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ABSGREENT RAPER AND AB gORfBE\H'A%Rﬁ’I GULEEPROVI DE® THEREWeEH FI ELD O THE

. LNVENTI ON fhls i nvent|igPescsiptions pagod arl..adogaghie k.. phpet-iand an absor bent
.a,rtlcl e- provided witpt A Flis@e. : pyee .. rzblpagadarésy, it_ relates to an

absor berit paper* Wi o Brasicgb) epigeit 74,1 @ipagbdalFBorjpt i on/ per neat i on
characteristics and :lfzhabsrdi f f upigen. ehabagigri-stilcs and a thin absorbent
article*wherein the. an absorbent. BACKGROUND
.OF T?E | NVENTI ON"The ikl of techni ques aimng at
el evating t ABSORBENIT! PAPERIBND DBSORBENT ARTIOTE ERQENERD AFEEREWITH AN t ar y
napki ns and incgontinence pads and thus these products have been inproved

thefeby «Most of t hese | mprovenents include increase in absorption rate,
FIELD OF THE INVENTION

This invention relates to an absorbent paper and an
absorbent article provided with the same. More particularly,
it relates to an absorbent paper which is excellent in liqﬁid
absorption/permeation characteristics and liquid diffusion
characteristics and a thin absorbent article wherein the
absorbent paper is employed as an absorbent.

BACKGROUND OF THE INVENTION

There have been proposed a number of techniques
aiming at elevating the capacity of absorbing bodily fluid of
paper diapers, sanitary napkins and incontinence pads and
thus these products have been improved thereby. Most of
these improvements includ? increase in absorption rate,
prevention of the back-fl?w_of thé bodily fluid from the
surface of an absorbent, ﬁreqention of leakage and relief of
stickiness to the skin. “

Regarding a material for an absorbent article, for
example, it has been proposed to elevate the absoxption
.capacity and to prevent the post—absorpti&g\back~flow by
using a high-absorbent polymer, whereby a 1£§pid is absorbed
and retained by taking advantage of a physicéé@gmical action,
i.e., ion osmotic pressure, as a substitute fo; hydrophilic
absorbent papers or pulps whereby a liguid is absorbed

through a physical microspace. In fact, this proposal
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prevantion of the back.{JCM/of the bodily fluid fromthg surface of an
absorbent, prevention ‘g’ | eakage and relief of stickiness to the skin.
"Regarding a material for an absorbent article, for exanple, it has been
proposed to el evate the absorption capacity and to prevent the

post - absor pti on back-fl ow by using a hi gh-absorbent pol yner, whereby a
liquid is absorbed and retai ned by taki ng advantage of a physi cochem cal
action, i.e., ion osnotic pressure, as a substitute for hydrophilic

absor bent cpagefibutiesptlopthehdmpinpvanlentuiith itheakdaydagst idr attgha @i Physi cal
m crospace. In fact, this proposal
Thus absorbents comprising a combination of a pulp and a
high—absorbent polymer are employed in almost all absorbent
articles at present.

However, these absorbent articles are still
insufficient in the prevention of leakage. It is suggested
by the fact that the major dissatisfaction at absorbent
articles resides in leakage. Also, it is pointed out that
the conventional absorbent articles have only limited rate of
absorbing bodily fluids and that it is therefore unavoidable
to use a high-absorbent polymer together with, for example,
pulp having a high absorption rate, which also proves the
above-mentioned disadvantage.

As one of the reasons for the unsatisfactory effect
of preventing leakage of the conventional absorbent articles,
it may be mentioned that when pulp forms a flexible fluff
absorbent layer as an absorbent, it absorbs blood on the spot
and thus exhibits only a poor ligquid diffusion
characteristics for utilizing the whole absorbent
efficiently. Although the fluff pulp shows a recovery from
compression and bending at a certain level in a dry state, it
suffers from a serious decrease in strength in a wet state
and thus scarcely shows any recovery. When a stress is
applied to wet pulp, therefore, fhe pulp undergoes
compressive deformation (hereinafter referred to as

"twisting")}, which considerably reduces the absorption space
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gontrPbutes to the inpreyenent in the absorption capackty. Thus absorbents
conprising a. conbinatidirof a pulp and a hi gh-absorbent®:pol yner are

enpl oyed in alnost all absorbent articles at present. _However, these
absorbent articles are still insufficient in the prevention of |eakage. It
I s suggested by the fact that the major dissatisfaction at absorbent
articles resides in | eakage. Also, it i's pointed out that the conventi onal
absorbent articles have only Iimted rate of absorbing bodily fluids and
that it isthéeeefor eWheavbhdadbsotrbedsbodihyghilalhdolibemetpangae idueoges her
with, for exanple, pulp having a high absorption rate, which also proves

t he above-#ft teheting safivabhageoras the decrpaseeipotibef pulphdiber

unsati sfactory effect . L. . .
spaCe accompanying the twisting causes an increase in the

transfer resistance of the bodily fluid toward the polymer.
As a result, ﬁhe absorption efficiency of the polymer is
lowered and the re-absorptioﬁ rate of the twisted absorbent
as the whole is seriously lowered too, which often results in
leakage.

As a technigque for improving the liquid diffusion
characteristics of the fluff pulp, there has been reported to
produce a high-density pulp by compression to give thereby
improved diffusion characteristics. However, this technique
not only fails to fundamentally solve the problem of twisting
of pulp but also worsens the absorption efficiency of the
polymer on the contrary, since the inter-fiber distance of
the pulp is shortened and thus the transfer resistance of
bodily fluid toward the polymer is significantly elevated.
That is to say, the conventional absorbents comprising fluff
pulp are still insufficient in the absorption capacity and
prevention of leakage and cannot provide both of a high
absorption rate and good liguid diffusion characteristics at
the same time.

Most of the conventional absorbent papers are those
obtained by paper-sheeting naturél pulp by the wet method.
When a common absorbent paper obtained by sheeting natural

pulp is dehydrated and dried in the dehydration/wet-
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of preventing |eakage of,. the conventional absorbent artmcles, it may be
nmentioned that when pukﬁ forms a flexible fluff absorbént Iayer as an
absorbent, it absorbs bl ood on the spot and thus exhihits only a poor
liquid di ffusion characteristics for utilizing the whol e absorbent
efficiently. Although the fluff pulp shows a recovery from conpression and
bending at- a certain level in a dry state, it suffers froma serious
decrease in strength in a wet state and thus scarcely shows any recovery.
Wen a strmssssingfptybeg toteps dutpngt beeepaper-sheepihy pmdeegsgs a
conpressi ve deformation (hereinafter referred to as "tw sting"), which
consi der ab#tyconglucestranabboree i @pcepaceue to the interfacial tension

of water and hydrogen bond between fibers upon dehydration/-
drying. This restraint force makes the inter-fiber distance
of the pulp very tight. As a result, the absorbent paper
obtained from this pulp exhibits only a very slow
absorption/permeation of a liquid. Furthermore, the pulp
fiber space, by which the liquid is substantially absorbed,
is extremely reduced.

Attempts have been made to elevate the bulkiness of
absorbent paper by, for example,'craping or embossing.
However, these processing techniques can scarcely enlarge the
absorption space essentially consisting of pulp fibers but
only elevate the apparent thickness and thus the liquid
absorption/permeation characteristics cannot be improved
thereby. It has also been attempted to produce a high-
bulkiness absorbent pulp'by bulkily laminating pulp sheets by
a dry method such as air-laying and binding these sheets
together with the use of an appropriate binding agent.
According to this method, an absorbent sheet, which has an
extremely low density, a loose inter-fiber structure and a
large absorption space in a dry state, can be obtained. When
this absorbent paper absorbs a liquid, however, it shows very
poor liquid diffusion characterisiics in spite of its large
absorption space. In addition, this sheet suffers from the

same disadvantage as that of the fluff pulp, namely, it
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t her &f. Wen the absowbed bodily fluid is returned dug;to the tw sting,
furthernore, the decrédse in the pulp fiber space accowpanying the tw sting
causes an increase in the transfer resistance of the bodily fluid toward
the polyner. As a result, the absorption efficiency of the polyner is

| owered and the re-absorption rate of the tw sted absorbent as the whole is
seriously lowered too, which often results in | eakage. As a techni que for

i mproving the liquid diffusion characteristics of the fluff pulp, there has
been repontddrgoepr adticeiaglisettdensgi,t when pressuserpries sippl i gioeit her eby
I mproved diffusion characteristics. However, this technique not only fails
to fundandit al wgtsekatethe probl em of thStIng

7

There have been also used cellulose-based nonwoven
fabric absorbent sheets such as rayon spﬁn bonded ones. In a
nonwoven fabric absorbent sheet composed of a single fiber,
the liquid diffusion characteristics and the liguid
absorption/pe;meation characteristics are mutually
contradicﬁory. The liquid diffusion characteristics have a
tendency to be improved by.reducing the fiber diameter. 1In
this case, however, the inter-fiber distance is shortened and
thus the liquid absorption/permeation characteristics is
worsened. When the fiber diameter is enlarged, on the
contrary, the liquid absorption/permeation characteristics is
improved but the ligquid diffusion characteristics are
worsened. That is to say, the liguid absorption/permeation
characteristics and liquid diffusion characteristics are
contradictory to each other and it was therefore impossible
to obtain an absorbent sheet satisfying both of thesé
regquirements, namely, high liquid diffusion characteristics
and excellent liquid absorption/permeation characteristics.

