_of.0.80
(trade name: POROSANIER-J, ITT'RAYbNiERjINc.) as the .
bulky hydrophilic fibers and 405pafté;by weight of a  “1
craft buip'Nka'(trade.name:_SKEENA PRIME,-skeena
Cellulose Co.) haQing a sectional area bflthe_fiber of
1.9 x 10" cm® and a roundness of tﬁe sedtion of;the
fiber pf'Q,BZIas fhe.hydrophilickfine fibers_waé
dispersed in water. After'formingtg.sheet from the
resultanf dispersions, the sheet was dried to obtain
~an absorbent sheet B_having-a basis_weight.qf 40 g/m?.
In the sheet-forming step, the absorbent sheet was
creped ten percent. _
-[Absorbeﬁt_sheet (C)l:
~ Bach of_lO parts by_weight.df a rayon having a.
sectional area of fiber.éf 5.9 x 10 em? and a
roundness of the section of the fiber of 0.68 (trade
name: CORONA SB Rayon, Daiwabo Rayon).and 40 parts.by
weight of a_mérCerized pulp haQing al§ectional area of
the fiber ofﬁé.B_x 10" cm® and a foundneSS'bf the |

section of the fiber of 0.80 (tradé name:
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Each of 40 parts by weight of a pulp having a crinped structure [trade
narme: Hi gh Bul k Additive (hereinafter referred to as HBA); Wyerhaeuser
Paper Conpany] as the bul ky hydrophilic fibers, 50 parts by weight of a
craft pulp NBKP (trade nane:*"SKEENA PRI ME, Skeena Cel |l ul ose Co.) having a
sectional area of the fiber of 1.9 x [err] and a roundness of the section
of tQ? fiber of 0.32 as the hydrophilic fine fibers and 10 parts by wei ght
of polyethyl ene terephthal ate (hereinafter referred to as "PET") (trade
name: TMOTNSB, Teijin Limted) having a thickness of 1.1 denier and a

| ength of 5 mMm aORIEANKER+E) t IBTIRSYORIERDERGS. WaasdicRpebagtyi n .wat er .
After formng a sheet fromthe resultant dispersions, the sheet was dried
to obtai n an abdordmyphishisetf{dersnavéhgparbasbyg weight of a 2faft pul®
g/[err]. In the sheet-form ng step, the absorbent sheet was creped ten
percent. [Absor B&KP Hmadg B)dmeEacPKRENSPREMEs Bieenigleléfilaseelosr)i zed
pul p having a sectional area of the fiber of 3.8 x[err] and a roundness of
the section of PRFIMGDHE sECHigmrl(3EeR hnEhe PERPEANPERLI? K TIORARM ER

INC.) as the bul ky ‘hydrophjlic fibers and 40 parts by wei ght of a
and & roundness of the section of thé fiber of 0.32 as

the_hydrophilic fine fibers.and 5 parés by weight- of a
: polyvinyl élcohol (trade name: Fibribond, Sansho Co.,
Lfd.) as the hot-melt adhesive fiber was dispersed in
water. After forming a sheet from the resultant
dispersions, the sheet was dried to obtain an
absorbent sheet (C) having a basis weight of 40 g/m®.
In the sheet;fofming step, the absorbent sheet was -
crgped ten percent.
[Absorbent sheet (D)]

Each of 80 parts by weight of a rayon having a
sectional'area of fiber of 5.9 x 10°¢ cm? and a |
roundness of the section 6f the fiber of 0.68_(trade

o/ name: CORONA SB Rayon, Daiwabo Rayon) as the bulky
hydrophilic fibers, 10 parts by weight of a craft pulp
NBKP.(trade name: SKEENA PRIME, Skeena Cellulose Co.)
haﬁing“a sectional areé of the fiber of 1.9 x 107 cm’
and a roundness of the section of the fiber of 0.32 as
the @yd;ophilic fine fibers apd 10 parts by weight of
a poLyvihyl-alcohol (tfade name: Fibribond, Sansho

Cd., Ltd.) as the hot-melt adhesive fiber was
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craft pulp NBKP (trade nane: SKEENA PRI ME, Skeena Cellul ose Co.) having a
sectional area of the fiber of 1.9 x [err] and a roundness of the section
of the fiber of 0.32 as the hydrophilic fine fibers was dispersed in water.
After formng a sheet fromthe resultant dispersions, the sheet was dried
to obtain an absorbent sheet B having a basis weight of 40 [err]. In the
sheet-form ng step, the absorbent sheet was creped ten percent. [Absorb#ht
sheet (C)] Each of 10 parts by weight of a rayon having a sectional area of
fiber of 5.9 x [err] and a roundness of the section of the fiber of 0.68
(trade name: CORONA SB .Rayon, Daiwabo Rayon) and 40 parts by weight of a
mer cer i zedipplegskdy iimg watsact | Gvfdlerarferming (v shdat Ofol. the [err]and a
roundness of the section of the fiber of 0.80 (trade nane: - 25 -

POROSANI EReSULtRNRAYSREERIONG ) the heatuwas iakebhte iebtabers, 45 parts
by weight of a craft pulp NBKP (trade name: SKEENA PRI ME, Skeena Cel | ul ose
Co.) havi BY é@%%ﬂhls%% &) hwwimgp& Rasis 9’%(1‘-{%\" 9f &% a roundness of

LSGMZ?SLLOQ of t?n Lﬁgeéhgéthggm%SgtQ%ehydr ghl sor % shggﬁ§ and 5 parts

was creped ten percent.
" In the absorbent sheet (D), the amount of the

hydrophlllc fine flbers ‘in the mlxture was 10 parts by I

€

weight, whlch was outside the range (80 to 20 parts by
weight} of the present 1nventlon. |
[Absorbent sheet (E)] l . .

- A craft pulp NBKP (trade name: SKEENA PRIME
Skeena Cellulose Co. ) hav1ng a sectlonal ‘area of the
fiber of 1.9 x 10™° cm? and a roundness of the sectlon
of the fiber of 0.32 was dispersed in Qater. After
forming a sheet from the resu1tant aispersion the

sheet was drled to obtain an. absorbent sheet E hav1ng

O

a basis welght of 40 g/m . In the.sheetfformlng step,
the absbrbent sheet was creped ten'percent.

