2254255 1 ABSORDENT ARTI CLES The present invention relates to absorbent
articles, such as ffp %?ry napki ns and di sposabl e di apers, and is concerned
Wi th inproving t he a d absorptivity and retentivity of such articles.
Vari ous absorbent articles have been proposed which:include an absorbent

el ement whose absorption characteristics are retained when the elenent is
conpressed. Japanese Patent Lai d-Open Spdcification No.123597/1977

di scl oses an absorbent el enment having the structure illustrated in Figure

5, which is a diagrammati c cross-secti | Thi s absorbent el enent
conprises two absorbent |ayers %%ﬁ‘?@?‘f#%%%ss of 1 to 4 nm prepared
by conpressing a fluffy pulp at a conpression ratio of 1/10 to 3/100, a )
| ayer of absqrﬁr%raégﬁﬁ: "RiVEnE FbA" REIH P! $BC RN FORET et drer s 11

and a fluffy ayer bei ng placed thereon to forma | amnate. g‘;
Japanese Pat &#ch A% %ht%\éci‘?PEh’f’Foﬁnﬁo disposable; AifransHsand it a

napkin, the @¥rndernem e:fmml fhpreviagdethand iyhiiah dssogptavitgt ethd
structure co r|S|_t $ haﬁtng a conpressed centre and an auxiliary
pad having a tﬁﬂ}é%s% STUGP | BOEFCLREN that of the main pad. It is
stated therein that only the centre of
Various absorbent articles have been proposed which
include an absorbent element whose absorption
characteristics are retained when the element is
compressed.

Japanese Patent Laid-Open Specification No.123597/1977
discloses an absorbent element having the structure
illustrated in Figure 5, which is a diagrammatic
cross-sectional view. This absorbent element comprises
two absorbent layers 11 having a thickness of 1 to 4 mm
prepared by compressing a fluffy pulp at a compression
ratio of 1/10 to 3/100, a layer of absorbent paper
being interposed between the absorbent layers 11 and a
fluffy fibrous layer 13 being placed thereon to form a
laminate. '

Japanese Patent Laid-Open.Specification No.152694/1977 - €_
discloses a sanitary napkin, the entire hem of which is
bonded and which has a laminated structure comprising a
main pad having a compressed centre and an auxiliary
pad having a compressed density lower than that of the
main pad. It is stated therein that only the centre of
the napkin is compressed in its longitudinal direction
so as to smoothly absorb the menstrual blood and to
maintain the surface dry for a long time.
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‘the napkin is.conpressed in its longitudinal direction so as to snoothly
absorb the nenstrual blood and to nmaintain the surface dry for a long tine.
2 However, in the forner specification wherein a fluffy fibrous layer is
formed on the pulp layer, the fluffy fibres nust be easily wettable by the
liquid and mai ntain openings for the passage of the liquid even when it is
wet in order that the quffy.fibrous;quer on the pulp layer rapidly
absorbs the liquid. .In the |atter specification, the condition and degree
of the conpression are not clearly described. It is presuned fromthe

dr aw g2 atf15686drt 0 st isPesbihest sprditicdPLoflctheidf £OPRUILBGI ON i
about TI/2, which is_insuffjcient fqQr the sn09$£pa£sor tign of nenstrual
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bl ood. |f Fibrous, daygk isatormedcom the ayRE ndhe £18EEYghl y
conpressed fibpedermasti Nbecagsgsily abevtablen byfithencyiquba panas in the

[ ot TR gk ko Telogh HELY. 988l bEBLbER de MR TR 008 0f 0

and, consequently, t nstrua | 00d 'S serrously
reduced andwh@Brnithdspiwetl ir ordesushathethe bfRULfly| fibrausclayerit h

bl ood theredy eR&i pa1gf LhgeentapharyPaborvdaasd Hlfguial n addition, the
absorbent elenent Ts - ,

In the latter specification, the condition and degree
of the compression are not clearly described. It is
presumed from the drawings attached to the
specification that the degree of compression is about
1/2, which is insufficient for the smooth absorption of
menstrual blood. If it is presumed that the central'
part of the napkin is highly compressed in order to
increase its absorption efficiency, the pores in the
fibrous material must be very small and capillary
passages must be formed and, consequently, the rate of -
transfer of menstrual blood is seriously reduced and
when the blood is viscous, the fibres will be blocked
with blood thereby making efficient absorption
impossible. In addition, the absorbent element is
\/ stiffened by the excessive compressidn thereby making

it uncomfortable for the user to wear the napkin.

The absorbent articles disclosed in the prior art. thus
have the problems that the absorption speed is. very low
and the absorbent element is relatively stiff due to
the excessive compression, though most of the liquid is
not returned.

It is thus an object of the present invention to
provide an absorbent article having a high rate of
liguid absorption which is not excessively stiff and



stiffened by the excessive conpression thereby nmaking it unconforfable for
the user to wear the napkin. The absorbent articles disclosed in the prior
art thus have the problens that the absorption speed is very |low and the
.absorbent elenent is relatively stiff due to the excessive conpression,

t hough nost of the liquid is not returned. It is thus an object of the
present invention to provide an absorben8 article having a high rate of

| i qui d absorption which is not excessively stiff and - 3 does not tend to-
return the liquid. According to the present .invention there is provided an
absor bent ardaes enebnbend 59 xetugm dtherkigeid.i nner 5 sheet, a -
| i qui d-1 nper neabl e outer sheet and an absorbent el enent |nterposed bet weén
them the absorbent el ement conprising, Jlayers - of, fibroys material,

whi ch pr ef eAEFF&ING HPfF&eerHr‘?ﬁﬁFb?e&ﬁ’& Jriexe isnpreviged,an hent
| ayer close dﬁséi‘l@eﬁﬂt arsmm otipising a 1Higuia ﬂemehblfelﬂhﬁéxe

having a pl GEATEy SripEpEREH t°e§§%§b S PErFE.snpeE, phl Be” BPERHRRL YT
t hi ckness, ealenemtluptekpnaad betbeemgthémne&ﬂaﬂahﬁnrkenh sdjementt pair
of plies,ttgaﬁgfgging two layers of fibrous material, which
preferably have different compression propertles, the
first absorbent layer close to_the.outer_sheet having a .
10  higher density.than the second absbrbent_layer_close to el
the inner sheet, the first absorbent layer having a
plurality of partially separated plies distributed over
its entire thickness, a plurality of cavities being
defined between each adjacent'pair of plies,'the area
15 occupied by the cavities amounting to 45 to 80% of the
cross-sectional area. The absorbent element thus
comprises two absorbent layers and_these are preferably
formed by using~at least two kinds of fibrous material
having different compression properties.

20 : :
The spreading ratio between the first and second layers
is preferably at least 3 and the return rate is
preferably 35% or below.