JP-A-4-89053 has reported & prior technique for
obtaining an super-thin absorbent article free from leakage
{the term "JP-A" as used herein means an "unexamined
published Japanese patent application"). According to this
patent, a super-thin absorbent article can be obtained by

constructing an absorbent with the use of a combination of
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of p&lp but al so worseag the absorption efficiency of (he polymer on the
contrary, since the int&r-fiber distance of the pulp i"$"shortened and thus
the transfer resistance of bodily fluid toward the polynmer is significantly
el evated. That is to say, the conventional absorbents conprising fluff pulp
are still insufficient in the absorption capacity and prevention of |eakage
and cannot provide both of a high absorption rate and good |iquid diffusion
characteristics at the same tinme. Mst of the conventional absorbent papers
are thosevakianfsecabsprpapsr sbieessi dd ffeming ipulabsyraotheonépemedioton Wien a
common absor bent paper obtai ned by sheeting natural pulp is dehydrated and
dried in F gragﬁﬁapgﬁpgﬁ/ﬂgg_d;§fu510n characteristics from each other

with high-absorbent polymers. However, this super-thin

absorbent article has a disadvantage such that it is designed

by taking the flow of bodily fluid in the absorbent article

and the functions (temporary absorption/permeation/diffusion/

retention of the bodily fluid) of each absorbent sheet into

consideration and, as a result, the number of the absorbent

sheets is increased and the structure of the absorbent

becomes complicated. This disadvantage brings about

undesirable results, namely, a decrease in the productivity

and an increase in the production cost.

Accordingly, it is an object of the present invention

to obtain an absorbent paper with a good performance, which

has a large absorption space, good absorption/permeation

characteristics and excellent diffusion characteristics, and

to provide an absorbent article provided with the absorbent

paper, which has an extremely high absofption capacity,

suffers from little leakage, has a high thinness and can be

comfortably fitted.

SUMMARY OF THE INVENTION

The present inventors have conducted extensive
studies and consequently found that the above-mentioned
object can be achieved by partitioning an absorbent paper
into a surface layer and a base layer and appropriately

blending a highly bulky cellulose fiber into these layers.

This Sheet Has Been Re’ilaced

WA



Thi s~Sheet Has Been R.kaced pressing/dryi ng steps gwying the

paper - sheeti ng process ‘a strong restraint force occursd due to the
interfacial tension of water and hydrogen bond between fibers upon
dehydration/- drying. This restraint force makes the inter-fiber distance
of the pulp very tight. As a result, the absorbent paper obtained fromthis
pul p exhibits only a very sl ow absorption/perneation of a |iquid.
Furthernore, the pulp fiber space, by which the liquid is substantially
absorbed, is extr@hel preedoteinvantéoptswhavh beenbeede ach igivedaton tthe

bul ki ness of
basis of the above finding, provides an absorbent paper

cbmprising at least one base layer, which is obtained by
paper-sheeting a material containing a highly bulky cellulose
fiber, and a surface layer, which is located on the base
layer(s) and obtained by paper-sheeting a material containing
a high-bulkingss cellulose fiber.

The present invention further provides an absorbent
article having a liquid-permeable surface material, a liquid-
retaining absorbent and a liquid-impermeable leakproof
material wherein the above-mentioned absorbent paper and a

high-absorbent polymer are employed in the absorbent.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of an absorbent article
according to the Example.

Fig. 2 is a partially cutaway perspective view of a
surface sheet A which is employed in the absorbent article of
Fig. 1.

Fig. 3 is a sectional view of an absorbent paper
according to the Example.

Fig. 4 is a perspective view of an instrument for
measuring the absorption height to a liguid by Klemm’s

method.

Fig. 5 is a sectional view of an instrument for

measuring the liguid absorption time, the liguid-spreading
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absorbent paper by, fogmexanple, craping or enbossing Thowever, these
processi ng techni ques ‘&éh scarcely enlarge the absorpt¥dn space essentially
consisting of pulp fibers but only el evate the apparent thickness and thus
the |iquid absorption/perneation characteristics cannot be inproved
thereby. It has al so been attenpted to produce a hi gh- bul ki ness absor bent
pulp by bulkily lam nating pulp sheets by a dry nmethod such as air-1|aying
and binding these sheets together with the use of an appropriate binding
agent . Acesed rgd dhehidymastiltodacn fAlssordfersn disairbamt ghapes an axtrenel y
| ow densi t a loose inter-fiber structure and a |arge absorption space in
a dry staﬁéscgﬁﬁnﬁeaéﬁﬂﬁLﬁed Wien this absorbent paper absorbs a |iquid,

however, it shows very pqor gyld di ff usi gn ch%racterlstlcs i n gplte of
its |arge Fi is a perspective view an apparatus £

measuring the liquid passage time.
Fig. 7 is a perspective view of a female waist model.
Fig. 8 is a perspective view showing the female waist
model to which a sanitary napkin is fitted.
In Figs. 1 to 8, each reference numeral has the

following meaning:

1: surface material,

2: absorbent,

2A: absorbent paper,

2B: high-absorbent polymer,

3: leakproof material,

4: adhesive,

53 fixing tape,

6: peelable paper,
10: absorbent article (sanitary napkin).

DETAILED DESCRIPTION OF THE INVENTION

The absorbent paper according to the present
invention comprising at least one base layer and a surface
layer located on the base layers and optionally has one ox
more appropriate intermediate layers located between the base
layers and the surface layer, if hecessary. The surface

layer, the base layer(s) and the intermediate layer(s) are
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absorption space. In addltlon this sheet suffers fr0~; he sane

di sadvant age as that Gt the fl uff pul p, nanely, it -4 under goes

twi sting/settling, when pressure is applied to it in a wet state. There
have been al so used cel | ul ose-based nonwoven fabric absorbent sheets such
as rayon spun bonded ones. In a nonwoven fabric absorbent sheet conposed of
a single fiber, the liquid diffusion characteristics and the liquid
absorption/ perneation characteristics are nmutually contradictory. The

| i qui d di bbusiioadchar peperit-sheetingve material containing a highly

bulky cellulose fiber.
' In the absorbent paper of the present invention, a
liquid first comes in contact with the surface layer wherein
the liquid is quickly absorbed and quickly penetrates to the
back face, while the liquid is quickly diffused in the base
layer(s). Thus an ideal sequence of liguid flow can be
established.

The highly bulky cellulose fiber is rich in bulkiness
and excellent absorption/permeation characteristics.
Further, it is free from an excess inter-fiber restraint
force due to hydrogen bond during the dehydration/drying
step, different from the wet-sheeting process of the
conventional pulp, and thus the inter-fiber distance of the
highly bulky cellulose fiber is not excessively tight. By
blending an appropriate amount of the highly bulky cellulose
fiber into the surface layer and the base layer and
controlling the inter-fiber restraint force during the wet-
sheeting process, a bulky absorption space is formed in each
layer and both of good absorption/permeation characteristics
and good absorption/diffusion characteristics, which are
contradictory to each other, can be achieved and sustained.
That is to say, an idealized fiber space structure of the
absorbent paper as the whole can be thus designed.

Examples of the highly bulky cellulose fiber include

the following ones.

nke(laced -9 -
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vtendéncy to be inproved by reducing the fiber dianmetesy In this case,
however, the inter-fiB& distance is shortened and thds the liquid
absorption/perneatlon characteristics is worsened. Wen the fiber dianeter
is enlarged, on the contrary, the liquid absorption/perneation
characteristics is inproved but the liquid diffusion characteristics are
worsened. That is to say, the |iquid absorption/perneation characteristics
and liquid diffusion characteristics are contradictory to each other and it
was therefore inpaspi el Xuilladd af ibews dosihend steptosadpséyfbpebot h of
t hese requirenments, nanely, high liquid diffusion characteristics and
excel | entstrugpfucabsorpsteh/ perueuron chanped estsuetereJPipldeg9053 has
reported a prior technique for obtaining an super-thin absorbent article
free frorfifeifatee and/or branched structure). Preferred examples
include crosslinked fibers, wherein cellulose fibers and
molecules are crosslinked to each othexr with the use of an
appropriate crosslinking agent so as to maintain a bulky
structure even in a wet state, and more preferred examples
include crosslinked cellulose fibers having an improved wet
modulus.

{(b) Cellulose fibers having a fiber cross section
area (W) of from 3.0 x 107 cm? to 20 x 10 cm? , in
particular, from 5.0 x 10% cm® to 20 x 10°® cm?. Preferable
examples include those having a fiber cross section area (W)
of from 3.0 x 10® cm? to 20 x 10°® cm™® and a deviation from
circular form (0} of the fiber section of from 0.5 to 1.

When a cellulose fiber having a fiber cross section
area (W) of less than 3.0 x 10° cm? is used, it is difficult
to control the formation of hydrogen bond between fibers
during the paper-sheeting process. Because of this, the
resulting absorbent paper tends to lower in its bulkiness and
liquid permeation characteristic. On the other hand, when a
cellulose fiber having a fiber cross section area (W)
exceeding 20 x 10°% cm? is used, arrangement of fibers during
paper-sheeting process is highly disarranged. As a result,

the resulting absorbent paper tends to lower in its liquid

diffusion characteristic and tensile strength.

. ~ 10 -
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(‘the term "JP-A" as usegh herein neans an "unexam ned pyghy i shed Japanese
patent application"). Atcording to this patent, a supef-thin absorbent
article can be obtained by constructing an absorbent with the use of a
combi nati on of vari ous absorbent sheets differing in

absorption/ perneation characteristics and diffusion characteristics from
each other with high-absorbent polyners. However, this super-thin absorbent
article has a disadvantage such that it is designed by taking the flow of
bodily fluid in thédligssabivelart whlea andetlialogecthidres (Haanipay & y

absorption/permeation/diffusion/ retention of the bodily fluid) of each
absor bent Sg¥dptigngfrom circular form (O) of the fiber section of less

fhan 0.5 is used, it becomes difficult to control the
formation of hydrogen bond between fibers due to the flatness
of the fiber. As a result, the resulting absorbent sheet
tends to lower in its bulkiness and permeation
characteristig.

The expression "twisted structure® as used herein
means a structure where fibers are twisted along the
longitudinal direction of fiber and the frequency of twisting
is preferably 2.0/mm or more. The "crimped structure"” means
a structure where fibers are helically crimped along the
longitudinal direction of fiber. The "folded structure"
means a structure where fibers are folded along the
longitudinal direction of fiber. The "branched structure"
means a structure where fibers are branched.