The absorbent sheet (E) comprised only the |
hydrophilic fine flbers (craft pulp NBKP) and was free
from the bulky hydrophlllc flbers. ‘

[Absorbent sheet (F)] ' |
| A spun-bonded'nODwoven fabric having'a basis_
weight of 40 g/m? obtalned by tangllng 0 7~ denler rayon

staple fibers havzng a length of 38 mm (Dalwabo Rayon)
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poel yvi nyl al cohol (trade nane: Fibribond, Sansho Co., Ltd.) as the hot-nelt
adhesi ve fiber was dispersed in water. After formng a sheet fromthe
resultant dispersions, the sheet was dried to obtain an absorbent sheet (C)
havi ng a basis weight of 40 g/{err]. In the sheet-formng step, the
absorhbent sheet was creped ten percent. [Absorbent sheet (D)] Each of 80
parts py weight of a rayon having a sectional area of fiber of 5.9 x[err]
and a roundness of the section of the fiber of 0.68 (trade nane: CORONA SB

Rayon, Dai wabo Rayon s the bul droph| lic fibers, 10 parts by weight
of a craft pul pw?\%KPL? rﬁﬁeaﬁéﬁ’é’by BRESSREVE, Skeena Cel | ul ose Co.)
havi ng a secti onal

fib d d f th
section of the fiber ﬁ? 6L§9 ?nltthggrhﬁ?&r %pl"(als[ ?‘r‘%%%n “géi&geugngeig Bartseby
wei-ght of a pol ‘ﬁ.}ﬂyl fﬁ%%ﬁili&r%d gg[re Fi bri bond, Sansho Co., Ltd.) as

the hot-nelt a e5|ve Was - di spersed in water. After forni ng

ot oo VSRSl e, i Sheet was it obtain an

sheetfforning step, Ahérﬁbﬁgige%heﬁhﬁﬁbv1hg a basis weight of 40 g/m?
(trade name: KINOCLOTH, Honshu Paper Co., Ltd.) was
used as absorbent sheet G.

The absorbent sheet G was free from the
hydrophilic fine flbers and bulky hydrophlllc flbers_
and it was not the dry nonwoven fabric.

| The sectional area of the flber was determined by
slic1ng the fiber perpendlcularly so that the _
sectional area of the fiber is not varled, taklng an .
electron photomicrograph of the section, and measuring
the'area of-the section with an image analysis
apparatus (Avio EXCEL, Nippon Avionics Co., Ltd.).
The sectional area of each of 100 arbitrary sections.
o of the fibers were determined and the averageiof“them_
was taken as the sectional area of the fibers.

The roundness of the sectien of the fiber was
determined also from the picture of the section with.
the image analfsis apparatus accordinglte formula (1)
given below. = The roundness of eaeh of:100 arbitrary
sections'of-the fibers'was determined and the average

of them was taken as the roundness of the fibers.
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was creped ten percent. In the absorbent sheet (D), the anmpbunt of the
hydrophilic fine fibers in the mxture was 10 parts by wei ght, which was
outside the range (80 to 20 parts by weight) of the present invention.
[ Absorbent sheet (E)] A craft pulp NBKP (trade nane: SKEENA PRI ME, Skeena
Cel lulose Co.) having a sectional area of the fiber of 1.9 x [err] and-a
roundness of the section of the fiber of 0.32 was dispersed in water. :
After formng a sheet fromthe resultant dispersion, the sheet was dried to
obtai n an absorbent sheet E having a basis weight of 40 g/[err]. In the
sheet-form ng _step, the absorbent sheet was creped ten percent. The -
absor bent ReHBEREEE) ofoREEtion 6f Fibes hydrophlllc flne fibers (craft pulp

NBKP) and was fre frontt e bul Ky hydrophilic flb [ Absorbent sheet (F)]
A spun- bonded non%tﬁ'eﬁ fa FFEtHﬁ'ﬁqg e%aﬁgs of g/[err] obtained

_ 0
by tangling 0.7- de rayon stapl e f.iber no.a | efgth of 38 mm
( Dai wabo Rayon) - me)é%as tﬁ%&’cm 5bsozfr be:\% Igheet F. The absorbent '

sheet F was fr@ﬁehrggragﬁs absorblng/holdlng polymer sheets 2E

shown in Flg 4 were prepared.

The descrlptlon will be made on absorblng/holdlng
polymer sheets (A) through (G). - S =~
[Absorblng/holdlng polymer sheet (A)] H - |

Hot-Melt Topco P-618 B (a product of Toyo
Petrolite Co., Ltd ) in a bas1s welght of 10 g/nt was
spirally spread on the absorbent sheet (A)-and then-a
highly absorbent polymer comprlslng a polyacrylate was
spread thereon in a basis welght of 50 g/m . Another
absorbent sheet (A) was placed thereon to form the
.absorbent polymer sheet (A) compr1s1ng the absorbent
sheets 2A containing the highly absorbent polymer ZB
interposed between them as shown 1n Flg. 4;-” . '\#
[Absorbing/holding polymer sheets (B) though (G)]

Absorblng/holding polymer sheets (B) though ( G)
were prepared from-the_absorbent sheets (B) through
(G),'respectively, in the same manner as that of the
preparatlon of the absorblng/holdlng polymer sheet (A).
from the absorbent sheet (A).

The_descrlptlon w1ll be made on the preparation

'of the surface sheet 1.
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bul ky hydrophilic fibers. [Absorbent sheet (G] A dry pulp sheet having a
basis weight of 40 g/[err] (trade nane: KINOCLOTH, Honshu Paper Co., Ltd.)
was used as absorbent sheet G- The absorbent sheet G was free fromthe
hydrophilic fine fibers and bul ky hydrophilic fibers and it was not the dry
nonwoven fabric. The sectional area of the fiber was determned by slicing
the f1ber perpendicularly so that the sectional area of the fiber is not
vari ed, taking an el ectron photom crograph of the section, and neasuring
the area of the section with an image anal ysis apparatus (Avi o EXCEL,

Ni ppon Avionics Co., Ltd.). The sectional area of each of 100.arbitrary
sections of the fib&usfasee shetesrsm (fe)d andl (Bhe wares gueepareficaswas t aken as
the sectional area of the fibers. The roundness of the section of the fiber
was det er nmi neddgseribedmbedovpi cture of the section with the i nage anal ysis
appar atus-according to formula (1) given bel ow. The roundness of each of :
100 arbitrary $8¥ritese &sheste (BiMers was deternined and the aver age of them

was t aken as the ro%ndness of the flber%_ 28
S5-pm low~density po yethylene 21 (a product of

Mitsui Petrochemical Industries, Ltd.) was arranged on

a dry hot-melt adhesive nonwoven fabric 22 haﬁing a

basis weight of 25 g/m? prepared from polyethylene/
il polypropylene conjugate fiber (a product of'Chissd
Corporation) containing 0.34% by weighf of a mixed
surfactant comprising an alkyl phosphate/sorbitah
fatty acid ester adherent thereto as shown in Fig. 5
to form a.surface sheet having a size of pores 24 in
the wall part 23 of 0.1 to 2 mm? and a pore den51ty of
52/cm?. This product w111 be referred to as surface
sheet (A). - |
[Surface sheet (B)]

A surface sheet (nonwoven fabric) of a sanitafj
napkin on the market (trade name:LAURIER, Kao |
Corporation) was gsed as the surface sheet (B).