25 When the absorbent article in accordance with the present

invention is used, liquid is rapidly absorbed into the
second absorbent layer, which is of lower density, and
the liquid in the second layer is then rapidly diffused
and transferred intc the firt absorbent layer due to the
30 - difference in the absorption velocities'between the first
and second absorbent layers. In the first absorbent
layer in which a plurality of layers of cavities is
formed, the absorbed liquid is rapidly and reliably
diffused into and absorbed in the cavities. Thus even if



15 occupi ed by the cavities anmounting to 45 to 80% of the
cross-sectional area. The .- absorbent elenent thus conprises two
absorbent |ayers and these are preferably forned by using at |east two
ki nds of fibrous material ‘having different conpression properties. 20 The
spreading rati o between the first and second |ayers is preferably at
least 3 and the return rate is preferably 35%or below 25 When
the-absorbent article in accordance#fith the present invention is used,
liquid is rapidly absorbed into the second absorbent |ayer, which is of
| ower density, and the liquid in the second layer is then rapidly diffused
and t Nansf ergiggl is@icdrid"eal BbFpRREO! Paper! AT wdtS (PigiEdSGs raflifihgrence
he nd absor bent

in the absorption velocities between first and seCo ayers.

In the firstteaRSfeERed| Axom; the, sgeand| akserbent |ka¥er dmtayvthees is

formed, thefibserasorbaiitdlayerapnd ‘tha) Gecdndabsétbéntelayaiocand

absorggd in the caV|# es us,eve t he second absorbent |ayer is
I

. Ih fe 4
wet , |qm(j?¥3§dﬁ?ﬁ ??aﬁgfépﬁgfa:%ﬁQQ#ﬂ?second absorbent |ayer into the

first absorbent |ayer and the second absorbent |ayer can 5 t hus
continue to g UMsbiPbhe- article in accordance with the present



The absorbent article in accordance with the present, I nvention thus has
a high speed of absorption and has no substantial tendency to return
absorbed liquid and is not excessively stiff. Further features and details
of the present invention will be apparent fromthe follow ng description of
a nunber of specific enbodi nents of absorbent article in accordance with
the invention which is given by way of exanple with reference to Figures 1
to 4 of the acconpanying drawi ngs, in mﬁfch:- Figure 1 is an enl arged
cross-sectional view of the absorbent el enent of the absorbent article of

Exanple 1: Figure 2 is a cross-sectional view of the absqrbent article of
Exanpl e 1; Finuestions thug s shobigl speeshf phseretiensand hasn o

sanpl e 1, degéer saegthelthul afsln&eﬂuyet& rietri &vSosbedi Nnd duivl KKE
di anmet er dlstrlbuglon 0 scrlbed ‘bel ow. An enbodi nent of the

present i nveh®iBf mFFFeﬁglﬂgEXrﬁgag ith reference to a sanitary napkin

conprising a liquid-perneable inner |ayer, a Iiquid- |nperneable outer |ayer

and an abs0rPﬁgthgkeT@thfﬁé”&ﬂﬁeﬂetﬁ&W%ﬁ%f*tﬁ% present invention
will be apparent from the follow1ng descrlptlon of a
number of specific embodiments of absorbent article in
accordance with the "invention which is given by way of B
example with reference to Figures 1 to 4 of the u
accompanying drawihgs, in which: - o

Figure 1 is an enlarged cross-sectional view of the
absorbent element of the absorbent article of Example
1; '
Figure 2 is a cross-sectional view of the absorbent
article of Example 1; '
Figure 3 1is a graph show1ng the pore dlameter
dlstrlbutlon of sample 1, described below; and

Figure 4 is a graph showing the pore diameter
distribution of sample 5, described below. '

An embodiment of the present invention will be
described with reference to a sanitary napkin
comprising a liquid-permeable inner layer, a
‘ligquid-impermeable outer layer and an absorbent element
interposed between then. '

In this embodiment, as shown in Figures 1 and 2, the
absorbent element 1 comprises a first absorbent layer 2
“having a relatively high density and a second absorbent
layer 3 having a relatively low den51ty which together
form a laminated structure, as shown in Figure 2. 1In
the assembled absorbent article 'the first absorbent
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‘I'n this enbodinent, as shown in Figures 1 and 2, the absorbent elenent 1
conprises a first absorbent layer 2 having a relatively high density and a
second absorbent | ayer 3 havung a relatively Iom/dﬁgs|ty whi ch t oget her
forma |am nated structure,:-as shown in Figure 2. k# the assenbl ed
absorbent article the first absorbent layer 2 is adjacent the

i nper meabl e outer layer 5 and the second absorbent-layer 3 is adjacent the
perneabl e inner |ayer 6 which, in this %hbodlnent in fact extends around
the entire article and thus also overlies the |nperneable | ayer 5. The

fi ab f
15"t HknedaY 9,2 wht oPAlBeaNT e Vet pERple SulteE ' {aVEE 8 869 1" °
second absthaﬂsngnﬂ absmrbentolnnentaunsrad:amgmhgthaepenmaabdethe
fibrous matg Hlfé ¥R me %&gabéﬁb&alﬂ&n%uchlwnkaete c

fibres by th IS Iess than’that, of water-absorbent fibres_and,

t her ef or e, %%{%gﬁrp?FBHnrdat Ehes eptdmgc@rtiGleo@hfle bBoHE RASE
al though walotleralisw td impersedlye dakegh siet tThe | Fiysbyablerbest d, when
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e Thd el g6 At AP e EROPRA: THBRBo A EREE S ot be
f ormed bet wedh itYserbldiukness.

\UJ Non-water-absorbent synthetic fibres can be used as the
second absorbent layer 3 so as to maintain the openings
defined in the fibrous material constant. However, the
wettability of such synthetic fibres by the liquid is
less than that of water-absorbent fibres andq,
therefore, the absorption rate is relatively low. .On
the other hand, although water-absorbent fibres have a
high wettability by the 1liquid, when the absorbent
.fibres absorb water, their strength decreases and they
become limp. ~ The fibres therefore adhere to one
-another and cavities can not be formed between them and
‘the absorption rate is reduced over time. Further, the
wetted fibres tend to become clogged by a highly

L/ viscous ligquid thereby prolonging the absorption time.
On the other hand, the stiffness of absorbent cotton
fibres increases when they absorb water and their
cross—-section becomes round so that cavities can be
formed between them. Under these circumstances,
absorbent cotton or rayon is preferably used as the
.absorbent fibrous material.