The fiber cross section area and the deviation from
circular form of fiber cross section as described herxein are
determined by the methods as will be described hereinafter.

The highly bulky cellulose fiber may be made of any
material without restriction, so long as the cellulose fiber
has the above-mentioned properties. Specific examples
thereof include natural cellulose fibers such as pulp and
cotton and regenerated cellulose.fibers such as rayon ahd
cuprammonium rayon. Either one of these fibers or a mixture

thereof may be used. It is preferable to use regenerated
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eonsideration and, as @ result, the nunber of the absgppbent sheets is
increased and the strédfure of the absorbent becones &dnplicated. This
dlsadvantage bri ngs about undesirable results, nanely, a decrease in the
productivity and an increase in the productlon cost. Accordingly, it is an
obj ect of the present invention to obtain an absorbent paper with a good
performance, which has a | arge absorpti on space, good absorption/ perneati on
characteristics and excellent diffusion characteristics, and to provide an
absor bent cantiucbeepravedte] whieh fiiberaksosihe dledtdpsy artd chdascals extrenel y

hi gh absorption capacity, suffers fromlittle | eakage, has a high thinness
and can beecaibar tfalriny offi tvhédh SakiVRRY a®bithia riNyENDNEYolled,
ﬁércerized pulps having a wet-enlarged fiber cross section
area and crosslinked pulps having a bulky structure. It is
particularly preferable to use a crosslinked pulp, since it
can give the bulkiest structure and is available at a low
price.

Examples of crosslinking agents for cellulose fibers
include N-methylol compounds such as dimethylol ethylene urea
and dimethylol dihydroxyethylene urea; polycarboxylic acids
such as citric acid, tricarballylic acid and butanetetra-
carboxylic acid; and polyglycidyl ethexr compounds. Among
these crosslinking agents, polycarboxylic acids and
polyglycidyl ether compounds, which evolves no substance
toxic to human body such as formalin, are preferable.
Crosslinked pulps obtained with the use of these crosslinking
agents can be preferably used as a highly bulky cellulose
fiber.

The absorbent paper according to the present
invention comprising a surface layer and at least one base
layer. Furthermore, it may contain one or more intermediate
layers if necessary. 1In the production of the absorbent
paper of the present invention, the base layers are first
sheetéd and the surface layer is.finally sheeted. It is
preferable that a base layer is a layer which has an

absorption/diffusion function of powerfully absorbing a
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Jhe bresent i nventors have conducted extensive studi egTgnd consequentlyi
f.ound that the above-menti oned object can be achi eved by partitioning an
absorbent paper into a surface |ayer and a base |ayer. and appropriately
bl endi ng a highly bulky cellul ose fiber into these |ayers. -6- - The
present invention, which has been achi eved on the basis of the above
finding, provides an absorbent paper conprising at |east one base |ayer,
whi ch is obtained by paper-sheeting a material containing a highly bul ky
cel | ul ose 1ligquid and diffusing the same to the whole structure. On
the other hand, it is preferable that the surface layer is a
fayer having a function of guickly absorbing the liguid and
allowing smooth penetration of the same toward the base
layer.

It is preferable that the base layer has a
substantial thickness ranging from 0.2 to 2.0 mm and an
absorption height to physiological saline by Klemm’s method
of from 50 to 150 mm (after 1 minute) and from 100 to 300 mm
(after 10 minutes). It is still preferable that the base
layer has a thickness substantially ranging from 0.2 to 1.0
mm and an absorption height to physiological saline by
Klemm’s method of from 60 to 120 mm (after 1 minute) and from
120 to 250 mm (after 10 minutes}).

A base layer having an absorption height by Klemm’s
method of less than 50 mm {(after 1 minute) and 100 mm (after
10 minutes) is not preferred because such a base layer may
not be sufficient in the absorption function of the liquid
from the surface layer in some cases, whereas a base layer
having an absorption height by Klemm’s method exceeding 150
mm {after 1 minute) and 300 mm (after 10 minutes) may not be
preferred in the case where it is used in combination with a
high—absorbent polymer because the flow of the liguid toward
the high-absorbent polymer may sfagnate in the base layer.

Alternatively, when the substantial thickness of the

base layer is less than 0.2 mm, there is a tendency that the

This Sheet Has Been Reﬂlaced

AR




Bi ber-' and a surface I?)Lﬁ which is |located on the basge | ayer(s) and
obt ai ned by paper-sheetffig a material containing a hi gh-bul ki ness cel | ul ose
fiber. The present invention further provides an absorbent article having a

| i qui d- perneabl e surface material, a liquid- retaining absorbent and a
| i qui d-i nper neabl e | eakpr oof mat erial wherein the above-mentioned absorbent

paper and a hi gh-absorbent polyner are-enployed in the absorbent. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectional view of an absorbent
article acoraithgd cthenel iyainpllpeing gdiRfused Hromi shéysapfaveylpgespestive
view of a surface sheet A which is enployed in the absorbent article of
Fig. 1. the whole structure is reduced. When the substantial
thickness exceeds 2.0 mm, on the contrary, any super-thin
absorbent paper or absorbent article can be hardly obtained.
In this case, there is a tendency that an excessively large
space is formed in the step of forming a composite absorbent
article compoged of the absorbent paper together with a high-
absorbent polymer, which makes the smooth migration of the
bodily fluid toward the high-absorbent polymer difficult.
The basis'weight of the base layer may range from 10 to 200
g/m?*, preferably from 20 to 200 g/m?.

In the base layer, the inner space structure/space
distribution can be controlled over a range from a large
space size affecting the initial absorption and diffusion
rate to a small space size aiming at enlarging the surface
area relating to the diffusion distance by blending the
highly bulky cellulose fiber with a hydrophilic microfiber at
a definite ratio. Therefore, a base absorption layer which
is excellent in the initial absorption rate and the
absorption/diffusion capacity (i.e., showing a long diffusion
distance) can be easily obtained.

That is to say, it is preferable to produce the base
layer by paper-sheeting a material containing from 20 to 80 %
by weight, on the basis of the tofal weight of the base
layer, of the above-mentioned highly bulky cellulose fiber
and from 80 to 20 % by weight of the hydrophilic microfiber,
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vFig.*3is a sectionalﬁg{eM/of an absorbent paper accqrging to the Exanple.
Fig. 4 is a perspective’ view of an instrument for meastring the absorption
height to a liquid by Klemms method. Fig. 5 is a sectional view of an

i nstrument for nmeasuring the liquid absorption tinme, the |iquid-spreading
area and the dynam c back-fl ow of an absorbent paper or an absorbent
article. Fig. 6 is a perspective view of an apparatus for neasuring the

| i qui d passage tine.
namely, a material wherein two or more fibers differing in
properties from each other. It is still preferable that the
material contains from 30 to 70 % by weight of the above-
mentioned highly bulky cellulose fiber and from 70 to 30 % by
weight of the hydrophilic microfiber. When the content of
the highly bulky cellulose fiber is less than 20 % by weight,
any absorbent'paper having a sufficient absorption space can
be hardly obtained. When it exceeds 80 % by weight, on the
other hand, the diffusion characteristics tend to be
worsened.

Examples of the above-mentioned hydrophilic
microfiber include those having hydrophilic fiber surface and
a large specific surface area, such as:

(1) fibers having a fiber cross section area of from
0.1 x 10%cm® to 2.0 x 10 cm? and a deviation from circular
form of from 0.1 to 0.5; and

(ii) fibers having a specific fiber surface area of
from 1.0 to 20 m?/g; may be cited. Fibers satisfying either
one of the above-mentioned requirements (i) and (ii) are
usable without restriction. For example, cellulose fibers
such as pulp, cotton and rayon and hydrophilic synthetic
fibers such as acrylonitrile and polyvinyl alcochol may be
used either alone or in the form of a mixture thereof. A
fiber having a fiber cross sectioﬁ area exceeding 2.0 x 10°°
cm oxr a specific fiber surface area of less than 1.0 m?/g has

a small surface area and thus the desired diffusion
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view of a female wai st nodel. /9. 8 is a

nFig.‘,7 I's a perspecti Ve, :
per spective view showig the femal e wai st nodel to whiséh a sanitary napkin
is fitted. In Figs. 1 to 8, each reference nuneral has the follow ng

meani ng: 1: surface material, 2: absor bent, 2A: absor bent
paper, 2B: hi gh- absor bent pol ynmer, 3: | eakproof material, 4:
adhesi ve, 5: fixing tape, 6: peel abl e paper, 10: absor bent

article (sanitary napkin).
characteristics can be hardly obtained in this case. When

the deviation from circular form is 0.5 or above, the
m&crofiber per se hardly undergoes hydrogen bond and thus the
desired diffusion characteristics can be scarcely achieved in
this case. On the other hand, a fiber having a fiber cross
section area of less than 0.1 x 10™® cm or a specific fiber
surface area exceeding 20 m?’/g has a too large surface area
and thus there is a tendency that, when used in combination
with a high-absorbent polymer, the flow of the liguid toward.
the high-absorbent polymer stagnates in the absorbent paper.

The specific fiber surface area as described herein
can be calculated based on the fiber cross section area (W)
and the deviation from circular form (0) of the fiber.
Alternatively, it can also be determined by known methods
such as nitrogen adsorption method, mercury porosimeter
method and the like.

In order to stabilize the space structure of the base
layer and the whole absorbent papexr, a hot-melt adhesive
fiber may be added in the step of wet-sheeting, which is
preferable since the space structure can be maintained in a
stable state even though the absorbent paper is moistened.