The thickness under a load of 2.5 g/m?, Klemm
absorption height for physicdlogical saline after 1 min
and 10 min, 85 wt.$% glycerol permeatidnltime, tbféi.l..
sﬁrface area of the pores, proportién df'shrfacé éréa
of pores having a diameter of 0.01 to 1 upm, and

proportion of surface area of pores having a diameter
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Roundness of section of fiber 4 x n x (sectional area of fiber) (1)
(perinmeter of section of fiber)[err] Then various absorbing/hol di ng pol yner
sheets 2E shown in Fig. 4 were prepared. The description will be made on
absor bi ng/ hol di ng pol yner sheets (A) through (G . [Absorbing/holding

pol ymer sheet (A)] Hot-Melt Topco P-618 B (a product of Toyo Petrolitebgo.,
Ltd.) in a basis weight of 10 g/[err] was spirally spread on the absor®ent
sheet (A) and then a highly absorbent polynmer conprising a polyacrylate was
~spread thereon in a basis weight of 50 g/[err]. . Another absorbent sheet

(A) was p%é‘cfé %Beééogf&t gg‘;]tgél tBe %E@O%%Ps@rb% ty et f Alo CO”p” sing

t he absorbent sheets ning t hl'y a ent po yrrer
i nterposegs be&éﬁéndébéﬂhiﬁe&hQWnob'%aEhgthﬂa z{e%i(i:rsb'gflg/e'i‘@'ﬂ-l r{ghepol ymer
sheets (B) though (G] Absorbing/holding polyner sheets (B) though (G were

prepared tooubihAgabspibent sheets (B) through (G, respectively, in the
same manner as that of the preparation of the absorbing/ hol di ng pol yner

sheet (A) fromthe absorbent sheet (A). The description wll be made on the
‘preparation of the surface sheet 1. - 29 -
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Surface sheets (A) and (B) were prepared'as descri bed bel ow. [Surface sheet

(A)] 25-pmIlowdensity polyethylene 21 (a prod
I ndustries, Ltd.) was arranged on a dry hot-ne

22 having a basis weight of .25 g/[err]prepared
pol ypropyl ene conj gate filbe rodquct of Ch
0. 34% by wei ght of| a Im Red 3 conpr iesi
phospfat e/ sor bi t an Fﬁtty Ci r gddher gnt~ t
forma surface sheft fhaVifig por £s “24
to 2 [err] and a p ' S4+—Fh
as surface sheet (). (B)] A°§u
of a sanitary napk rage} nare
was used as the suffdceashee e Fh| ckhe
Kl emm absor ption hei ght f¢r i cal | sal
wt. % gl ycerol perngatjrom {1 SUTrTRCE g
of surface area of| pgres hay dagnedief of
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uct of Mtsui Petrochem ca

|t adhesi ve nonwoven fabric
from pol yet hyl ene/

I sso Corporation) containing
ng an al kyl :
hereto as shown in Fig. 5to
in the wall part 23 of 0.1

Hs product will be referred to

rface sheet (nonwoven fabric)
: LAURI ER,- Kao Cor porati on)

ss under a load of 2.5 g/n2,
ne after 1 mn and 10 mn, 85
rea of the pores, proportion
0.01 to 1 pm and
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proportion of surface area of pores having a dianeter - 30 - of 10 to 20°
pm of each of the absorbent sheets (A) to (G were determned to obtain the
results given in the followng Table 1. - 31 - The description wll
now be made on each of the determ nation itens given in Table 1. Thickness
under load of 2.5 g/[err]: The absorbent sheet was cut into pieces of 58 x
50 cm a load of 2.5 g/cn2 was applied to the. pieces (loaded area: 10 :
[err]) (a disc having a radius of 17.8 mm) and the thickness of the _
absorbent sheet was deterimned with a thickness nmeter. :The average of ten
repeated tests s .taken as the . thickness-under ‘a load of .2.5 g/[err].

Kl enm absor pt i REhEPFHE 1RIEER I’léfﬁ'dnfﬁ’ %Eh-:m > FhHPREsHBRC was out

[into piecgg 0a¥id+ion items given in Table 1.

@  Thickness uﬁder ioéd ofuz.S_g[qﬁ?f
The absorbent sheet was cutainté'piecéslof Sb'x
S0 cm, a load of 2.5 g)cﬁﬁ was.ébplieﬁ-fo'tﬁe éieqes
(loaded area: 10 cn?) (a disc having a radius of 17.8
mm) and the thickness of the abéérbént sheet was
determined with a fhicknesé meter.j_Theféﬁeragewdf ten
repeated tests was taken as thethickﬁeés.undei-a_ldad
of 2.5 g/cm’. | |
) Klemm absorption height éfter;;:apd310 min§'
__The.ébsoxbent sheet Was out into-piéées:having a

size of 250 mm x 20 mm. The test.biece_éo thus-
obtained was hung tight with a suéporf Si, bofh of the
upper and lower ends . of the piece being.fixed as'shown
in Fig. 6. PhysiologiCai-saline 33.wésifedlas'the
measurement liquid into a rectangula;'véésel 32 having =£;
a size of 300 x 100 x 50 (depth) mm to a .depth of 40
mm. The test piece 30 was'immersed_in-théiphysi§+
logical saline 33. The height of the meagu:ement
1iquid absorbed in the test piece 30 from the level of
the liquid surface was measured affé:.i_min and after
10 min. Thé.test was.repeated by usingfld'tESt piecesV
and fhe averége of the results was takeﬁ:as*fhe

absorption height_hxof the physiological sa1ine.§3
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size of 250 mm x 20 nm The test piece 30 thus obtained was hung tight
with a support 31, both of the upper and | ower ends of the piece being
fixed as shown in Fig. 6. Physiological saline 33 was fed as the
measurenent liquid into a rectangul ar vessel 32 having a size of 300 x 100
X 50 (depth) mmto a depth of 40 mm The test piece 30 was inmrersed in the
physio- |ogical saline 33. The height of the neasurenent |iquid absorbed
in the test piece 30 fromthe level of the liquid surface was neasur ed
after 1 mn and after 10 min. The.test was repeated by using 10 test

pi eces and the avera%g of the results was taken as the absorption height h

of the physiol 8fit@H kAimary theypbsorpgierrhaighf Bndafkerabofdfi-on
height [err] after 10 mn. [er_r(%re Determ nation of liquid Perneation time:
The |iquid perati PHETHERRE Pt nhiat i PAERFR 55P3r 588 shown in Fig.
S0 The test pi eded i mErtiRertiie wraseeronestal ZREPutRhaui no
e ool TR SPHLAD F1 0, [ The Lest p ece 40 vas 11 e
woul d not ooze The absorbent sheet was cut into test pieces 40
having a size of 50 mm x 50 mm. The test piece 40 was
fixed between two glass tubes 41 and 41 having an
A inner diameter of 35 mm as shown in Fig. 7. The test
piece 40 was fixed through a silicone rubber 42 with a
clip on both sides so that the liquid would not ooze'
out from the side. 10 g of an 85% aqueous glycerol
solution.43 prepared as will be described below was
taken as the test liquid in a 10-ml beaker 44 and then
gently poured in the tube.  After the completion of
the pouring, the time taken for the appearance of at
least 50%, based on the open area of the glass tube
41, of the surfaée of the test piece was determined as
the liquid permeation time. |
The test liquid (85% aqueous glycerol sdlutibn)
was prepared as follows: 85 g of glycerol (a product
of Wako Pure Chemical Industries, Ltd.) was mixed with
15 g of ion-exchanged water and the resultant mixture
was colored blue with 0.01 g of Food Blue'Dye'No. 1 (a
product of'Tbkyo-Kasei'Kogy0'K.K.).