Absorbent cotton which has a particularly high
wettability, rapidly absorbs the liquid. In order to
.keep the liquid absorption time constant, the initial
size of the pores in the absorbent element formed from
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t he absorptron rate is reduced over trne Further the wetted. fibres tend
to becone clogged by a highly viscous liquid thereby prol ongi ng the
absorption tinme. On the other hand, the stiffness of absorbent cotton
fibres increases when they absorb water and their cross-section becones
round -so that cavities can be forned between them Under these
ci rcunst ances, absorbent cotton or rayonlis preferably used as the
absorbent fibrous nmaterial. Absorbent cotton which has a particularly high
wettability, rapidly absorbs the liquid. In order to keep the liquid

absorption tine st ant, Lnitial th bent. -
el emelr[t)t ! f or e I f%@) FOuS h‘ga ?5?‘5 slwte $§I g#ﬂfs'{@%ggﬁé n‘%&%@%agﬁ% ngnl}de |
Fromthis p(ﬂnﬁm dfhis qupintcofiseiew, dtherwseat of oabsarbent: giotasy;isi nce
the rigidi’ txog f | Lapeat :9{ if?iapepuafrretaeru 3f11§méﬂﬁr asehand the

Cross-secti ereo ' becones fect circle after absorption of
the Iiquid. l[b?-SEe‘hsr naheyiah is cr%%ﬁ foand skhes ¢HQ9FTSeGEIR} . 39,
No. 10 (1983)dnherB¥itNgbeediick t @lidwse voi euepermmntr asirthe vactdr

absor bent cqt ton |s m)st dﬁbelr bllg%%grg pg??%é in :le f‘}blroq,so mat eri al
r p S

are mai nt ai eﬂeo ar € not
I npai r ed. Nos.5 and 6 (1974) and Vol. 39, No 10 (1983)]. Having

regard to these unique properties, the use of absorbent
_cotton is most desirable, -sincé. the pores in the ;;
fibrous material are maintained unchanged and the
- absorbent properties thereof are not impaired.

The first absorbent-layer 2 preferably comprises a-pulp'
material. . It has layers of cavities 4 between the"
compressed pulp layers in the.thickhéss-difection,_as

shown in Figure 1. The pulp material is preferably so

called Kraft pulp which is fibrous and is produced by

chopping timber into chips and then cooking them in a

solution of sodium hydroxide and sodium sulphide Kraft

pulp is generally sold highly compressed'in the form of

a board or sheet and, when used for sanitary articles,

is loosened to make it fluffy.

The thickness of the first absorbent layer 2 is
preferably 7 mm or less and the density thereof is 0.1
to 0.5 g/cm3. -

‘To obtain the maximum capacity of the absorbent
article, the cavities 4 observed in the section ‘of the
compressed pulp layer must occupy 45 to 80%, preferably
55 to 70% of the cross-section of the compressed pulp
layers. ~-The term "cavity" as used herein indicates an
opening formed between the layers which are 20 to 400um
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The first absorbent |layer 2 preferably conprises a pulp material. It has
| ayers of cavities 4 between the conpressed pulp layers in the thickness
direction, as shown in Figure 1. The pulp material_is preferably so called
Kraf t pulp which is fibrous~and is produced by chopplng timber into chips
and then cooking themin a solution of sodi um hydroxi de and sodium

sul phide Kraft pulp is generally sold highly conpressed in the formof a
board or sheet and, when used for sanit@ﬂy articles, is |loosened to nake it
fluffy. The thickness of the first absorbent Iayer 2 is preferably 7 nm
or less and the density thereof is 0.1,3 to g/cn1To obtai p, t he, maxi num

capaci iy of @hstapdorfeom QPFF’CIQ,;MPﬁe’-EaW‘ﬁ Rrafepref, ahkedinentect i on
of the conprensedapiiitiidsayricupist4Hctupgo$Sper aphams ahbl hmetsé bé 70% of

t he pross-segélon<ﬁ;éPgéé§wg%e3§egn§gk§%%n.{%?i}ngglkﬁ% qg¥££¥énas used

herein indi cateSTan opent ng torire ers to 400
[err] di seéntthe ofiizath sbiserbient hdagest.err e@@nﬁtﬁﬁﬁ%t whihetBgvities

occupy 45 tové?t{?naebfsqm@ RaVilt il il 1quit€1-§i CEOSHs Se6t 809 95 fRHAt,
arbitrarily se ected ,portion of the first alsorhent |ayer. The reason why
t he when it 1s less than 45%, t 1e absorbent element becomes
so stiff as to make wearing the absorbent article
uncomfortable to the user and, when it exceeds 80%,
there is an inadequate difference in density between
the first and second layers and the 1ligquid is not
absorbed but returned to a large extent though it does

not make use of the article unpléasént.

As regards the pore diameter distribution of the
cavities of the first layer 2, which was determined
with a' mercury porosimeter, the modal size of " the
cavities should desirably be 80 to 180um, preferably
100 to 160um. Modal diameter is the size of the most
frequently occurring pore size. When the modal size is
less than 80um, the distance between the filaments is
too small and the absorption rate is too low and the
kJ absorbent article is so stiff as -to make use of it
impracticable. On the other hand, when it exceeds
180um, a reduction in the return of the liquid, which
- is a feature of the absorbent element of the present
invention, is impossible. As mentioned above, the size
of the cavities is measured with a mercury porosimeter
and when discussing their size and distribution the
cavities in the first layer 2 are referred to herein as
pores. ' ' -

It is preferred that the pore diameter distribution
curve of the first layer -has two peaks (maxima) or
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volune of the caV|t|es S Ilntted to 45 to 8096|s that mhen,it,is | ess
than 45% the absorbent el enent beconmes so stiff as to nmake wearing the
absorbent article unconfortable to the user and, when it exceeds 80% there
is an inadequate difference in density between the first and second |ayers
and the liquid is not absorbed but returned to a | arge extent though it
does not nmake use of the article unplé@sant. As regards the pore dianeter
distribution of the cavities of the first layer 2, which was determ ned
with a nercury porosineter, the nodal size of the cavities should
desirably be 80 to 180[err], preferably 100 to 160[err]. Mddal diameter.is
the size oénbhgdms ol bR yirpqcujﬁreg Doafasize Tl Sad{i§ JPAdle Si™e is
| ess t han ﬁ g é %hghdl sta ﬁetv\ﬁgen t he - f%ifmants 1 s too . smal-l and the
absor pti onPFAERY ?QRFa Shfefimallexr | pore géaaeit]efr &P -to
make use othat |c|fp rtlmel pebke.(X) Qutt hheotlla‘génnﬂore\/\/dﬂamete‘i'x 4,
180[eerr] d | e f his_a’ f ature of
t he 5('jtbsor be/{\il % l?b geo%rie’gg’?t’t"o +J5%Hi¥s°\lp€pggspbl 7a. SRnt i oned
above, thetbezeeék bﬁég@&\/rﬂté@ iis mebl, vithen \eolrmlezwg/ mqmm er and
when di scugsy g tQ,elgmaﬂeﬁ%&&rligutiﬁ%%hgnaa %augggefl rst |ayer

2 are referred her el n_as /pores IS erred €. po et er
di stri but i YpSeEPELon VRdocity Iazi'ﬁer makes Wt#h%alébs(ombﬁn‘ha) €lement
stiff. - On the other hand, when the peak height ratio is

- 10 below 0. 7, the two peaks reflect:l.ng the layer structure'
cannot be obtalned and- there is no signiflcant difference
from ordlnary absorbent elements. The ratio of the base

welght of the absorbent cotton or rayon layer, whlch has
a structure suitable for contact. with the skin of the'
15 user, to that of the pulp layer is 0.2 to 2, preferably
o 8 to 1 5, from the standp01nt of the _absorption
veloclty, the reductlon in ‘the quantlty of returned
liquld under a load and the comfort of the user wearlng
the article.
20
By formlng the cav1t1es 4 in the f1rst absorbent layer 2,
the cavities 4 absorb liquid once it has been absorbed in J;)
the second absorbent layer 3 and thls accelerates the
: dlffu51on of the lzquid and its absorptlon, 1ncreases the
25 .quantlty of llgﬂld absorbed prevents the return of the
11qu1d and softens the first absorbent layer 2.