Any hot-melt adhesive fiber may be used therefor, so
long as it is molten and adheres to each other upon heating.
Preferable examples of such a fiﬁer include olefin fibers
such as polyethylene, polypropylene, polyester and polyvinyl

alcohol fibers; polyethylene/polypropylene composite fiber;
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DETALLED DESCRI PTI ON CENTHE | NVENTI ON The absorbent paper according to the
present invention conpki‘sing at | east one base |ayer aiid a surface |ayer

| ocated on the base | ayers and optionally has one or nore appropriate

i nternmedi ate | ayers | ocated between the base |ayers and the surface |ayer,

I f necessary. The surface |ayer, the base |l ayer(s) and the internedi ate

| ayer(s) are - 8 Thi s Sheet Has Been Repl aced obt ai ned by
paper-sheeting a material containing a highly bulky cellulose fiber. In the
absor bent ppagethgfl enled pplgestieri moapbisdite £iber; low-melting

polyester/polyester composite fiber; and fibers having
H&drophilic fiber surface such as polyvinyl
alcohol/polypropylene composite fiber and polyvinyl
alcohol/polyester composite fiber.

The content of the hﬁt-melt adhesive fiber in the
base layer may range from 0 to 30 % by weight, preferably
from 2 to 20 % by weight, on the basis of the total weight of
the base layer. When this content exceeds 30 % by weight,
the absorption/permeation characteristics of the absorbent
paper might be deteriorated.

It is preferable that the surface layer has a
substantial thickness ranging from 0.2 to 2.0 mm and an
absorption height to physiological saline by Klemm’s method
of 20 to 80 mm (after 1 minute) and 30 to 120 mm (after 10
minutes). It is still preferable that the surface layer has
a thickness substantially ranging from 0.2 to 1.0 mm and an
absorption height to physiological saline by Klemm’s method
of 30 to 60 mm (after 1 minute) and 40 to 80 mm (after 10
minutes).

When the substantial thickness is less than 0.2 mm, only
an insufficient absorption space for temporarily maintaining
the liquid can be obtained. When the substantial thickness
exceeds 2.0 mm, on the contrary,.the absorption space becomes
excessively large and the ligquid cannot smoothly migrate

toward the base layer. In this case, any super-thin
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|IQUhd first cones in £ant act with the surface layer vWhgrein the liquidis
qui ckly absorbed and gai'ckl y penetrates to the back faCe while the liquid
is quickly diffused in the base layer(s). Thus an ideal sequence of |iquid
fl ow can be established. The highly bulky cellulose fiber is rich in
bul ki ness and excel | ent absorption/perneation characteristics. Further, it
Is free froman excess inter-fiber restraint force due to hydrogen bond
during the dehydration/drying step, different fromthe wet-sheeting process
of the corabswxhsr gRrgy candhsarbarnite dattierld idan ki shardby opbtagnadghl y
bul ky cel |l ul ose fiber is not excessively tlght By bl endi ng an appropriate

amount of WHER HilghaPsanRdi e haiiddde by oot BHfhad ra &eer | hyBENURE t he

base Iayerraqess than 20 mm or the absorption height by Klemm’'s method
after 10 minutes is less than 30 mm, the instantaneous
absorption rate upon the contact of the absorbent paper with
the liquid becomes insufficient. When the absorption height
by Klemm’s me?hod after 1 minute exceeds 80 mm or the
absorption height by Klemm’s method after 10 minutes exceeds
120 mm, on the contrary, the capacity of the suxrface layer of
absorbing the ligquid becomes excessively large. In this
case, the liquid cannot smoothly migrate into the base layexr
but is retained on the surface for a long time after the
absorption, which deteriorates the re-absorption
characteristics and stick-free feel. The basis weight of the
surface layer may range from 10 to 200 g/m?, preferably from
20 to 100 g/m2.

It is preferable that the above-mentioned surface
layer is produced by paper-sheeting a material containing a
highly bulky cellulose fiber as the main component. In this
case, the surface layer consists mainly of a region with a
large space size alone. Thus an absorbent surface layex
showing an extremely high absorption rate and excellent
permeation characteristics can be obtained.
Namely, it is important that the above-mentioned

surface layer is produced by paper-sheeting a material which

contains from 50 to 90 % by weight of a highly bulky
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scontrol ling the intervggber restraint force during theet- sheeting
process, a bul ky absorpt’i on space is formed in each | ayer and both of good
absorption/ perneation characteristics and good absorption/diffusion
characteristics, which are contradictory to each other, can be achi eved and
sustained. That is to say, an idealized fiber space structure of the

absor bent paper as the whol e can be thus desi gned. Exanples of the highly
bul ky cellul ose fiber -include the follow ng ones. (a) Cellulose fibers

havi ng a sterladseapifibebdeaindt ok U2 etd t 39 St eldly ske Lightir f &rhopeslelt

structure, folded
adhesive fiber, on the basis of the total weight of the
éﬁrface layer. When the content of the highly bulky
cellulose fiber is less than 50 %_by weight, there is a
tendency that the absorption/permeation rate and bulkiness of
the surface layer are insufficient for absorbing the liquid.
On the contra;y; the content of the highly bulky cellulose
fiber exceeding 98 % by weight makes paper-sheeting
difficult. When the content of the hot-melt adhesive fiber
is less than 2 % by weight, there is a tendency that the
binding force, in particular the wet-binding force, becomes
insufficient. On the contrary, the content of the hot-melt
adhesive fiber exceeding 30 % by weight is liable to lower
the absorption rate and the permeation rate.

As the highly bulky cellulose fiber, those similar to
the ones employed in the base layer may be used without
restriction. Similarly, the hot-melt adhesive fibers
employed in the base layer may be used in the surface layer
without restriction.

In addition to the components as described above, the
base layer and surface layer may optionally contain, for
example, water-soluble binders and paper-sheeting aids to
achieve thereby the optimum toughness, thickness and
absorption characteristics of thé absorbent paper. Examples
of the water-soluble binders include water-soluble resins

such as polyvinyl alcohol and sizing agents such as staxrch.
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structure and/ or branched structure). Preferred exanpks i ncl ude
crosslinked fibers, wh‘ ‘ein cellul ose fibers and nnleCu es are crosslinked

to each other with the use of an appropriate crosslinking agent so as to
mai ntain a bul ky structure even in a wet state, and nore preferred exanpl es
I ncl ude crosslinked cellulose fibers having an inproved wet nodul us. (b)
Cellul ose fibers having a fiber cross 'section area (W of from3.0 x
10[err] cnferr] to 20 x 10[err] cnferr] , in particular, from5.0 x 10-6
cn to 20Exaifpi@scii. tiheeparpahl-aheriple s idic|inta ddwsthdwy | cpab e bef
cross section area (W of from3.0 x 10[err] cnferr] to 20 x 10[err]
cnjerr] antparddwigarl emiffigreritr sdl@mngtdr mhq GheofaliswerYerderpapet i on. ©f , from
0.5 to 1. Wien a cellulose fiber having a fiber cross section

natural pulps such as wood pulp and straw pulp. Examples of

further additional components include chemical pulps such as

kraft pulp and soda pulp; hydrophilic fibers such as cotton

and rayon fibers; and high-absorbent polymers represented by

polyacrylates.

The absorbent paper of the present invention may have

a two-layer structure wherein a surface layer is directly

located on the base layer. Alternately, it may have a three-

or more layer structure wherein one or more intermediate

layers are located on the base layer and a surface layer is

further located thereon.

In the case of the two-layer structure consisting of

2 base layer and a surface layer, for example, the surface

layer produced by paper-sheeting in accordance with the

compeosition range as specified above is laminated on the base

layer. For the smooth migration of the absorbed liquid to

the base layer without being retained in the surface layer,

it is preferable to form the absorbent paper by selecting

such a combination that the absorption heights by Klemm’s

method after 1 and 10 minutes of the base layer are

respectively higher than the absorption heights by XKlemm’s

method after 1 and 10 minutes of the surface layexr. By

constructing such a structure, the liguid would smoothly

penetrate from the surface layer to the base layer without
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ar ea (Vv of |l ess than 3\0 x 10[err] cnferr] is used, ur3|s difficult to
control the formation &f hydr ogen bond bet ween flbers durlng t he
paper - sheeti ng process. Because of this, the resulting absorbent paper
tends to lower in its bulkiness and quuid perneation characteristic. On
t he other hand, when a cellulose fiber having a fiber cross section area
(W exceeding 20 x 10-6 cnferr] is used, arrangenent of fibers during
paper -sheeting process is highly disarranged. As a result, the resulting
absor bent bgapegr redrdsiedo drowdye ismriftasd iad dhdisf farsiadrs atizernic tlsa v 509 ca and

tensile strength. 10 -
comfortable stick-free feel can be obtained.

' In some cases where, for example, an extremely large
amount of a liquid should be absorbed or the absorbent
article should be used for a prolonged period of time, the
absorbent paper may be provided with one or more intermediate
layers to thereby enlarge the absorption space.

The structure of the intermediate layer may be
appropriately selected depending on the purpose. For
example, an intermediate layer which is produced by paper-
sheeting a material containing from 30 to 90 % by weight of a
highly bulky cellulose fiber, from 10 to 60 % by weight of a
hydrophilic microfiber and from 0 to 30 % by weight of a hot-
melt adhesive fiber, each on the basis of the total weight of
the intermediate layer, and having a basis weight of from 10
to 100 g/m? may be preferably employed.

For the smooth migration of the absorbed liguid to
the base layer without being retained in the surface layer,
it is preferable to control the absorption heights by Klemm’s
method after 1 and 10 minutes of the intermediate layer
respectively to levels higher than the corresponding ones of
the surface layer but lower than those of the base layer.