@ Determination of total pore'surface'area,'“
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out fromthe side. 10 g of an 85% aqueous gl ycerol solution 43-prepared as

" will be described below was taken as the test liquid in a 10-m beaker 44

and then gently poured in the tube. After the conpletion of the pouring,
the time taken for the appearance of at |east 50% based on the open area
of the glass tube 41, of the surface of the test piece was determ ned as,
the liquid perneation tine. The test |iquid (85% aqueous gl ycerol sol us#on)
was prepared as follows: 85 g of glycerol (a product of Wako Pure Chenica
Industries, Ltd.) was nmixed with 15 g of ion-exchanged water and the
resultant mxture was colored blue with 0.01 g of Food Blue Dye No. 1 (a
product oPrTpRytiknseif Eugfack Krpa jodr Hores Derwing raatsmacef t ot al por e
surface area, - 34 - proportion of surface area of pores having a space
di amet er Bfapetertef10pMl &Rd LpHBpoRiido PLILCIRIQR O §ACPor es havi ng a
space dianmeter of 10 to 200 pm The absorbent sheet was cut into pieces

havi ng a &F%8 8f. EBrﬁﬁlkafénﬂnP SPRFSe Hiameder R Whise Whe set in a

| Il of t dyct of Shi nmadzu Sei sakush
[T0)) “so that PRECECBPEPsERRReRt: e Coffe T ERRSHL PGS (he porc

size of 10 mm x 20 mm. - Three pieéces" thus obtained
were set in afsémpie cell of a mercﬁry_porosiméter‘(a
product of Shimadzu Seisakusho Ltdl)'sb'fhat these -
pieces. did not lie one upon another, and-the_pore
distribution ranging'from a pore diameter of 0.003 to
200 pum was determined. The pore distribution curves
(differential and integral curves) of the absorbent’
sheets (A).t¢'(G)_are given in Figs. 11 thrédgh 17,
From Figs. 11 to 17, the total surface area of the
pores having surface diameters of 0.003 to 200 um, the
proportion of surface aréa of pores having a surface
diameter.of 0.003 to 1 pm, and the proportion of
surface area of bores ﬁaving a surfade diametérléf 10 QJ
to 200 um to the total surface area'of'the“poreSIWere:
determined. |
' Example 1

The.absorbing/hblding polymer sheet (A)”waé'uSéd:
as the absorbing/holding=polymer SheetFZE'having-é o
length of 195 mm-and a width of 75 mm as shown in Fig.
1. Each of_fhé following componenfs¢was*di§persed in i

water: 70 parts by weight of a mercerized pulp (tfadé"
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di.stribution ranging froma pore dianeter of -0.003 to 200 pm was

determ ned. The pore distribution curves (differential and integral curves)
of the absorbent sheets (A to (G are given in Figs. 11 through 17. From
Figs. 11 to 17, the total surface area of the pores having surface
diameters of 0.003 to 200 pm the proportion of surface area of pores

havi Ag,a surface diameter of 0.003 to 1 pm and the proportion of surface
area of pores having a surface: dianmeter of 10 to 200 pmto the total
surface area of the pores were determ ned. Exanple 1 The absorbi ng/ hol di ng

B Enathof - 1oRe R AR ER g T RN N N Vi B %G "The
mor cer zed pul p (e rAghas 4ESBCOERnll AR R Y T AR | e )
having a secti opghn@h€8s0bs!t BRefl 5RBEi8h 3£8 thel Siblerapd @.8oURNRESY Of the
section of the fiber of 0.80 and 20 parts by weight of a rayon (trade nane:
CORONA SB Rayonpabgs BP ow&eyRE) ofadi Reyans €&iradednamesa coRode s ber of 5.9
x [err] and a roundness of the section

Rayon, Daiwabo Rayon) having a sectional area of the

fiber of 5.9 x 10°® cm? and a roundness of the section

of the fiber of 0.68 as the bulky hydrophilic fibers;

\V/ 5 parts by weight of a polyvinyl alcohol (trade name:
Fibribond, Sansho Co., Lfd;) as the hot-melt adhesive
fibers; and 10 parts by weight of a craft pulp NBKP
(trade name: SKEENA PRIME Skeena Cellulose CO.) as
another component. A sheet was formed from the . -
resultant dispersions and dried. The bulky permeable
‘absorbent sheet (2C) having a basis weight of 30 g/m?
was cut into pieces having a length of 195 mm and a
width of 170 mm, and an absorbent element was formed."

The bulky pefmeéble absorbent sheet had a thickness of
0.39 mm under a load of 2.5 g/cm?, an absorption height
for physiological saline of 35 mm after 1 min and 50
mm after 10 min and a time taken for the permeation of
10 g of an 85% aqueous glycerol solution of 25 see.
The obtained absorbent element 2 was incompletely
wound up in a waterproof polylaminated,papér 3
(length: 225 mm, width: 95 mm), and then wrapped. in

the surface sheet (A) as the surface sheet 1 having a-
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of the fiber of 0.68 as the bul ky hydrophilic fibers; 5 parts by weight of
a pol yvinyl alcohol (trade nane: Fibribond, Sansho Cb Ltd.) as the
hot - nel t adhesive fibers; and 10 parts by melght of a craft pul p NBKP .
(trade nane: SKEENA PRI ME Skeena Cel lul ose CO. ) as another component. A
sheet was formed fromthe resultant dispersions and dried. The bulky .-
perneabl e absorbent sheet (2C) having a basis weight of 30 g/[err] mas~dht
into pieces having a length of 195 mmand a width of 170 nm and an

absor bent el enment was forned. The bul ky perneabl e absor bent sheet had a

thi ckness 1B TBANUG hd G, ek G UFSTRY, ARAPSORLLAR hei ght for

physi ol ogi cal” sal I ne " of ter 1 mn and a.tine

taken for ddie RErB AT @fsé&& RdpIB8DY0 REW #Sagéi&ﬁ&%{xré‘)' ution of 25
see. The obtai ned absorbent elenent 2 was inconpletely wound up in a

wat er pr oofshiry | 1aiFiag.ed papei Bid] engtd: indbcatds wi €iRing5 M), and then
wrapped inthe surface sheet (A) as the surface sheet-1 having a - 36 - .

| engt h of adMesivearthda SMitidicdtds 2a nreleasd papexing tape 4 .to forma
sanitary napkin havinga structure shown in Fig. 1. In Fig. 1, 6 indicates
a fixing &keewlee 2and 5 indicates a rel ease paper. . - . - ..