Although the absorbent article of the present invention
is capable of exh1b1t1ng superior performance Without

30 _us1ng a known super absorbent polymer powder, .the
performance can be further 1ncreased by homogeneously
mixing such powder into, or placlng it at the periphery
of, the absorbent element.



“shoul ders, as.shown in Figures 3 and 4. The ratio of the height of the peak
(B) at the srraller pore dianeter to that of the peak (A) at the larger pore
di ameter (i. 5 B/A) should be 1 or below, preferably 0.9 to 0.7.

When t he peak hei ght ratioi's above 1, the voluneiof the pores having a
smal | dianeter is large and this reduces the absorption velocity and nakes
the absorbent element stiff. On the other hand, when the peak height ratio
is 10 bel ow 0.7, the two peaks reflekc?lng t he | ayer structure cannot be
obtained and there is no significant difference fromordinary absorbent

el ements. The ratio of the base weight of the absorbent cotton or rayon

| ayer *~whi ch has a structure suitable for contact with the skin of the 15
user, to tharhef fiinesippuabsbapenti 1ayex t2 Bavinef araablyi@s84 tomn 1b&, from
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quantity of a Ioa
wearing the PHLpi diSe flmtBFmdt ey @am tinoym nethok witktaahebr bent.

layer 2, thersﬂles.-l 2% 4nebiakk ahalithedNRurd haulee) APEPéPeRaying he
second absor bent acce Ier%{és éhe di ffusion of the, I'iquid
nt

and its abso?pFF&ﬁ‘ gr?c‘r%a%’%#? él@ge Y S¥aPPaSi«d LhJIW bif,

prevents theonet udiirettiiba to cause ply separation "in the pulp
layer. Then it is wound again in the opposite
direction to form clear cavities 4 between the plies.

The function of this embodiment of the present
. invention is as follows:- liquid, such as menstrual

blood, passing through the liquid-permeable outer layer
-6 is first absorbed in the second absorbent layer 3

(absorbent cotton layer). The absorbent cotton layer

has an excellent wettability and the distance between

the filaments of the fibres thereof and the absorptlon
" velocity are not reduced with time.

The liquid absorbed in the second absorbent layer 3 is
rapidly transferred into the first absorbent layer 2
\J - (pulp layer) and then rapidly diffused or transferred
into, and retained in, ‘the cavities 4. Since the
"liquid is thus rapidly transferred from the second
absorbent layer 3, the absorbent capacity of the layer
‘3 is not lost, even in the wet state, and the return of
the liquid is inhibited. '

The equivalent effect can of course be obtained even if
the material of the first absorbent layer is the same

as that of the second absorbent layer

The following Examples illustrate the results of



liquid and softens the first absorbent |ayer 2. Al though the absorbent
article of the present invention is capable of exhibiting superior _

per formance wi t hout 30 using a known super absorbent polyner
powder, the performance can be further increased by honpbgeneously m xing
such powder into, or placing it at the periphery of, the absorbent el enent.
10 . The first absorbent |ayer 2 having cavities 4 can be prepared as
follows: a sheet conprising a pulverised\pulp is first conpressed by any
known nmethod with a hot roller or the Iike and then wound round a roller
having a relatively snall diapeter of, for.exanple, 15 nm.n one direct,ion
to cause M§F§Bﬁ§F§FP&§i?FtﬁQSBELEQQn&ﬁFICIe?héPi?chrﬁﬁﬂﬁﬁéﬁkﬁﬂ i\
the oppositehdi peeisent t ntentioncaas c eonipaased Witheathdse [in etsheThe

function of i ' ' preseot invedlkQr s follows.-
| i quid, suchéggaﬁg%%%g%agxo%%g%éssi ?\1‘?9‘.5l hrﬁgﬁﬁ’%gﬁ |‘c1]%|§'8 pgélr‘rr\ég%?e outer
layer 6 i s fakbserkpns: ekementse ofecthe ahsppeent| apticleabodr fome cotton
| ayer). The ghamphel &fk! OBohpheatidre S 168Nty it abjtetyyandet he
di stance betyeen the filaments of the fibres hereof and the abSorption

velocity ar A88ET+R8dced with tine.

Sample 1 : S : : :
'A‘pulp sheet (NBF; a product of Weyerhauser Company)
- was pulverised on a hammer mill, piled in a base weight ;)

of 200 g/mz, compressed'on a miniembossing machine at
150°C under a linear presSure;of 2 kg/mm, and wound
round a roller having a diameter of 15 mm to cause ply
-separation in the pulp sheet.. Then_the pulp sheet was
turned inside out and wound round the roller in the
‘'same manner as that described;:abové to. make the
boundaries between the plies clearer. - This procedure
was repeated twice. The.resulting.pfoduct was cut into
pieces having a size of 200 mm long x 70 mm wide, whiéh
will be referred to as Sample 1.

Sample 2 - : .

- Absorbent cotton_(Hakujujiﬁd:;absorbeht cotton in &J
accordance with the Japanese pharmacopeia) was piled in
a base weight of 100 g/m2 andgan'absorbent_cotton sheet
was prepared therefrom on the nﬁniembossing-machine
-under the same conditions aS'those-of-Sample 1. The
resulting product was cut intd,piedes having a size of
200 mm long x 70 mm wide, which will be referred to as
Sample 2.

Sample 3

‘A pulp sheet, which was the same as that used in Sample
‘1, was pulverised on ‘a hammer mill, piled in a base



The I|qU|d absorbed in the second absorbent
into the first absorbent layer 2 (pulp layer) and then rapidly diffused or
transferred into, and retained in, the cavities 4. Since the liquid is
thus rapidly transferred fromthe second absor bent“l'ayer 3, the absorbent
capacity of the layer 3 is fiot lost, even in the wet state, and the return
of the liquid is inhibited. The equivalent effect can of course be obtained
even if the material of the first absorb&M |ayer is the sane as that of

t he second absorbent | ayer. The followi ng Exanples illustrate the results
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pul p sheet

(NBF; a product o hauser any ul veri sed ox a
hamrer mill, SEPPé'étllﬁ’"a %Q‘M‘é{ﬁ sheeby g/q{")"é"‘r ]thec Rssheebnwas
i ni enbossi ngureekd nEngidéelodt lawer wouridiepbupdexs erof 1érkginmthand
wound round gaﬁn%l | xen%.nr}laevz" N&s g_h%%et 8res(3.~]cri?b5 gmabocausgoplﬁ(ake ~the

boundaries between the plies clearer. This procedure
was repeated three times. The resulting product was
cut into pieces having a size of 200 mm long x 70 mm
wide, which will be referred to as Sample 3.