The absorption height by Klemm’s method of the intermediate
layer may be controlled preferabiy by varying the composition
ratio of the above-mentioned highly bulky cellulose fiber to

the hydrophilic microfiber. 1In particular, it is the easiest
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:Al ternatively, when a IIquse fiber having a deviatipn fromcircular form
(0) of the fiber secti®fi of less than 0.5 is used, |t¢bécones difficult to
control the formation of hydr ogen bond bet ween fibers_due to the fl atness
of the fiber. As a result, the resulting absorbent sheet tends to |lower in
Its bul ki ness and perneation characteristic. The expression "tw sted
structure” as used herein neans a structure where fibers are tw sted al ong
the longitudinal direction of fiber and the frequency of twisting is

pr ef er abl me2h6tdmrherefore toTheon'tooilnde sonderdr &f roen hyaliphictiuor e where
fibers are helically crinped along the |ongitudinal direction of fiber. The
"fol ded smigepiberpeaforacsempdeur &hghlyerophdld camd arsifddealighgraek

in the intermediate layer in a content (% by weight) being
larger than its content (% by weight) in the surface layer
but smaller than its content (% by weight) in the base layer.

In order to obtain a multi-layer absorbent paper by
laminating the above-mentioned surface layer and base layers,
absorbent papers may be bonded to each other by using an
appropriate hydrophilic binder or by a mechanical means such
as embossing. It is particularly preferable to obtain an
absorbent paper of an integral structure by effecting multi-
layer paper-sheeting in the step of wet sheeting and hot-
melting the layers to each other with the use of a hot-melt
adhesive fiber in the step of drying or by forming hydrogen
bonds between a water-soluble binder such as polyvinyl
alcohol and pulp. In the absorbent paper obtained by this
method, fibers closely interlock together and thus layers do
not separate from each other. Thus the absorbed liquid is
not retained among the layers but smoothly transferred to the
base layer, thereby achieving excellent absorption
characteristics. According to this method, furthermore,
paper-sheeting, compositing and drying of each layer can be
carried out in a single step, which is advantageous from the
viewpoints of cost and convenience in the process.

The multi-layer paper-sheeting in the wet sheeting

step can be performed by a known method by using, for

This Sheet Has Been R
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l,ongi t,udi nal direction.ef fiber. The "branched structq&g; neans a structure
where fibers are branchiad. The fiber cross section are#&-and the deviation
fromcircular formof fiber cross section as described herein are

determ ned by the nethods as will be described hereinafter. The highly
bul ky cellulose fiber may be nmade of any material wthout restriction, so

|l ong as the cellul ose fiber has the above-nentioned properties. Specific
exanpl es thereof include natural cellulose fibers such as pulp and cotton
and regeneestmrplee| duhoitiflbges paphrasarchyos.anWhenpranwonilaperayaber

Ei ther one of these fibers or a mxture thereof may be used. It is

pref er abl M2ghire ecemprésingda-first paper machine shdem HasoBdepapead

machine is employed as the multi-layer paper machine, for
example, the base layer is sheeted by the first paper machine
while the surface layer is paper-sheeted by the second one.
After composing, the obtained composite product is dried with
a Yankee drier. Thus an absorbent paper consisting of two
layers, i.e., the base layer and the surface layer can be
produced. Further, an absorbent consisting of three layers
including a base layer, an intermediate layer and a surface
layer can be produced by using a multi-layer paper machine
comprising a first paper machine, a second paper machine and
a third paper machine whereby the base layer, the
intermediate layer and the surface layer are paper-sheeted
respectively with the first, second and third paper machines,
followed by the formation of a composite material and drying
with a Yankee drier. |

The multi-layer paper sheeting in the wet sheeting
step can be performed by another method using, for example, a
paper machine comprising one paper machine and plural nozzles
for blowing out the paper material onto the paper-making
wire. Namely, an absorbent paper consisting of two layers
including a base layer and a surface layer can be produced by
separately blowing out the materials for the base layer and
the surface layer from two nozzles to form respective layers

and then paper-sheeting these two layers simultaneously.
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cel lulose fibers, the fiber cross section area and crosgs, section form of

whi ch can be arbltrarlry control |l ed, nercerized pul ps haV|ng a wet -enl ar ged
fi ber cross section area and crossl i nked pul ps having.a bulky structure. It
is particularly preferable to use a crosslinked pul'p, since it can give the

bul ki est structure and is available at a | ow price. Exanples of
crosslinking agents for cellulose fibers include N nethylol conpounds such

as di nethyl ol ethylene urea and di net hyl ol di hydroxyet hyl ene urea;
pol ycar boxgimtlaeilgs anchbasrbehti papeirdcohkisdibyl byl ithra@d dards

but anetetra- carboxylic acid; and pol yglycidyl ether conpounds.” Anmong
including a base layer, an intermediate layer and a surface
féyer can be produced by separately blowing out the materials
for the base layer, the intermediate layer and the surface
layer from three nozzles to form respective layers and then
paper-sheeting these three layers simultaneously.

In thg absorbent paper of the present invention thus
obtained, a liquid'is quickly absorbed by the surface layer
and transferred to the base layer where the liquid migrating
from the surface layer is powerfully absorbed and diffused in
the whole layer. That is to say, the absorbent paper is
designed with the use of layers being excellent in the
capability of diffusion and thus an ideal liguid flow
(absorption/ permeation/diffusion) can be achieved.

Next, the absorbent article according to the present
invention wherein the above-mentioned absorbent paper is used
will be described in greater detail by reference to the
attached drawings.

As Fig. 1 shows, the absorbent article 10 of the
present invention has a surface material 1, an absorbent 2
capable of retaining a liquid, and a liquid-impermeable
leakproof material 3. The absorbent 2 consists, at least
partly, of the above-mentioned absorbent paper 2A and a high-
absorbent polymer 2B. This absofbent 2 can be molded into a
super-thin form to thexeby improve the fitness to the user

and provide a longitudinary-long shape absorbent article 10,
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these' crosslinking agents, polycarboxylic acids and pekyglycidyl ether
gonpounds, whi ch evol veés no substance toxic to human bedy such as formalin,
are preferable. Crosslinked pul ps obtained with the use of these
crosslinking agents can be preferably used as a highly bul ky cellul ose

fi ber. The absorbent paper according to the present invention conprising a
surface | ayer and at | east one base layer. Furthernore, it may contain one
or nore internediate layers if necessary. In the production of the

absor bent Whds&r 16f epice ldeaserin absonmptdon tdhatrasretisn/ics aamd fi r st sheet ed
and the suyrface layer is finally sheeted. It is preferable that a base

| ayer is aSP¥PEPOKhi O BAs exfrabedypsiomle fdanstdrtytmsti on of powerful |y

absorbing a . . \
That is to say, in the absorbent article 10 provided

with the above-mentioned absorbent paper 2A and the high-
absorbent polymer 2B, the bodily fluid passing through the
liguid-permeable surface matérial 1 can be quickly absorbed
by the surface layer of the absorbent paper 2A. Then the
bodily fluid is smoothly absorbed and diffused in the back
face (the side of the base layer) of the absorbent paper 2A.
Subsequently, the bodily fluid, which has been diffused in
the absorbent paper, is fixed by the high-absorbent polymer
2B,

Thus the smoother flow of the bodily fluid
{absorption/permeation/diffusion/retention) in the absorbent
article 10 can be established by locating the surface layer
of the absorbent paper 2A adjacent to the liquid-permeable
surface material 1, namely, the base layer being in contact
with the high-absorbent polymer. It is particularly
preferable that the absorbent 2 consists exclusively of a
sheet of the absorbent paper 2A and the high-absorbent
polymer 2B and the high-absorbent polymer 2B is wound by the
absorbent paper 2A. Thus an absorbent article 10 having a
simpler structure and a high performance can be obtained.

The absorbent article 10; in which the absorbent
paper 2A accorxding to the present invention is combiﬁed with

the high-absorbent polymer 2B in an efficient manner, can
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I|qurd and di ffusing tRe same to the whole structure.s» On the other hand,
it is preferable t hat 2fhe surface | ayer is a layer havi'ng a function of
qui ckly absorbing the liquid and all owi ng snooth penetration of the sane
toward the base layer. It is preferable that the-base |ayer has-a
substantial thickness ranging from0.2 to 2.0 nm and an absorption hei ght
to physiological saline by Klemms nethod of from50 to 150 mm (after 1
m nute) and from 100 to 300 mm (after 10 minutes). It is still preferable

that the qhdssllyaweid el i HiGkne Sodulstniidl dyck &g Ngréh 0ohE. Bolp. 1. 0
Further, neither any liquid residue nor back-flow occurs on
the surface material 1 and this absorbent article scarcely
suffers from leakage and gives a highly comfortable feel.

The absorbent paper of the present invention, which
contains a highly bulky cellulose fiber and comprises two or
more layers d;ffering in characteristics from each other, can
quickly absorb a fluid in the surface layer and allow the
smooth permeatién of the liquid to the base layer. In the
base layer, on the other hand, the liquid migrating from the
surface layer is powerfully absorbed and diffused in the
whole layer. Therefore, the absorbent paper of the present
invention can establish a highly smooth liguid flow
(absorption/permeation/diffusion) without retaining the
liquid.

When the absorbent paper of the present invention is
used in an absorbent article, the absorbent paper ideally
acts on the bodily fluid and smoothly transfer the fluid to
the polymer without causing any liguid residue or back-flow
to the surface. Then the liquid is surely fixed in the
polymer. Use of the absorbent paper of the present invention
further makes it possible to construct an absorbent, which is
superior to the conventional ones in the performance,
exclusively with a single sheet of the absorbent paper and a
polymer. Accordingly, an absorbent article having a very

simple structure, a super-thin form, an excellent performance
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nn1and an absorption hsight to physiol ogical saline nyKIenn1s met hod of
from 60 to 120 mm (after 1 minute) and from 120 to 258 'nm (after 10

m nutes). A base |ayer having an absorption height by Kl enm s nethod of

| ess than 50 nm (after 1-minute) and 100 mm (after 10 m'nutes) is not
preferred because such a base |layer may not be sufficient in the absorption
function of the liquid fromthe surface | ayer in sonme cases, whereas a base
| ayer having an absorption height by Klemrs nmethod exceeding 150 nm (after
1 minut e)ofarpre3ttimy afiearagi) aridht deighviay eamfdetahble efeell #h uhe case
where it is used in conbination with a high-absorbent pol ynmer because the
flom/ofIQﬁ?IhQnﬁh?%(ﬂ%QY}QQQrhlgh absorbent pol yner may stagnate in the

base | ayer. Alternatjvely, n the substantial .t hickness of the
4 To furtﬁér 1fiustrate é%e absorbent paper of ghe

present invention and the absorbent articles provided with
the same, the following Examples will be given. Although the
following Examples relate to sanitary napkins, the present
invention is glso applicable to paper diapers.