‘An absorbent element was_prepareﬁ'in the same’
manner as that of Example 1 ex¢ept_thaf~the.absorbin§/
holding polymer_sheét-(ﬂ) was réplaced,by_the’ | | g’
absogbing/holding polymef sheet (B). A sanitary .
napkin_having a'structure shown_in,Fig..l.was prepared
from the absorbent elgment.
Examplé 3 |

Anlabsorbgnt elemgnt was-prepéredﬁin the same: .
manner_as.that_of Example 1 except_ﬁhatzthe absérbing/
ho;ding_pqumer sheet (a) was_repléced.by the
absorbipg/ho;ding'pqumer sheet (C). A sanitary
napkin having a-structure shown  in Fig,'lmwas prepared R
from the absorbent:elément._
Example 4

An absorbent eleﬁent was prepared in the same -
manner as that of'Example 1 except that the surface -
sheet (A) was replaced by the surface sheet (B). A
sanita:y.napgin baving;a¢structu:e-shoWn_in Fig. 1 was.
prepared from the absqrbent_element.,... o

‘Example 5
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Exanpl e 2 An absorbent el ement was prepared in the sane manner as that of
Exanpl e 1 except that the absorbing/ holding polyner sheet (A was repl aced
by the absorbi ng/ hol di ng pol yner sheet (B). A sanitary napkin having a
structure shown in Fig. 1 was prepared fromthe absorbent el enent. Exanple
3 An absorbent el enent was prepared in the same manner as that of Exanple 1
excefit ;t hat the absorbing/ hol ding polyner. sheet (A) was replaced by the
absor’bi ng/ hol di ng pol yner sheet (C). A sanitary napkin having a structure
shown in Fig. 1 was prepared fromthe absorbent el enment. Exanple 4 An

absor bent el enent manner_ as . of Example 1

except that the su%ﬁcgggﬁgégdnfk%fﬁg%n'Zgﬁgggdlwq%eeégg% acsThe e(B). A
o et eyt ot HUHE, oS RO ) R g gpT e
by using the albéP&i’ﬁQ%BQ&EléBQsB@EE”QE $898hg( A 1Bhdte FHOIYPI/ and

a width of 70 mm, placing two absorbent-sheéts 2D

having a basis weight of 25 g/m’ and cut to a size of

195 mm x 75 mﬁ on the sheet (A) and wrapping these -

sheets in an absorbent paper (195 mm x 170 mm)

\ comprising 100% pulp and having a basié weight of 18
g/m* in a body, as shown in Fig. 2, the absorbent
sheets 2D being prepared by forming a sheet from a
mixture of 75 parts of SA Rayon (Daiwabo‘Rayon)'having
a thicknesé of 1.7 denier and a length of 5 mm, 25
parts of pulp and 10 parts of PVA (Gosenol P-250).

‘A sanitary napkin having a structure shown in
Fig. 2 was prepared from the absorbent element 2,
paper 3 laminated with polyethylehe, surface sheet A
used as the surface material 1 and fixing tape 4. In
Fig. 2, 6 indicates a fixing édhesive and 5 indicates
a release paper.

Example 6

A sanitary napkin. having a structure shown in
Fig. 2 was prepared in the same manner as that of
Example 5 except that the absorbing/holding polymer

sheet (A) was replaced by the absorbing/holding

polymer sheet (B).
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hol di ng pol yner sheet 2E having a length of 1195 mmand a width of 70 mm

pl aci ng two absorbent sheets 2D having a basis weight of 25 g/[err] -and cut
to a size of 195 nmx 75 mmon the sheet (A) and w apping these sheets in
an absorbent paper (195 mm x 170 mm) conprising 100% pul p and having a
basis weight of 18 g/[err] in a body, as shown in Fig. 2, the absorbent~
sheets 2D being prepared by formng a sheet froma nlxture of 75 partswﬁ
SA Rayon (Dai wabo Rayon) having a thickness of 1.7 denier and a length of 5
mm 25 parts of pulp and 10 parts of PVA (Gosenol P-250). A sanitary napkin
having a structure shown in Fig. 2 was prepared fromthe absorbent el enment
2, paper XompanatidevExampbéykthyl ene, surface sheet A used as the surface
material 1 and fixing tape 4. In Fig. 2, 6 indicates d fixing adhesive and
5 indicates a: r%l%%Bbtﬁﬁbe¥apkkanb@%lBQA?sﬁﬁFPﬁFyrﬁaERPth&9|ng a structure
shown in Fig. 2 was prepared_in the sane nanner as thgt of Exanple 5 except

that the a%’s%rb}n‘g?ﬁo? PRESD| {Rekhensane (RePRES REpFAREICSy t he
absorblnglgol ﬂg P X eptspgeé éﬁﬁ absogblng/holdlng polymer

sheet (A) was replaced by the absorblng/holdlng

polymer sheet (D).
Comparative Example 2

A sanitary napkin héVingla st;uCtu#e'Shbwh in
Fig. 1 was prepared in the same manher as that of
Example 1 except that the abédrbih@/hélding'polYmer'
sheet (A) was replaced by the.abébrbihg/hbiding
polymer sheet (E). | '
Comparative Example 3 -

A . sanitary napkin having a StrﬁCturé shown in
Fig. 1 was prepared in the same manhér'aé that of
Example 1 except that the-absorbiﬁg/hdiding“pblYmer'T
sheet (A) was replaced by the abSbrbing/hdldihg' o o,
polymer sheet (F). ' - ' -
Comparative Example 4

A sanitary napkin having a structure shown in
Fig. 1 was prepared in the same manner as that of
Example 1 except that the-absorbing/héi&iﬁg7pol§mer'
sheet (A) was replaced by the absofbing]holding "
polymer sheet (G).: '

Comparative Example 5
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Conparative Exanple 1 A sanitary napkin having a structure shown in Fig. 1
was prepared in the same manner as that of Exanple 1 except that the
absor bi ng/ hol di ng pol ymer sheet (A) was replaced by the absorbing/hol di ng
pol ymer sheet (D). Conparative Exanple 2 A sanitary napkin having a
structure shown in Fig. 1 was prepared in the same manner as that of

Exanpl ¢ 1 except that the absorbing/ hol di ng pol yner sheet (A) was repl aced
by thé absor bi ng/ hol di ng pol yner sheet (E). Conparative Exanple 3 A

sani tary napkin having a structure shown in Fig. 1 was prepared in the sane
manner as that of Exanple 1 except that the absorbing/holding polyner sheet
(A) was repl aced by F@ndfsanbinapiial diawins|a mgrugiante (showrcolar at i ve
Exanpl e 4 A sanitary napkin having a structure shown in Fig. 1 was prepared
in the same mafindr 3s“@FaPréPaEesthpine the &R MahRer RS ¥ g/ hol di ng

pol yrer sheel CALnids 1°RhASet BN SHRLN AOh NG B9 B gheet (G-
sheet (A) was replaced by the absorbing/holding
polymer sheet (E).
Comparative Example 6
A sanitary napkin having'a'structure shown in
\ Fig. 2 was prepared in the same manner as thét of
Example 5 except that thé absorbing/holding polymer
sheet (A) was replaced by the absorbing/holding
polymer sheet (F). |
Comparative Example 7

A sanitary napkin'having a structure shown in
Fig. 2 was prepéred in the same manner as that of
Example 5 except that the abéorbing/holding polymér
sheet (A) was replaced by the absorbing/holding '
polymer sheet (G).