Sample 4
A pulp sheet, which was the same as that used in Sample
1, was pulverised on a hammer mill, piled in a base

.weight of 200 g/mz, compressed on a mnminiembossing

machine at 150°C under a pressure of 2 kg/mm, and wound
round a roller having a diameter of 15 mm to cause ply
separation in the pulp sheet. The resulting product
was cut into pieces having a size of 200 mm long x 70
mm wide, which will be referred to as Sample 4.

Sample 5
A pulp sheet, which was the same as that used in Sample
1, was pulverised on a hammer mill, piled in a.base

‘weight of 200 g/mz, and compressed on a miniembossing
‘machine as 150°C under a pressure of 2 kg/mm.  The
resulting product was cut into pieces having a size of

200 mm long x 70 mm wide, which will be referred to as
Sample 5.

Sample 6 L
A pulp sheet, which was the same as that used in Sample
1, - was pulverised on a hammer mill and piled in a base

|l ayer 3 is rapidly transferred

nndee ree pressurée cofib2 okgimn, aanfcweundf t he



separation in the pulp sheet. Then the pulp sheet was turned inside out
and wound round the roller in the sane manner as that described above to
make the boundaries between the plies clearer. This procedure was repeated
twice. The resulting product was cut into pieces having a size of 200 nm
long x 70 mm wi de, which will be referred to as Sanple 1. Sanple 2
Absorbent cotton. (Hakujuji J: absorbent cotton in accordance with the
Japanese pharmacopeia) was piled in a bgse weight of 100 g/ [err] and an
absorbent cotton sheet was prepared theréfromon the m ni enbossi ng nachi ne
under the sane conditions as ihose of Sanple 1. The resulting product:was
cut into pi dedghtadhRQ0 U/m° of Tive nesvbhing pProdnck sas whitctintid | b

referred to %c%?gm{aﬂrfn %@ife%f\ mld)pmﬁhfsﬁg Wrehmiesides Salfs that
used in Sangﬁ. 1, mas |sed on %thnnﬁ; mll, piled in a base 2
wei ght of 2 err | nlenb055|ng_nach|ne at [err]
under a pressure of 2 kg/nn] and wound round a roller having a dianeter of
15 nmto ca%%%ﬂﬁéhfeparation in the pul p sheet. Then the pul p sheet was
Fluffy rayon (2d; a product of Daiwa Splnnlng CO.,
- Ltd.) was piled in a base welght of 100 g/m and
- treated on the m1n1emboss1ng machine under the same .
conditions as those of Sample 1 to form a fluffy rayon [,
sheet. The resulting product was cut into pleces
having a size of 200 mm long x 70 mm wide, which will
‘be referred to as Sample 7. ' '

Sample 8 :

. PET (2d; a product of Teijin Limited) which had been
made hydrophilic and had a base weight of 100 g/mz'was
piled and treated on the miniembossing machine under

- ‘the same conditions as those of Sample 1 to form a PET
sheet. The resulting product was cut into° pieces
having a size of 200 mm long x 70 mm wide, which will
be referred to as Sample 8.

Sample 9

A product was prepared from an absorbent cotton sheet
- having ‘a base weight of 10 g/m2 "under the ‘same
- conditions ‘as those of Sample 2. The resulting product
~was cut into pieces having a size of 200 mm long x 70
mm wide, which will be referred to as'Sample-9;

Sample 10

A product was prepared from an absorbent cotton sheet
having a base weight of 20 g/mz- under the same
conditions as those of Sample 2. 'The resulting product



fturned |n5|de out and mound round the roIIer in the sane manner as that
descri bed above to make the boundaries between the plies clearer. This
procedure was repeated three tines. The resulting product was cut into

pi eces having a size of 200 mmlong x 70 nm wi de, -which will be referred to
as Sanple 3. Sanple 4 A pulp sheet, which was the same as that used in
Sanple 1, was pul verised on a hanner mll, piled in a base weight of 200
g/[err], conpressed on a m nienbossing #echine at [err] under a pressure
of 2 kg/nn1 and wound round a roller having a dianeter of 15 mmto cause
ply separation in the pul p sheet. The resultlngjproduct_mas cut into

pi ecesshavi Mps Qpteipro2pd aGas dP@V%n‘?Oanﬁ%%é’ WO hlRi LPNge X% f@rred to
as Sanpl e 4.mbamde, Swiien! wishepe, reffetiredato s Sampl1as 1chat used in
Sampl e 1, was pulverised on a.hammer mll, piled in a base weight of 200 g/
[err], and conpressed on a m nienbossing machine as [err] under a pressure
of 2 kg/ mm Samghlee rkbul ti ng product was cut into pieces having a size of

200 mm | ong x Jcﬁmw das \M}léﬂh%&l £86m' & g.erawof RE éameb?. ZhedpPl e 6 A

pul p sheet, whi he sanme as that_used in s , was pulverised on
a hammer mlha‘éhﬂgplqed’ﬁﬁ'ﬁa“@a?s%ht of 200 g/m under the same
conditions as those of Sample 2. The resulting sample

was cut into pieces having a size of 200 mm long x 70
mm wide, which will be referred to as Sample 11.

Sample 12

A product was prepared from an absorbent cotton sheet
having a base weight of 300 g/m2 under the same
conditions as those of Sample 2. The resulting product
was cut into pieces having a size of 200 mm long ¥ 70
‘mm wide, which will be referred to as Sample 12.
Samples 1,3,4,5 and 6 were subjected to experiments for
evaluating their properties, which will be described
below. The results aré given in Table 1 below.

N\ Experiment 1: determination of pore-diameter

distribution

The pore diameter distribution was determined by using
a cell having a volume of . 5 ml on a Pore sizer, or
porosimeter, 9310 (manufactured by Shimadzu
Corporation). The pore diameter distribution was
determined according to the volume average.

The modal diameter indicates the maximum peak value in
the distribution. . ' S
Experiment 2: determination of void ratio



wei ght of 200 g/[err]. The resultlng product was cut i nto pieces having a
size of -200 mmlong x 70 mmwi de, which will be referred to as Sanple 6.
Sample 7 Fluffy rayon (2d; a product of Daiwa Spinning Co., Ltd.) was
piled in a base weight of 100 g/ [err] and treated on the ninienbossing
machi ne under the sane conditions as those of Sanple 1 to forma fluffy
rayon sheet. The resulting product was,£ut into pieces having a size of
200 mm long x 70 mMm wi de, which will be F%ferred to as Sanple 7. Sanple 8
PET (2d; a product of Teijin Limted) which had been nmade hydrophilic and
had a base weight of 100 g/ [err] was piled and treated on the

n ni enbossi ng machi ne under the same conditions as those of Sanple 1 tohf
form a PET sheettermrivaqidkratin" pheggdn kefeng tot thepparcentagey a

size of 200 érfn taRd vied ﬁ@&%ﬁet \aﬁ-*e“ah wltnaedﬁﬁ-rgécwoﬁs Sappe e 8.