First, absorbent papers of the present invention and
comparative ones were produced in the following mannexr and
evaluated in performance.

EXaAaMPLE 1

As a highly bulky cellulose fiber, 50 parts by weight
of a crosslinked pulp having a twisted structure (High Bulk
Additive, a product of Weyerhaeuser Paper Company,
hereinafter referred to simply as HBA);

as a hydrophilic microfiber, 40 parts of a kraft pulp
having a fiber cross section area of 1.9 x 10® cm? and a .
deviation from circular form of the cross section of 0.32
(SKEENA PRIME, a product of Skeena Cellulose, hereinaftex
referred to simply as NBKP); and

as a hot-melt adhesive fiber, 10 parts by weight of
polyethylene telephthalate having a thickness of 1.1 denier
and a length of 5 mm (TMOTNSB, a product of Teijin Ltd.,
hereinafter referred to simply a§ PET),
were each dispersed in water and paper-sheeted at a dry basis
weight of 50 g/m? to give a first layer (base layer).
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base Payer is |ess thanr@ 2 mm there is a tendency thgithe anount of
the liquid being di ffus&d fromthe surface | ayer to thé=Wwhole structure is
reduced. When the substantial thickness exceeds 2.0 mm on the contrary,
any “super-thin absorbent  paper-or--absor bent article-can be hardly-obtained.-
In this case, there is a tendency that an excessively |arge space is forned
in the step of form ng a conposite absorbent article conposed of the
absor bent paper together with a hi gh- absorbent polyner, which makes the
snoot h migrati on ofNexlite Bodiclcpnd Jiagetrosnd fidpe Hiagtexab sersh areapeaot yer
difficult. The basis weight of the base |ayer ma ,fange from10 to 200
sheeted at a dry basis weight of 30 g/m? by dispersing 90
parts by weight of the above-mentioned HBA and 10 parts by
weight of PET in water and laminated on the first layer.
After drying, an absorbent paper of a total dry basis weight
of 80 g/m* (Product of the Invention 1) was obtained.
EXAMPL.E 2
Sixty parts by weight of the above-mentioned HBA, 35
parts by weight of NBKP and 5 parts of weight of polyvinyl
alcohol (Fibribond, a product of Sansho Co., Ltd., herein-
after referred to simply as PVA) employed as a hydrophilic
microfiber were each dispersed in water and paper-sheeted at
a dry basis weight of 40 g/m? to give a first layer (base
layer).
Next, a second layer (intermediate layer) was paper-
sheeted at a dry basis weight of 30 g/m®* by dispersing 70
parts by weight of the above-mentioned HBA, 25 parts by
weight of NBKP and 5 parts by weight of PVA in water and
laminated on the first layex.
Further, a third layer (surface layer) was paper-
sheeted at a dry basis weight of 20 g/m? by dispersing 95
parts by weight of the above-mentioned HBA and 5 parts by
weight of PVA in water and laminated on the second layer.

~ After drying, an absorbent paper of a total dry basis weight

of 90 g/m* (Product of the Invention 2} was obtained.
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g/ m2y preferably from20 to 200 g/nferr]. In the basg’hayer t he i nner

space structure/space i stribution can be control | ed o¥er a range froma
| arge space size affecting the initial

-smal |- space size aimng at enlarging the surface area‘retating to the

di ffusion di stance by bl ending the highly bulky cellulose fiber with a

hydrophilic mcrofiber at a definite ratio. Therefore, a base absorption

| ayer which is excellent in the initial absorption rate and the

absorption/diffusion capacity (i
be easily obtained. That

the basis.of the total wei ght of the base

of a mercerized pulp having a fiber cross section area of 3.8
x 10°® cm? and a deviation from circular form of the cross
section of 0.80 (Porosanier), a product of ITT RAYONIER
INC.), 25 parts by weight of.NBKP and 5 parts of PET were
each dispersed in water and paper-sheeted at a dry basis
weight of 60 g/m? to give a first layer (base layer).

Next, a second layer (surface layer) was paper-
sheeted at a dry basis weight of 25 g/m? by dispersing'70
parts by weight of the above-mentioned HBA, 20 parts by
weight of NBKP and 10 parts by weight of PET in water and
laminated on the first layer. After drying, an absorbent
paper of a total dry basis weight of 85 g/m? (Product of the
Invention 3) was obtained.

EXAMPLE 4

Seventy parts by weight of the mercerized pulp of
Example 3 and 30 parts by weight of NBKP were each dispersed
in water and paper-sheeted at a dry basis weight of 50 g/m?
to give a first layer (base layer).

Next, a second layer (surface layer) was paper-
sheeted at a dry basis weight of 30 g/m®’ by dispersing 20
parts by weight of a rayon having_a fiber cross section area
of 5.9 x 10°% cm?, a deviation from circular form of the cross
section of 0.68 and a length of 8 mm (Corona SB Rayon, a

product of Daiwabo Rayon Co., Ltd.), 75 parts by weight of

\\\\\n\\\ni\ﬁ\ﬁ““ .
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-Iayer of the above- neﬂiloned hi ghl'y bul ky cel |l ul ose £hber and from80 to
20 % by wei ght of the*hydrophilic mcrofiber, - 14 L nanely, a materi al
wherein two or nore fibers differing in properties fromeach other. It is
st |- preferabl-e that--+he mat-ertal--cotit ains -from=36to-70 % by wei'ght “of "~
t he above- nentioned highly bul ky cellulose fiber and from70 to 30 % by
wei ght of the hydrophilic mcrofiber.” When the content of the highly bul ky
cellulose fiber is less than 20 % by wei ght, any absorbent paper having a
suf fi ci enthealeorgediced gad cad [fe deart ybyoaighad . oIWEVA | in exaeedsa®d % by
wei ght, on the

laminated on the first layer. After drying, an absorbent
péper of a total dry basis weight of 80 g/m? (Product of the

Invention 4} was obtained.

COMPARATIVE EXAMPLE 1

NBKP was dispersed in water and paper-sheeted at a
dry basis weight of 50 g/m? as a first layer (base layer).

Next, a second layer (surface layer) was paper-
sheeted at a dry basis weight of 40 g/m* by dispersing 95
parts by weight of a rayon having a fiber cross section area
of 1.3 x 10™® cm?, a deviation from circular form of the cross
section of 0.68 and a length of 7 mm {(Corona {SB) Rayon, a
product of Daiwabo Rayon Co., Ltd.) and 5 parts by weight of
PVA in water and laminated on the first layer. After drying,
an absorbent paper of a total dry basis weight of 90 g/m?
(Comparative Product 1) was obtained.

COMPARATIVE EXAMPLE 2

NBKP was dispersed in water and paper-sheeted at a
dry basis weight of 70 g/m?. After drying, an absorbent
paper (Comparative Product 2) was obtained.

COMPARATIVE EXAMPLE 3

Seventy parts by weight of a rayon having a fiber
cross section area of 1.3 x 107° cmz, a deviation from
circular form of the cross section of 0.68 and a length of 7
mm and 30 parts by weight of NBKP were dispersed in water and

paper-sheeted at a dry basis weight of 70 g/m?. After
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ot her »hand, the di ffusien characteristics tend to be wagsened. Exanpl es of
the above- nentloned hydrOphlllc m crofi ber include thos€ having hydrophilic
fi ber surface and a |l arge specific surface area, such_.as: (i) fibers having

a-fiber--cross-section area of fromO0. 1-x-10[err] cnferr} to-2: 0-x 16-6-cn2~ —~

and a deviation fromcircular formof fromO0.1 to 0.5; and (ii) fibers
havi ng a specific fiber surface area of from1.0 to 20 nferr]/g; may be
cited. Fibers satisfying either one of the above-nentioned requirenments (i)
and (ii) argimspblam \sikstatiente Hapent | (@umdeora e @sodeet | 1) osesfi bers such
as pulp, cotton and rayon and hydrophilic synthetic fibers such as

acryl oni t obiteiaed .pol yvi nyl al cohol nmay be

The fiber cross section area and deviation from
circular form of the fibexrs employed in these Examples 1 to 4
and Comparative Examples 1 to 3 were measured by the
following methods .

Method for the evaluation of the properties of highly
bulky cellulose fiber and hvdrophilic microfiber

A, Measurement of fiber cross section area and deviation from
circular form:

To measure the fiber cross section area, a fiber was
vertically sliced in such a manner as to avoid any change in
the cross section area, and a photograph of the cross section
of the fiber was taken by means of a electron microscope.
Then fiber cross section was accurately traced with an image
analyzer (Avio EXCEL, a product of NIPPON AVIONICS CO., LTD)
to measure thereby the fiber cross section area. One hundred
fiber cross sections were arbitrarily selected and measured |
and the average fiber cross section area was calculated.

Based on the photographs of the cross sections, the
deviation from circular form of the fiber cross section was
subsequently determined with the use of the image analyzer in
accordance with the following formula 1. One hundred fiber
cross sections were arbitrarily selected and measured and the
average deviation from .circular férm of fiber cross section

was determined.
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sused'ei ther al one or jf the formof a mxture thereof~

fiber cross section afga exceeding 2.0 x 10-6 cm or a=specific fiber
surface area of less than 1.0 n2/g has a small surface area and thus the

. desired di-ffusi-en. - --

Wien the deviation fromcircular formis 0.5 or above, the mcrofiber
se hardly undergoes hydrogen bond and thus the desired diffusion
characteristics can be scarcely achieved in this case. On the other hand,

fiber

haworguaaf ilker cross section area of
specific fiber surface area exceeding 20 n2/g has a too large surface area

., . 4 x t x {(fiber cross section area
Deviation from { )

~A fiber having a

characteristics can-be hardhy obtained in-this-caser

per

|l ess than 0.1 x 10[err] cmor a

circular form (O) (peripheral length of fiber cross section)?