To evaluate the absorbing function of each of the
absorbent articles 1 to 6 prepared in Exampleé 1 to 6;
respectively, and comparative absorbent articles 1 to

. 7 prepared in Comparative_Ekamples 1 to-7;
respectively, the absorption time, liquid spreadihg
area, dynamic liquid return'and.;eakage-of'each napkin
were determined to obtain the results given in the

following Table 2.
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e rerm i e N

A sanltary napki n having a structure shown in Fig. 1 was prepared in the
sane manner as that of Exanple 4 except that the absorbing/hol di ng pol yner
sheet (A) was replaced by the absorbing/hol ding pol yner sheet (E).
Conparative Exanple 6 A sanitary napkin haV| ng a structure shown in Fig. 2

was prepared ih thd safge fanher| as| t Hat | 5 ﬁxc pt |[that the
absor bi ng/ hol d] n Folly 5| s8get, vias | t bger bi ng/ hol dHFg
. Y - Ao N~ ;
pol ymer sheet argtrye rrfﬂe [ _ 1 A4pKifn~havi ng -a
structure sho niFigl 2{wap preparad iin _thel Jmanneq a$ that of .
Exanpl e 5 exce t‘”tgat helabgor pi ng/ fol di D - sheef () was repl aced
by the absor bi %H Xo ) 9oPoLy ner .-rh%ft G)o "--'l;)I'Jo-‘?V3| uaf] emt he{absor bi ng
function of ea tun 2bs3f beht™ lartli & e€ 1°[o0'p pr'e\parckd n Exanpl es 1’ to
6, respectivel. ,O;S%rd conparajive gbsdrbégnt farficl eg 1ftof7 prepared in.
Conpar ati ve Expnpl ¢s 1jto}7, reﬁpe'ctl"v_efb,_jt;ha" -s_crptlo,m t]me,; |IC]UId .
spreadi ng are %ymanm : éaéj d_¥ etjur al do. ‘eakage df _'ﬁFag napkin were -
determ ned to pbtai ncrs e’fe ch?_scb'_i_ﬁn ij_-n_1;__h%_.-- e quvvf"r g l_'a‘_B e.2. - 40 -
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(1) Absorption time and liquid spreading area (cnR): As shown in Fig. 8,
each of the sanitary napkins 80 prepared in the Exanples and Conparative
Exanpl es was horizontally placed and then an acrylic plate 82 having an
inlet 81 having a dianmeter of 10 nmwas pl aced thereon. Wights 83 were
further placed thereon so that a load of 5 g/[err] would be applied to the
sani fary napkin 80 to be tested. 6 g of defibrinated equine blood (a
produtt of N ppon Bio-Test Laboratories Inc. ) was poured through the
inlet and the tinme (see) takén for the conplete absorption of the bl ood was
determ ned. The average of 10 sanples was taken as the absorption tinme
(sec). After thk)|iXeserpetonetimeoaptieldipidbspreedinghareaniicas ) vere | eft
to stand for 20 sec. Then the sanitary napkins were destructed to determnne
the bl ood spreadi ngPRrePYRrip Fig: h8, aB3shbPhgthel §ARd tasYy RePKMERt . The

average of 10 SRTRLes YR LakEl apLhe: LAY Rpesding o g2 (R), Dynan
was horizontally placed and then an acrylic plate 82
having an inlet 81 having a diameter of 10 mm was
placed thereon. Weights 83 were further piadéd
thereon so that a load of 5 g/cm? would be applied'to
— the sanitary napkin 80 to be tested. 6.g of
defibrinated equine blood (a product of Nippon
Bio~-Test Laboratories Inc. ) was poured through the
inlet and the time (see) taken for the complete |
absorption of the blood was determined. The averagé
of 10 samples was taken as the absorption time (séc).
After the liguid had been completely absorbed,
the samples were left to stand for 20 sec. Then the
sanitary napkins were destructed to determine the
blood spreading érea (cm?) in the absorbing/hblding
polymer sheet. The average of 10 samplés was'takén as
the liquid spreading afea;"
(2) Dynamic liquid return
As shown in Fig. 8, each of the test.sanitéry
napkins 80 prepared in the Examples and Comparative
Examples was horizontally placed and then én acrylic
plate 82 having an inlet 81 having a diameter of lO.mm

was placed thereon. Weights 83 were further placed
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napkins 80 prepared in the Exanples and Conparative Exanpl es was

hori zontal |y placed and then an acrylic plate 82 having an inlet 81 having
a dianeter of 10 mm was placed thereon. Wights 83 were further placed - 42.
- thereon so that a load of 5 g/[err] would be applied to the sanitary
napkin 80 to be tested. 10 g of defibrinated equine blood (a product  -Ofs
Ni ppon Bi o- Test Laboratories Inc. ) was poured through the inlet 8lx#
After leaving to stand for 20 m n, 10 absorbent sheets cut to a size of 75
x 195 nm and- having a basis weight of 30 g/[err] were placed on the upper
surface ( be brought into conta%% t,he skin of the user) of the

L _
sanitary I Iﬁer?“st‘f.o_t%‘?é? &riqcd © é\pl)mlg)%"ho‘”_’?‘éﬁ'r@nsﬁeﬁ &% @ 10 absor bent

er she was . lied ta a vabl.e f.enal e, | oi,n, nndel 90 as shown.in Fi
gap A pai (ra‘o --Sﬁ?&ra:togyv\é‘sa e od;g)-ttr?e br?oa:@rgat " "tt‘}reb #dEt was run at a._sp_e_eg"
of 100 ! 8% sRel dlla o Y Dhdo (b BlbauHheIBAl hiifppddie sani tary- napkin
I% the sorbent pape? ak :

80 and 10 sheets o were taken out the nodel and the

vel gt of piRRRall BEbRdAth, AU ol 000 ARA hthridh té}&&kgﬁf@@@t paper

sheets was detern ne the amdunt (g) of'theareturnedaliqui . The
average ofinl@t 81. After leaving to stand for 20 min, 10 -

absorbent sheets cut to a size of 75;x 195 mm,and~'-
having a basis weight_of 30 g/nﬁgwexe'placed on the
upper surface_(to,be brought into contact'with the
skin of the user) of'thé'sanitary hapkin,aoQ The
sanitary naékia 80 laminated.with thealo-aESOrbent
paper - sheets was applied.to_a_movable.female-loin--
model 96 as shown in Fig. 9. A pair of shoftspwas put
on the model and the model ﬁas.run;at a speed of 100 -
steps per min (50 m/min) for 1 min. |
fThereafteff the sanitary napkin 80 and.lo-sheeta L
of the absorbent paper were taken out. the model and -

' the weight of the defib;inated aquine Blood-absorbed.'_. W,
in the absorbent paper sheets was détermined"as-the .
amount (g) af the returned liquid. The_aﬁerage’of 10
samples of the sanitary napkin 80 was faken as the
dynamié liquid return. . |
(3) Leakage test