S le 9 A t b t tt
base wei ght BRSRBCEATE LHORFEEnot aRec AN 1T URE AT4 hole 1 4QMDIARS. - The

resultlng[NdnhmanMaﬁromteaqhoopheres having a size of 200 nmmlong x 70 mm
w de, which will be referred to as Sanple 9.

Electron photomicrographs (SEM) at xso magnlflcatlon

were taken. _Four frames of 500:X 500 um size were made

at random and the area of theiqavities in each frame

was measured to calculate theIVOid'ratio per sguare

millimetre.

_ Table 1 _ :
Result of evaluation of Samples

Void Peak Helght _Modal diameter
ratio ratio determlned (um)
2 by the poros;meter
1 | 8 0.87 | 144
3 | 84 0.76 162
sample | 4 | 43 0.97 . 82
No. :
5 | 30 . - 1.97 17
6 | 9« } - | 300

Sample 6 had only one.peak:or shoulder. -
Height ratio determined by the porbsiméter = peak
height of smaller pore diameter/peak height of .
-larger pore diameter |



Sanpl e 10 A product was prepared from an absorbent cotton sheet having a
base weight of 20 g/n2 under the sane conditions as those of Sanple 2.
The resul ting product was cut into pieces having a size of 200 mm | ong X
70 nmwi de, which will be référred to as Sanple 10#=8anple 11 A product was
prepared from an absorbent cotiton sheet having a base wei ght of 200 g/[err]
under the sane conditions as those of Sanple 2. The resulting sanple was
cut into pieces having a size of 200 m¥ng x 70 mm wi de, which will be
referred to as Sanple 11. Sanple 12 A product was prepared fr0n1an

absor bent cotjon sheet .hayi fa3 undery

condi ti®eas as 'hf‘ﬁoES bl dégﬁﬁl gu% %%he resaqﬁ |egg '?%dgépa Q'qic t oa{)ﬂlaeces
having a si zeamll Qﬂ@trmfl the samplnnﬁmseshmnmnqu rdef erméd”ébl as
Sanple 12. Sayg Fg)ar?exf‘u 5f§aﬁk En&se %EQhQ@sedtﬁateWI@ahelw

evaluatlng thelr erties, which wll escri bed bel ow. ,Th esults are
given in Tabl%ﬁﬂl éF&W qgﬁﬂﬂlﬁmﬁﬁlitlﬁEFXr arde Fiyrehsre is; Sl
di stribution fikenpehatdioF iy dhwittidsIthaningsadsmalYered iamatssmoin

Sample 1 and that the quantity of cavities having a
relatively large diameter is smaller than that of the
cavities having a smaller diameter in Sample 5.

The absorbent articles of the Examples and the
Comparative Examples were prepared by suitably
combining the Samples 1 to 12 as will be described
below. Ih each case, the inner sheet was of a material
as is used for sanitary napkins (Trade Name: Freeday)
manufactured by Kao Corporation. '

Example 1

Sample 2 was put on Sample 1 to form a laminar
absorbent element, which was put on a polyethylene film
having a thickness of 20 um as the outer sheet. The
inner sheet of material extended over the entire

' - assembly.

Example 2 o
Sample 2 was put on Sample 3 to form a laminar
absorbent element, which was put on a polyethylene film
having a thickness of 20 um as the outer sheet. The
sheet of inner material extended over. the entire
assembly.

Example 3 : . . .
Sample 2 was put on Sample 4. to form a laminar
absorbent element, which was put on a polyethylene film



a cell

(manuf act ured by Shi madzu Cor poration).

havi ng a volune of 5 n1 on a Pore si zer, or por05|neter 9310
The pore di aneter di 'stribution

was determ ned according to the volunme average. The nodal dianeter
i ndi cat es the maxi num peak value in the distribution. Experinment 2:

determ nation of void ratio The term"void ratio" herein refers to the

Gemrleden el L

percentage of cavities per unit area of fhe cross-section. The respective
| ayers of the cavities are 20 to 400 [efi] distant from each ot her.

El ectron phot oni crographs (SEM at X50 rragnification wer e t aken.

frames of 500 X 500 #&r,r! size were made . at g@eom and the area of the.

cavities i M¥WLAIf Aa WLy oFRerti o Poe suydare

%8SsQfedQ SRaPEUE

Four

mllimetre.adsdahiely Wesubbvetedvalitht nosheletSatplpaarnéaibie matenkatiei ght -

Modal di arreégrolg@éh&ﬁn gggbgzgﬁkegﬁnge. [.err] by. the porosineter 1

0. 87

4

43

162 Sarrpl e

0.97 82
.Example 4 '

- Sample 9 was put on Sample 1 to form a laminar

absorbent element, which was put on a 'polYéthYl_ene film
having a thickness of 20 um as the outer sheet.
The assembly was covered with a sheet of
permeable material to obtain an  absorbent
article, which was evaluated by E_xperiinent_s 3 and 4,

-described below. The spreading ratio of: the first
. absorbent ' layer to the second absorbent  layer was
- determined after removing the inner sheet.  The

quantity of the returned liquid- was determined in the
absor_bent article and in the absorbent element alone.

- Example 5
. Sample 10 was put on Sample 1 to form a  laminar
-absorbent element, which was evaluated in the. same

manner as Example 4.

Example 6 _
Sample 11 was put on Sample 1 to form a 1ami_har
absorbent element, which was evaluated in the same

‘manner as Example 4.

"Example 7

Sample 12 was put on Sample 1 to form a laminar

- absorbent element, which was evaluated in the same

manner as Example 4.

Example 8. -

68



Ab 5 30

17 6 94

300 Sanpl e 6 had onIy one peak or shoul der Hei ght ratio determ ned by the
= peak height of snaller pore d| anet er/ peak hei ght of |arger

por osi net er

pore di aneter

and t hat of

these figures that the quantlty of cavitiges having a. relatively large

di aneter is larger than that'“of the cavi tes havi ng-a small er dianmeter in
CS}Iarrple 1 and thialt the quantity of cavities havi ng a relatively large
lameter is smaller than that of the aV| L es n I ter in
Sanpl exg. TheamRd&r Yenl@Sar PRE 81 é Ex%lrrp J’ Qfé‘r Qﬁ'}rlrgg?atlve
Exanpl es weabsofrbepetr edlelmentsui whidich C\Dﬂbl rﬁ-\r@luhteéarﬁﬂ e§hle t 8ame as
will be desc&ggﬁgrb I,_SO\ﬁfxa Eﬁ £ach case, the inner sheet was of a materi al
as is used for sanl Kins "(Trade Name: Freeday) manufactured by Kao

Cor por ati on.