To evaluate the properties of each layer of the

absorbent papers of Products of the Invention 1 to 4 obtained

in Examples 1 to 4 and Comparative Products 1 to 3 obtained
in Comparativé Examples 1 to 3, each layer was paper-sheeted
separately in the same manner using the same material as in
Examples 1 to 4 and Comparative Examples 1 to 3 and then
subjected to the following measuring methods. In the paper-
sheeting step, the crepe ratio was set to 10 %.

Tables 1 to 3 show the results.

Method for measuring properties of absorbent paper

B. Measurement of substantial thickness:

An absorbent papér was vertically sliced and a
photograph of the cross section was taken with a micro-high
scope (DIGISCALE 2000, a product of HIROX CO., LTD.). When

hairiness made the cross section of the absorbent vague, the

boundary was smoothened with an image analyzer (Avio EXCEL, a

product of NIPPON AVIONICS CC., LTD.) prior to the
measurement. As Fig. 3 which is a model view of the cross
section of an absorbent paper shows, the thickness H;, of each
absorbent paper layer substantially existing in the cross
section was measured. As the measurement points, an

arbitrary point on one face of the sample and another point

i \\f“““ﬂ
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and thus there is a tepdency that, when used -in conbingtion with a

hi gh- absor bent pol ymer ihe flow of the liquid toward ##He hi gh-absor bent

pol ymer stagnates in the absorbent paper. The specific fiber surface area

as described herein can be calcul-at ed ‘based--on-the-fi-ber -cross -séc¢tion area -
(W and the deviation fromcircular form (0) of the fiber. Aternatively,

It can al so be determ ned by known nethods such as nitrogen adsorption

met hod, mercury porosineter nmethod and the like. In order to stabilize the
space strhbeingetbeé thesbatetbaypbe fnumelrepatfivlte oabsbebeadtiarsmdr fazeot - nel t
adhesive fiber may be added in the step of wet-sheeting, which is

pr ef er abl ¥@E¢ngelentedpard theudiataneanbpsvwaanntirsed POANESsHWas e state

even tho%gh t he absorbent paper is noistened.
easured. Regarding each layer of an absorbent paper sample,

mneasurement was performed at 100 points which were
arbitrarily selected and the average was referred to as the
substantial thickness. |

C. Measurement of absorption height by Klemm’s method after 1
minute and 10 minutes:

An absorbent paper was cut into a piece 40 of 300 mm
in length and 20 mm in width. As Fig. 4 shows, this sample
piece 40 was hung from a support 41 and tightly fixed at the
upper and lower ends. Physiological saline 43 was poured as
a test liquid into a rectangular container 42 (300 mm in
length x 100 mm in width x 50 mm in depth) to a depth of 40
mm. Then the sample piece 40 was immersed in the
physiological saline 43.. One minute and 10 minutes after
immersing the sample piece 40, the height (from the liquid
surface) of the test solution absorbed by the sample piece 40
was measured. This measurement was repeated by using 10
sample pieces and the average values were referred to as the
absorption height by Klemm’s method after 1 minute {(h;) and
the absorption height by Klemm’s method after 10 minutes

(hip) of the physiological saline 43.
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Any hot-nelt adhesive £ ber nmay be used therefor, so kppg as it is nolten
and adheres to each othér upon heating. Preferable exanples of such a fiber
include olefin fibers such as pol yet hyl ene, pol ypropyl ene, polyester and
-pol yvt nyl ~atecohol fibers; polyethyl-enefpol ypropytene conposite fiber; - 16
- Thi s Sheet Has Been Re | aced pol yet hyl ene/ pol yester conposite
fiber; lownelting polyester/polyester conposite fiber; and fibers having
hydrophilic fiber surface such as pol yvinyl al cohol/polypropyl ene conposite

fi ber and pol yvinyl al cohol/pol yest eEARIgREphsi te fi ber.
Product of the Invention Comparative product
1 2 3 4 1 2 3

?
First laver

Composition
(part by weight)

High-bulkiness
cellulose fiber:

HBA 50 60 - - - - -

mercerized
pulp ' - - 70 70 - - -

Corona SB
rayon - - - - - - -

Hydrophilic
microfiber:

NBKP 40 35 25 30 100 100 30

Corona(SB)
rayon - - - - - - 70

Hot-melt
adhesive fiber:

PET 10 - 5 - - - -
PVA - 5 - - - - -
Properties:

Basis weight
{g/m?) 50 40 60 50 50 70 70

Substantial
thickness (mm) 0.25 0.40 0.32 0.29 6.12 0.16 0.19

Absorption hei-
ght by XKlemm’s
method (mm):

after 1 min. B0 78 68 77 40 45 80
after 10 min. 185 175 165 182 92 97 195
~ 34 - This Sheet Hai[l;e‘ﬁlli{‘eﬁiced




The dontent of the hot ~
0O to 30 % by wei ght,
wei ght of the base | ayer.
the absorption/ perneat-i on- characteri-sties of the absorbent paper -
is preferable that the surface |ayer

t he total
wei ght,

m ght be deteriorated.

substanti al
t o physi ol ogi cal
and 30 to 120 nm (after

It

o |t adhesive fiber
preferably from2 to 20 % by wei

in the bas

e

may range from
t he basis of

When this content exceeds 30 % by

has a

t hi ckness ranging fromO0.2 to 2.0 mm and an absorption hei ght
saline by Klemm s nethod of 20 to 80 mm (after

10 mi nutes) .padrLE 2 still

1 mnute)

preferable that the

surface | ayer has a thickness substantialTy ranging from0.2 to 1.0 nm and
an absorption height to plrysidelcagiofalthalliniennsidd enthapaebitd&eofordduor 60

nm (after

Second laver

:1 mnute) and 401to 80 2m (aft@r

10__ 4

1

2 3

Composition
(part by weight)

High-bulkiness
cellulose fiber:

HBA

Mercerized
pulp

Corona SB
rayon

Hydrophilic
microfiber:

NBKP

Corona{SB)
rayon

Hot-melt
adhesive fiber:

PET
PVA
Properties:

Basis weight
(g/m?)

Substantial
thickness (mm)

Absorption hei-

ght by Klemm’s

method (mm)
after 1 min.

after 10 min.

90

10

30

70
S0

70

25

30

68
135

.21

35

70

10

25

.23

65
98

75

20

30

0.21

40
65

" TR

95

40

0.22

10
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‘nlnures) When the supstantial thickness is less than/8.2 mm only an
insufficient absorptiéi’ space for tenporarily maintai#il'ng the |iquid can be
obt ai ned. Wen the substantial thickness exceeds 2.0.mm on the contrary,
the absorpti-en-space becones-excessi:-vel y--| arge and--the tiqui d-cannot -
snoothly mgrate toward the base layer. In this case, any super-thin

absor bent paper or absorbent article -can be hardly obtained. Wen the
absorption height by Klemm s nmethod after 1 minute is |ess than 20 nm or

t he absorption height by Klenmm s neffd@dEafX er 10 minutes is |less than 30

mm the instantaneous ) )
Product of the Invention Comparative product

1 2 3 4 1 2 3

&hird laver

Composition
{paxrt by weight)

High-bulkiness
cellulose fiber:

HBA - 95 - - - - -

Mercerized
pulp - - - - - - -

Corona SB
rayon - - - - - -

Hydrophilic
microfiber:

NBKP - - - - - - -

Corona(SB)
rayon - - - - - - -

Hot-melt
adhesive fiber:

PET - - - - - - -
PVA - 5 - - - - -
Properties:

Basis weight )
(g/m?) - 20 - - - ~ -

Substantial
thickness (mm)

!
o

.20 - - - _—

Absorption hei-
ght by Klemm’s
method (mm)

1
t

after 1 nmin. - 58

after 10 min. - 85 - - - - -
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absorptlon rate upon the contact of the absorbent papefywith the |iquid
becones insufficient. ten the absor ption hei ght by KP@nnis nmet hod after 1
m nut e exceeds 80 nmmor the absorption height by Kleromis nethod after 10

m nut es exceeds -120-'nm. on -the- contrary, the capacity of the surface |ayer
of absorbing the liquid becones excessively large. In this case, the liquid
cannot snoothly mgrate into the base-layer but is retained on the surface
for along time after the absorption, which deteriorates the re-absorption
characteristics amskisfitle falesoflsett Jddpebasof Reodhttsfofhehsurface | ayer
may range from 10 to 200 g/g!err], preferably from20 to 100 g/nferr]. It
is preferbiventhon 1htoad nEemparetiver Paedusbget te gr wegeed by

paper-sheeting a material containing a
evaluated in the following method. Table 4 shows the

results.

Method for evaluating absorbent paper

a. Measurement of absorption.time and liguid-spreading area:

As Fig. 5 shows, an absorbent paper sample 51 (200 mm
x 75 mm) was horizontally located and an acrylic resin plate
52 provided with an inlet 54 (10 mm in diameter) was placed
thereon. Further, weights 53 were placed thereon to thereby
apply a force of 5 g/cm? onto the absorbent paper 51. Then 6
g of artificial blood was poured from the inlet and the time
(second) required for the complete absorption of the liquid
was measured. This measurement was repeated by using 10
samples and the average was referred to as the absorption
time (second).