Each of the.test_saﬁitary napkins 80 prepared in
the Examplesland Comparative Examples was applied to a

movable female loin model 90 as shown ianig; iO, A
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sanpl es of the sanitary napkin 80 was taken as the dynamc liquid return.
(3) . Leakage test Each of the test, sanitary napkins 80 prepared in the
Exanpl es and Conparative Exanples was applied to a novable female | oin
nodel 90 as shown in Fig. 10. A - 43 - pair of shorts was put on the
nodel and the nodel was run at a speed of 100 steps per min (50 mMmn) for
10 fim. Then 3 g of defibrinated equine blood was injected into the napkin
throjh a tube 91 while running the nodel and the nodel was run at the sane
speed for additional 10 min. The injection of 3 g of defibrinated equine

bl ood fol lowed by running for 10 min were repeated. The.nunber of cases of
| eakage in terRRHF ?fesherpsedafaButodnt e PREMENPRE the BPIedpwRsn tine
and liquid spreading area in the results shown in Table 2, it is nated that

the sanitary rafki® ?ﬁs?%%gp?gség9 ?ﬁ%@ﬁt?%ﬁ'%&ﬂi5§9éﬂ/@§8élF@ﬁtlpesults,
7310 85 cnp. M { HEPTOR T gE BOEROBIAT et CRUBERP| BhOPnE gnd | quia
spreading ared; coul &L 9Ol P SAL! REHREn HntlEeR AP LhbaBe PY,hlgCOMPAr ati ve
running the model and the model was run at the same |
speed for additional 10 min. The injection of 3 g}of
defibrinated equine blood followed by running for 10
(N min were repeated. The number of cases of leakage in'
tens of the samples was éounted.
Examining the absorption time and liquid
spreading area in the results shown in Table 2,'it is
noted that the sanitary napkins of thé'present' |
invention exhibited excellent results, i.é., the'
absorption time of 13 to 22 sec and the liquid
spreading area of 73 to 85 cm?’.  On the contrary, both
of the absorption time and liquid spreading area dould
not be satisfied at the same time by the comparative
sanitary napkins. - Namely, though some of the
comparative ones exhibited relatively excellent
absorption times of 15, 17 and 18 sec, the liquid
spreading areas in them were as small as 28, 27 and 35
cm?, respectively.
It is apparent that the dynamic liquid return was
as small as 0.1 to 0.3 g in ‘the samples of ‘the present

invention, while that was as large as 0.7 to 1.2 g in
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sanitary napkins. Nanmely, though sone of the conparative ones exhibited
relatively excellent absorption tinmes of 15, 17 and 18 sec, the liquid
spreading areas in themwere as small as 28, 27 and 35 [err], respectively.
It is apparent that the dynamc liquid return was as small as 0.1 to 0.3 g
in the sanples of the present invention, while that was as large as 0. 7<{0
1.2 gin - 44 - t he conparative ones. Wien the anount of the |iquid whs
6 g or 9 g, the nunber of tinmes of | eakage was as snall as 0 to 3 in the -
sanpl es of the present invention, while that was as large as 4 to 10 in the
conparative ones. Thus, it i.s apparent that the absorbent article of . the

present i ntRatcORPREati¥e| PRAS-in all of the absorption velocity, diffusing:
“properties and return of bl ood (holdin '

| .of bl ood), the nunber of tines of
| eakage of‘the-%B%BrB%ﬁtaﬁPFPEl'fi§h9eg§q§ | Fagnd Bt °Fad Sxcd%ent

bsor pt i f _singe.it comprises_a_conhinati t.he hi ghl
Absor bent BAMYRErSAnECERS GhobPBERBSCHES: SRFTRG InRgn CRFT Gy pr oper i es

and hi gh pgraealhbily- okt ehb! brB8HRIEHh3LARI NNl R eY ithate Wlls the
as_large.as_4'to_;0'in_the comparafive ones. _.- '
Thus,:itjis~épparent_that thetabSOrbént_articiE'
of the present invention is exdeliénﬁ in“élI'6f_the'”'
absorption velocity, diffusing properties and téturn"
of blood (hoiding of bloéa),”the.numbér'qf times_of
leakage of_ﬁhe'ébsorbent articla=ié-ﬁéry-small.and_it
has excellent absorption pe:formance; sincé it
comprises a combination of the highiy absorbent
polymer and the absorbent-sheet-haVihg high diffﬁsing'
properties and high.perméability.-- -
It will be understood that in virtue of the .

structure of the'absorbent-element composed of the

specified bulky absorbent sheet having very high ' Q;J

permeability, an extremely thin, highly absorbent
article_substantia}ly'free from iéakage whidh'cén be
comfortably used by the user can be prévided,‘.

The present invention is not limifed bj-the-above
Examples and is variable without departing from the-
gist of the invention.

For example, as shown in Fig. 3, the ébsorbent

article of the present invention may comp:isé another
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structure of the absorbent el enment conposed of the specified bul ky
absorbent sheet having very high perneability, an extrenmely thin, highly
absorbent article substantially free froml| eakage which can be confortably
used by the user can be provided. The present invention is not limted by
t he above Exanples and is variable wthout departing fromthe gist of the
i nveftion. For exanple, as shown in Fig. 3, the absorbent article of the
presert invention may conprise another - 45 - el'enent 2F in addition to
the absorbent sheet having high diffusing properties and high perneability
and the highly absorbent polyner. The highly absorbent polyner is not .only
i nt er posed bet RéERSNke 2FndnaBssisdan siredihe trRseIPenyehRet IRAVPY
properties and hl%h perneability but also wapped in onh¥ one absorbent
sheet having hPgH dFﬁﬁﬁgﬁﬁ@gpHﬁ&EQﬁ§%$§ﬂﬂPquQﬁ%ﬁnﬁ?ﬁ%ﬁﬁ i}ty .andg . *

*
c L M'S the highly absorbent polymer.

The highly absorbent polymer is not only
interposed between the two absorbent sheets havihg
high diffusing properties and high pefmeability but
also wrapped in only one absbrbent sheet having high

— diffusing properties and high permeability.
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CLAI M5 1. A substantlally | ongi tudinally extended absorbent article whi ch
conprises a liquid-perneable surface materia absor bent
el ement and a |iquid-inpermeabl e | eakproof mat ai d absorbent
el ement at |east partially conprises an absor ?@ﬂﬂ%ﬁﬂ%ﬁ hi gh

di ffusing properties and high perneability an nt pol y#er,
sai d absorbent sheet having high diffusing proper- ties and hlgh N
‘perneability being nmade of a wet nonwoven fabric produced by fornming a
sheet froma m xture of at |east; ngh 20 to 80 parts by weight of bulky
hydrophilic fibers, (b) 80 to 26 par?s by wei ght of fine hydrophilic
fibers, and (c) 0 to 30 parts by weight of hot-nelt adhesive fibers, and
sai d absorbent sheet having a thickness of 0.3 to 2.0 mm.under a |oad of
2.5 g/[err]. 2. An absorbent article according to Claim1, wherein the
hi ghl'y absor bent spelstaitisl intwmasdinAly extditiewedbsbhBengbsor bent

sheets havi ng high diffusing
article which comprlses a llqu1d—permeable

surface materlal a lquld—hOldlng absorbent elemeht
and a lquld lmpermeable leakproof materlal wherein
.sald absorbent element at least partially comprlses an.
absorbent sheet havxng high dlffu31ng propertles and

high permeablllty and a hlghly absorbent polymer,
said absorbent sheet having high diffusing proper-

ties and high permeability beihg made of a wet nonwoven
fabric produced by forming a sheet from a mixture of at

least:
(a) 20 to 80 parts by weight of bulky hydrophilic

fibers,

(b) 80 to 20 parts by weight of fine hydrophilic .
fibers, and

(c) O to 30 parts by weight of hqt-meit adhesive
fibers, :

and said absorbent sheet having a thickness.of 0.3 to

2.0 mm under a load of 2.5 g/cm’.