16 The pore distribution of Sanple 1 is shown in Figure 3

the Sanple 5 is shown in Figure 4. It will be apparent from

Exarrple 1 Sarrple 2 was put on Sanple 1 to forma Iam nar
Example 9

- Sample 8 was put on Sample 1 to form a laminar

absorbent element, which was evaluated in the same
manner as Example 4.

~ Comparative Example 1

Sample 2 was put on Sample 5 to form a laminar
absorbent element, which was put on a polyethylene film
having a thickness of 20 pm as the outer sheet.  The
assembly was covered with a sheet of permeable material
to obtain an absorbent article.

Comparative Example 2

Sample 2 was put on Sample 6 to form a laminar
absorbent element, which was put on a polyethylene film
having a thickness of 20 pm as the outer sheet. ‘The
assembly was covered with a sheet of permeable:material
to obtain an absorbent article.

The absorbent articles prepared in the above Examples
and Comparative Examples were subjected to the
following experiments:

Experiment 3: Experiment on absorption time and
diffusion area

.6 g of physiological saline was injected into the

absorbent element and the injection time and spread
area thereof in each layer was determined. The
injection was conducted by placing a cylinder having an



absorbent el ement, which was put on '
of 20 [err] "as the outer sheet. The inner sheet of material extended over
the entire assenbly. Exanple 2 Sanple 2 was put on Sanple 3 to forma

| am nar absorbent el enent, which was put on a polyethylene filmhaving a
t hi ckness of 20 [err] as the outer sheet. The sheet of inner materi al
-extended over the entire assenbly. Exanple 3 Sanple 2 was put on Sanple 4
to forma |lam nar absorbent elenent, wi#ch was put on a polyethylene film
19 having a thickness of 20 [err] as the outer sheet. The assenbly was
covered with ae§he {_of Eerne_ble material to obtain an absorbent arttgle.
Exanpl e 4 SARREY FHRREERE SF Anfilfe 9N ¢ 30 dSE¥Li@nPAateathavieat acl dwent
whi ch was phelen witbl yet Bjkewetdr | ofhavi o cahli Poressng e [ gekk as the
outer sheet 11518 a8heHlihto Y35 1 Yl Sthmp ¥k {fodornShEE!  of ‘permeabl e
mat eri al toaobtain .an g%iof%en ar |%F%% ?%ﬁbmé *eval uat ed by
Experinents 3 and 4, o o
Experiment 4: Experiment on liquid return rate _
The injection was conducted under the same conditions
as those of the Experiment 1. 10 sheets of filter
paper were put on to the absorbent element and a
pressure of 50 g/cm? was app;ied thereto for 5 min. - 'KJ
The pressure was released and the quantity of the -
liguid absorbed by the filter paper was determined.
The liquid return rate was then calculated from the
following formula (numeral formula 1):

quantity of liquid absorbed
Liquid return by filter paper (g)
‘rate (%) '

— — x 100
quantity of injected '
liquid (g) '

The results obtained in the Experimehté 3 and 4 are
given in Table 2.

a p0|y6thylené“¥f1ﬁ{ﬁa9fhg-a‘fhféknééé"'.



descri bed bel ow. The spreadlng ratlo of the fILSh-abSOFbQﬂt prer’to t he
second absor bent Iayer was det er ni nedi"aft’er” renDV| t hgsd gher Sheet..

The quantity of th@returned |iquid was detern1ﬂ£d \m the abSorbent- article
and in the absorbent el enent al one. Exanple 5 Sanple 10 was put on Sanple 1
to forma | am nar absorbent elenent, which was evaluated in the sane
manner as Exanple 4. Exanple 6 Sanple lj.qﬁgs put on Sanple 1 to forma

| am nar absorbent el enent, “which was evaluated in.the same manner as
Exanpl e 4. Exanple 7 Sanple 12 was put on Sanple 1 to forma | am nar

absor bent elenent mhlch was evaluatgdbua Qhe same nmanner as Exanple 4.

Exanpl ex8 ' S—ptt Tosg Ay A SOl JETT

el enent mh‘ch was eval uat ed Pﬁgréﬁﬁgnngﬁwgr agaﬁy IeAagﬁSQﬁﬁﬁe 9
Sanpl e 8 wassgmplen Sanple { forfGrQ1afIa#BMar xetuxment | el enment, |which
was eval uated in the sane liquid (sec) rate (%)

| 1 5 3 | O
EX.
No. 1 2 4 | 4 ®

~ 3 6 ¢ |O~A
comp. 1 9 B - x
Ex. _ .
No. 2 2 36 ®.

It will be apparent from this table that the absorbent
article prepared in Example 1 absorbed the liquid more
rapidly than the articles of the Comparative Examples.

The absorbent articles prepared in Examples 1,4,5,6 and
7 were subjected to Experiments 3 and 4 and further the
spreading ratio of the liquid in the first layer to
that in the second layer and the softness of the
articles, when worn, were also examined. The results
are given'in Table 3.



manner as Exanple 4 Cbnparatlve Exanple 1 Sanple 2 was put on Sanple 5"
«to forma | am nar absorbent el enent, which was put on a pol yet hyl ene film
" having a thickness of 20 [err] as the outer sheet. The assenbly was covered
witha sheet of perneable material to obtain an absorbent article.
Conparative Exanple 2 Sanple 2 was put on Sanple 6 to forma | am nar
absor bent el enent, which was put on a polyethylene filmhaving a thickness
of 20 [err] as the outer sheet. The asseplly was covered with a sheet of
perneable material to obtain an absorbent article. The absorbent articles
prepared in the above Exanples and Conparative Exanpl es were subj ected to
the follow ng experinents: Experinent 3:.Experiment on absorptlon tlnﬁyﬁnd
diffusion area 6 g of physrologrcal Sefine was Tnjgcted TMi@ f he absor bent
el ement and the injegtion tinme-and-: spfead ar ¢a t herleof in &ach | ayer was
det er m ned. The i fj ection was cond§cted by placilng a cylnder having an

I nner dianeter of 2 ¢ : ~a6+-yH--e—pl-at-e—hpvi-Rrg—g hole wiRh a di ameter of
1 cm and pouring theltest ~ o — w - ' | .
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-5.

I|qU|d thereinto to Iet t he sanple absorb it. Experlnent 4: Experlnent on
liquid return rate The injection was conducted under the sane conditions as
t hose of the Experinent 1. 10 sheets of filter paper were put on to the
absorbent el enent and a pressure of 50 g/ [err] was applied thereto for 5
mn. The pressure was released and the quantity of the Iiquid absorbed by

the filter paper was deternined. The liq return rate was then cal cul ated
fromthe following formul a (ﬂuneral for a 1): quantity of liquid absorbed
Liquid return by filter paper (g) quantity of injected liquid (g) The

resul t's obt aiged ééh{@?tEX%@n”%r% 3 G0 aabalrttht hlbblpel- yas T20I €

2 Absorp¥ion tine ftne'
return |iqui #Vadardted by atrgp(l%c g the absorbent element ;pf a o

Ex. No. Freeday sanitary flapkin (a produbt3 of Kao Corpbration)

6 with that of Example 1,4,5,6 or 7 and having five
subjects wear and evaluate each article. The results
of the evaluation were classified as follows:
® : the absorbent article was soft and

\_ comfortable to wear,

() : - the absorbent article was usable, though it
was somewhat uncomfortable,

A the absorbent article was somewhat
uncomfortable and some of the subjects
accepted it but others did not, and

x 3 the absorbent article could not be used
because it was too uncomfortable.

It will be apparent from Table 3 that the absorbent
element and the absorbent article of each Example in
which absorbent cotton was used as the second absorbent
layer exhibited a low liquid return rate.

/

The spreading ratio of the liquid in the first layer to
that in the second layer, the liqid return rate (in.the
absorbent element and the absorbent article) and
comfort, when worn, of Examples 8 and 9 were evaluated
by the experiments described above. The results are
given in Table 4.



Conp. 1 9 8 X Ex. No. 2
«2 36 It will be apparent fromthis table that the absorbent
article prepared in Exanple 1 absorbed the liquid nore rapidly than the
articies of the Conparative Exanples. The absorbent articles prepared in
Exanples 1,4,5,6 and 7 were subjected to Experinents 3 and 4 and further
the spreading ratio of the liquid in the first layer to that in the second
| ayer and the softness of the articles, v®n worn, were al so exam ned. The
results are -given.in Table 3. [err] The confort, when worn, of the

absorbent articles was eval uated by repl TImg—tiTe—absprent—etenment of g
Freeday sanitary napkin (a product of Ka Cbrpqratron with thHat of BExgiple
1,4,5,6 or 7 and having five subjects weqr and leval uafe each grticle. The
results of the evaluation were-classifief gg fql gows:| : ¢ the jfabsorbent
article was soft and confortable to wear| X * g
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the absorbent article was usable, though it was somewhat unconfortable,
t he absorbent article was sonmewhat:.unconfortable and sone of the
subj ects accepted it but others did not, and x t he absorbent article
coul d not be used because it was too unconfortable. It will be apparent
from Table 3 that the absorbent elenent and the absorbent article of each
Exanpl e i n.whi ch absorbent cotton was used as the second absorbent |ayer
exhibited a low liquid return_rate. The §HKeading ratio of the liquid in
the first layer to that in the second layer, the liqgid return rate (in the

absor bent el enent ,and. t he absorhe article) cout or of
Exanpl e*8 antF okt ebSVQRPz?tr@dR‘oS&E% %r?%ﬁﬂ?s%gégch%g}.a %%&t The
results aregﬁnﬁﬂci@sTabIEhé:Exaﬂpﬂeﬁ'of-thewPrBSQBtammmqnﬁlqnchﬁYﬂis
table that the ghoqrbel’ AIELehesr8tutlle FARE €5 hariifesr aagey iawention
have a reduced I[Mquird return rate. urther they are

comfortable to wear.



confortable to wear. CLAI M5 1. An absorbent artlcle conpr|5|ng a

| i qui d- permeabl e i nner sheet, a |liquid-inperneabl e_outer sheet and an 5
absor bent el enent (

two |ayers of fibrous material, the first absorbent u mH

outer sheet having a higher den5|ty tdén t he second, lﬂﬁ”“ﬁ ﬂulgﬂ" | ose
to the inner sheet, the first absorbent layer having*a 0 * *plsurality of
partially separated plies distributed over its entire thickness, a

plurality of cavities being defi nedCA&IM&En each adjacent pair of plles

i nt erposed between them the absorbent el enent conprising

the area occupied by the cavities amunting to 45 to 80% of the

cross-sectional area. 15 2. An article as claimed:in claim1, mhereﬁd t he
plies inl- tfﬁ"f?b§9r§§§§r Bt g ks cFORPELSING A abb@uidypermeableon [err].
20 3. inrf¥kx ashie@ts as a mpéiraemeor oace& Vhéétt hihdOhf

d|a

ter

di.stribut bsor b det d
2 o ARRGPERIG FIEAEHE PatoRsBILRETHARD  then, LEhe ABRRFBRDLO! i ho

peak of th@emadﬁecomprésdngm&uu layelrst af flhbrpesk mftéiial ArgRe pore 25
diameter Qaing L0l PELAY iage&h%wg% L6CEHE but el Uridet having a

10

15

20

25

30

higher density than the second absorbent layer close to-

the inner sheet, the first absorbent layer having a
plurality of partially separated plies distributed over
its entire thickness, a ‘plurality of cavities being
defined between each adjacent pair of plies, the area
occupied by the cavities amounting to 45 to 80% of the
cross-sectional area.

2. An article as claimed in claim 1, wherein the
plies. 1in the first absorbent layer are spaced apart
by 20 to 400 um.

3. An article as claimed in claim 1 or 2 in which the
pore diameter distribution curve of the first'absorbent
layer, as determined with a mercury por051meter, has two
peaks, the ratio of the height of the peak of the smaller

pore diameter to that of the peak of the larger pore

diameter being 1 or below and the most frequent diameter
of the cavities being 80 to 180 um.

4. An article as clalmed in any one of claims 1 to 3,
in which the ratio of the base welght of the first
absorbent layer to that of the second absorbent layer is
0.2 to 2.

5. An article as claimed in any one of claims 1 to 4,
in which the ratio of the diffusion area of the first



of the cavities being 80 to 180 [err] . An article as clai.ned in any
one of clains 1 to 3, in.which the: rat}o of ‘the base melght of the flrst 30
absorbent |ayer to that of the second absorbent |ayer—s—62to—2:

article as clainmed in any one of clains 1 to 4, in the
diffusion area of the first absorbent | ayer to th I “ FHIH |
mne

absorbent layer is at least 3 and the re nrate (ass el e of an
injected test liquid under_a“pressure of 50 [err] .is 35%5 or bel ow. 6.
An article as clainmed in any one of clains 1 to 5,'in which the first

absorbent | ayer conprises fluffy pulp. 10 7. An article as clainmed in

any on&fof cabsarbentolayerntahitbat: of shwomecondrahsarbenerlayeprises

absorbent cof¢ ofleaSt 3AEnd' thel eeeﬁﬁ{ HARA (db AHRroNE Meédj ot &R 6. 15
I n which the, second absorbent |ayer of the absorbent elenent geﬂgrlses
rayon. injected test liquid under a pressure of 50 g/cm

5 - or below.

6. An article as claimed in any one of claims 1 to 5,
in which the first absorbent layer comprises fluffy pulp.

\_/10 7. An article as claimed in any one of claims 1 to 6,
" in which the second absorbent layer comprises absorbent
cotton.

8. An article as claimed in any one of claims 1 to 6,
15 in which the second absorbent layer of the absorbent
element comprises rayon.