2. -An absorbent article according to Claim 1,

wherein the highly absorbent polymer is interposed
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properties and high perneability. 3. .An'absorbent article according to
Caim1l or 2, wherein the distribution of the space dianeter in the
absorbent sheet, determned by nmeans of a nercury. porosimweter: ranges from

0.003 to 200 [err], the total surface area]ﬂflu' i | east 1.0
[err]/g, the surface area of the pores havi M Emamﬁmmm:” in the range
of Q.003 to 1 [err] is 50 to 80% based on the* tdtal sartace area of the
pores>and the surface area of the pores having a space dianeter in the
range of 10 to 200 [err] is 18 to 35% based on the total surface area of
the pores. 4. An absorbent article according to Clains 1 to 3, wherein

t he absorbent sheet having high diffusing properties and high perneability
has a Kl emm absor ption height for physiol ogical saljne of at |east 50 mm
after 1 mn andettwésmsttho0 apsarbent 10sheets - Baving mhigh gH fHfiyssmeent

article aCCOfCigEbﬁékélé@”§n& hLogH, pdbRESHN1L PP, absorbent sheet "having high
di ffusing properti'es and high perneability is one wherein the tinme taken

for passing 10 g of an 85 wt. % aqueous gl ycerol solution therethrough is
100 sec or below (as determ ned by a given determ nati on nethod).

3. An absorbent -article according'to Claim 1 or 2,
wherein the distribution of the space diameter in the
absorbent sheet, determined by means of a hefcury
‘porosimeter, ranges from 0.003 to 200 pum, the total

o/ S _ _
surface area of the pores is at least 1.0 cmz/g,

the surface area of the pores having a space diameter

- in the range of 0.003 to llpm.is 50 to 8£% based on
fhe total surface area of the pores and *the surface
area of the pores having a space diameter in the range
of 10 to 200 um is 18 to 35% based on the total

surface area of the pores.

— 4. An absorbent article according to Claims 1 to 3,
wherein the absorbent sheet having high diffusing
properties and high permeability has a Klemm
absorption height for physiological saline of at least

50 mm after 1 min and at least 100 mm after 10 min.
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6. An absorbent article according to Clains 1 to 5 wherein the bulky -
hydrophilic fiber has a sectional area of at least 3.0 x [err] and a
roundness of the section of at least 0.5. 7. - An absorbent article
according to Claims 1 to 5, V\hem!mmnlmmrmunmgr ophilic fiber has a
sectional area of at least.5.0 xiksrifkii nlBabsor bent article according

to daims 1 to 7, wherein the fine Hydlopflilfc ¥iber has a sectional anga
of 2.0 x [err] or below and a roundness of the - 49 - * C L M- S
* section of below 0.5. 9. An absorbent article according to Clains 1 to

8 i sing th t. el d of | ghl bl e bul k
Choot Tas Bhe 1 O FRRSERS A LEL B ke Shoneh B EBcArbont  shoet
havi hi di f.fusi ti d._hi gh. i ki id highl
absor bent "RsTg iR AR et o ines A RERER e fRes o gl

bl ' ' | - ) X 0s At . L b @) B3.t0 98 ts b
el gt of PBAPEY T ol 1 BERS LIRS ol B Blewaignt o

hot-nelt adReSitt&ken for passing 10 g of an 85 wt.$ aqueous

glycerol solution therethrough is 100 sec or below (as

determined by a given determination method),7  o

6. An absorbent article according to Claims 1 to 5,

wherein the bulky hydrophilic fiber has a éeétional

area of at least 3.0 x 10 cm’ and a roundness of the

“section of at least 0.5.

7. An absorbent article according to Claims 1 to 5, W

wherein thefbulky.hydrophilic fiber has a sectional

area of at least 5.0 x 10°° cm®.

8. An absorbent article according to'C-laims 1 to 7,
wherein the fine hydrophilic fiber has a sectional

area of 2.0 x 10°° cm?® or below and a roundness of the
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fibers, and form ng a sheet fromthe ntxture aid sheet having a thickness
of 0.3 to 2.0 nmunder a |oad of 2.5"'g/[err]'} a Kl emm absor pti on hei ght for
physi ol ogi cal saline after 1 mn of 20 to 80 nnt a Klenntabsorptlon hei ght
after 10 mn of 30 to 100 mMm and a ti me taken—+for—passing 10 g of an 85

Wt . % aqueous gl ycerol solution of 10 to 50 An absor bent
artiete conprising a liquid retentive absoﬂi‘i w !!Ht‘l!gcent to at

| east™0ne surface of which s a liquid per eet and adj acent
to the opposed surface of which is a liquid |nperneable 5 sheet, the
absorbent el enent conprising at |east one absorbent sheet in contact W th
an absorbent pebpBbn e HeAlow td165 absor bent sheet having a thi ckness of
0.3 to 2.0 mMmunder a load of 2.5 g/[err] and conprising a nonwoven fabric
made by a wet process froma mxture 10 including 20 to 80 parts by

wei ght of relatively bul ky hydrophili-c fibres, 80 to 20 parts by

wei ght of relatively fine hydrophilic fibres and 0 to 30 parts by wei ght
of hot melt adhesive flbres .

9. An absorbent afticle.accarding.to Claims 1 to 8
comprising the absorbent element composed of a higﬁly
permeable bulky sheet as the top laYer of said
absorbent element and said absorbent sheet having high
diffusing.properties.and.high permeability and said
highly absorbent polymer arranged below the bulky
sheet, wherein said highly permeable bulky sheet is
one made by mixing at least:
(a) 30 to 98 parts by weight of bulky hydrophilic
fibers with
(b) 2 to 30 parts by weight of hot-melt adhesive
fibers, |
&4/ and forming a sheet from the mixture, said éheet
having a thickness of 0.3 to 2.0 mm under a load of
2.5 g/cm?, a Klemm absorption height for physiological
saline after 1 min of 20 to 80 mm, a Klemm absorption
height after 10 min of 30 to 100 mm and a time taken
for passing 10 g of an 85 wt.% agqueous glycerol

solution of 10 to 50 sec.
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10. An absbrbent article comprising a liquid rétentive

absorbent element adjacent to at least one .surface of

which is a liquid permeable surface sheet and adjacent to
the opposed surface of which is a liquid impermeable
sheet, the absorbent element comprising. at least one
absorbent sheet in contact with an absdrb_é_nt . polymer
material, the absorbent sheet having a th-ilc-.:kn,e-s's of 0.3

" to 2.0 mm under a load of 2.5 ‘g/cm? and comprising a

nonwoven fabrlc made by a wet process from a m:.xture

1nclud1ng 20 to 80 parts by weight of relatlvely bulky - |

hydrophilic flbres, 80 to 20 parts by we:.ght of
relatively fine hydrophilic flbres and 0 to 30 parts by
weight of hot melt adhesive fibres.

St