After the completion of the absorption of the liquid,
the abso;bent paper sample was allowed to stand as such for
20 minutes. Then the liquid-spreading area (cm?) was
measured by image analysis. This measurement was repeated by
using 10 samples and the average values on the face and the
back were respectively referred to as the liquid—spreéding
areas (cm?).

b. Measurement of liquid-passage £ime:

Liguid-passage time was measured by using an

apparatus shown in Fig. 6.
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nghly bul ky cel | ul ose.4j ber as the main conponent. I|nZhhis case, the
surface |ayer consists¥mhinly of a region with a Iargerspace si ze al one.
Thus an absorbent surface | ayer showi ng an extrenely high absorption rate
and excel il ent perneation characteristics can bé -obtained. Nanmely, it is
I nportant that the above-nentioned surface |ayer is produced by
paper-sheeting a material which contains from50 to 90 % by wei ght of a
hi ghl'y bul ky cellulose fiber and from2 to 30 % by weight of a hot-nelt
adhesi ve fiber, oFimsd basisampilet lpdaast A0 wefi ghtlisfuidepaspdgeelapgger. Wien
t he content of the highly bul ky
(50 mm in length x 50 mm in width) was prepared. Then this
sample piece 60 was put between glass tubes 61 (35 mm in
inner diameter). Then the sample piece was fixed with the
use of clips 62 from both sides via silicone rubber so as to
prevent the side-leakage of the liquid during the
measurement. As a test liguid, 10 g of a 85 % aqueous
solution of glycerol of the compdsition as specified below
was weighed into a 10 ml beaker 64 and gently poured into the
upper tube. After pouring the 85 % agueous solution of
glycerol 63, the time required for the appearance of the
surface of the sample piece 60 at a ratio 50 % oxr more to the
opening area of the glass tube 61 was determined and referred
to as the liquid-passage time.
The test solution was prepared by mixing 85 g of
glycerol (a product of Wako Pure Chemical Industries, Ltd.)

with 15 g of ion-exchanged water and coloring the obtained

solution by adding 0.01 g of an edible colorant Blue No. 1 (a

product of Tokyo Kasei Kogyo Co., Ltd.)

This Sheet Has Been RT

M -



tel l Ul ose fiber is |lessmthan 50 % by weight, there is;% tendency that the
absorptlon/perneatlon ““Ate and bul ki ness of the surfate | ayer are
insufficient for absorbing the liquid. On the contrary, the content of the
hi ghly bul ky cellul ose fiber exceeding 98 % by wei ght makes paper-sheeting
difficult. Wen the content of the hot-nelt adhesive fiber is less than 2 %
by weight, there is a tendency that the binding force, in particular the

wet - bi ndi ng force, beconmes insufficient. On the contrary, the content of

the hot-nelt adhesive fiber exceedi TBABODE%d by weight is liable to | ower the
absorption rate and the perneatlon rate. As the highly bquy cellulose

fiber, those simlar to tBzodued Nz vienttionbas €dm
wi thout restriction. SlnLLéLLy _Lﬁe_hoL_ﬁELI adH351ve_ﬂLbers 2
Evaluation
Absorption time 25 25 35 48 265 423 83

quuld spread~
ing area (cm?)

Face 72 75 65 68 60 110 152
Back ' 135 142 116 145 138 110 152
Liguid-passage
time (sec.) 28 25 32 38 175 351 121
Next, the absorbent article 10 (sanitary napkin) of
the Examplé will be described based on Fig. 1. As Fig. 1
shows, the absorbent article 10 of this Example basically
consisted of a liquid-permeable surface material 1, a liquid-
retaining absorbent 2 and a liquid-impermeable leakproof
material 3 and the above-mentioned Products of the Invention
{absorbent papers) 1 to 4 were employed at least in the
absorbent 2. 1In the Comparative Examples, the above-
mentioned comparative products (absorbent papers) 1 to 3 were
used as a substitute for the absorbent paper of the present
invention.
In the surface material 1 employed in the following
Examples 5 to 8 and Comparative Examples 4 to 6, the surface

sheet A or B as specified below was used.

i



Enployed in the base |ayer may be used in the surface<fayer w thout
restriction. In additi®n to the conmponents as describé&d above, the base
| ayer and surface | ayer may optionally contain, for exanple, water-soluble
bi nders and paper-sheeting ai ds to achi eve théreby'the'optinun1toughness,
t hi ckness and absorption characteristics of the absorbent paper. Exanples
of the water-soluble binders include water-soluble resins such as pol yvinyl
al cohol and sizing agents such as starch. Exanpl es of the paper-sheeting
ai ds incl p8erfaosesbapdbhg of inparting a sufficient strength to the
absor bent paper, e.g.,
As Fig. 2 shows, a low density polyethylene 21 (25
uﬁ, a product of Mitsui Petrochemical Industries, Ltd.) was
laminated on a dry heat-bonded nonwoven fabric 22 having a
basis weight of 25 g/m?, wherein a polyethylene/polypropylene
composite fiber (a product of Chisso Co.) having 0.34 % by
weight of a mixed surfactant (alkyl phosphate/sorbitan fatty
acid ester) adhering thereto. Thus a surface sheet provided
with pores 24 (0.1 to 2 mm? in size) at a distribution ratio
of 52/cm’ on the wall 23 was obtained. This product was
referred to as the surface sheet A.
[Surface sheet B]
The surface sheet (nonwoven fabric) of a marketed
sanitary napkin (Lorrie, a product of Kao Corp.) was referred
to as the surface sheet B.
EXAMPLE 5
As Fig. 1 shows, the absorbent paper of Product of
the Invention 1 (195 mm in length x 170 mm in width) was used
as the absorbent paper 2A. The absorbent paper 2A had a
high-absorbent polymer 2B being wound thereby and it was
arranged in the manner that the surface layer (second layer)
faces to the side of the absorbent face 10A of the absorbent
article 10 and the base layer (first layer) faces to the
high-absorbent polymer 2B side.
The high-absorbent polymer 2B, which comprised sodium

polyacrylate (Polymer Q, a product of Kao Corp.), was almost
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hat ural pul ps such as wqod pul p and straw pul p. Exanpl:€s of further
addi ti onal conponents %#cl ude chemical pul ps such as k#Faft pul p and soda
pul p; hydrophilic fibers such as cotton and rayon fibers; and
hi gh- absor bent pol yners represent ed by ponacryIates.*The absor bent paper
of the present invention nmay have a two-layer structure wherein a surface
| ayer is directly |ocated on the base layer. Alternately, it may have a
three- or nore | ayer structure wherein one or nore internediate | ayers are
| ocat ed ouniberhagedlispersaddwathinf ahe baper ofs 7utihen hackiredideremn.
In the case of the two-layer structure consisting of a base |layer and a
surface |myein Lengekaapl e, bekéssuefigbe bdys0 producethbs paperishewtisng in
accordance:with the
referred to as the absorbent 2.
This absorbent 2 was wrapped with a leakproof
material 3 (polyethylene laminate sheet), further wrapped
with a surface material (the above-mentioned surface sheet A)
and then fixed with an adhesive 4. The opposite side of the
absorption face 10A of the absorbent article 10 was provided
with a fixing tape 5 and a peelable paper 6. This product
was referred to as Product of the Invention 5.
EXAMPLE 6
An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Product of the Invention 2. The obtained absorbent article
was referred to as Product of the Invention 6.
EXAMPLE 7
An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Product of the Invention 3. The obtained absorbent article
was referred to as Product of the Invention 7.
EXAMPLE 8
An absorbent article was produced in the same manner

as the one described in Ekxample 5 but replacing the absorbent

paper of Product of the Invention 1 employed in Example 5 by
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conp05|t|on range as specified above is |amnated on fhe base |ayer. For
the snoboth migration ¥t he absor bed liquid to the basé" | ayer w thout being
retained in the surface | ayer, it is preferable to fqQrmthe absorbent paper
by -sel ecting such a conbi nati on-that ‘t he -absorption heights by Klemis

met hod after 1 and 10 m nutes of the base | ayer are respectively higher
than the absorption heights by Klemmis nethod after 1 and 10 m nutes of the
surface layer. By constructing such a structure, the liquid would snoothly
penet r at epfaduat hef stiné atevéaybontd. t MBhbaskbtiized absbobent abeirde

retained on the surface and thus an absorbent having a
was referred to as Product of the Invention 8.

z

EXAMPLE 9
An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the surface
sheet A embloyed in Example 5 by the surface sheet B. The
obtained abso;bent article was referred to as Product of the

Invention 9.

COMPARATIVE EXAMPLE 4

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Comparative Product 1. The obtained absorbent article was
referred to as Comparative Product 4.

COMPARATIVE EXAMPLE 5

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Comparative Product 2. The obtained absorbent article was
referred to as Comparative Product 5.

COMPARATIVE EXAMPLE 6

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the lnvention.l employed in Example 5 by
Comparative Product 3. The obtained absorbent article was

referred to as Comparative Product 6.

i



confortabl e stick-free fgel can be obtained. In sone cases where, for
exanpl e, an extrenely &' ge anount of a |liquid should be absorbed or the
absorbent article should be used for a prolonged periaqd of tine, the

absor bent paper nay be provided with one or nore internediate |ayers to

t hereby enl arge the absorption space. The structure of the internediate

| ayer nmay be appropriately sel ected dependi ng on the purpose. For exanple,
an internediate | ayer which is produced by paper- sheeting a materi al
containing from30 to 90 % by eewppmanive hkmhbyrbal ky cel | ul ose fi ber,
from10 to 60 % by wei ght of a hydrophilic mcrofiber and fromO to 30 % by
wei ght of a hot- gl takathedsnte itbierle cooh prodieedasnsthé shmet maahewmei ght

of the internediate |ayer, and having a basis weight of from 10
as the one described in Comparative Example 4 but replacing

the surface sheet A employed in Comparative Example 4 by the
surface sheet B. The obtained absorbent article was referred
to as Comparative Product 7.

Next, Products of the Invention 5 to 9 and Compara-
tive Products 4 to 7 were evaluated in the performance
including absorption time, liquid-spreading area, dynamic
back-flow and leakage. Table 5 shows the results.

Method for evaluating absorbent article

Absorption time and liquid-spreading area:

The absorption time and liquid-spreading area were
measured by using the same instruments as those employed in
‘a. Measurement of absorption time and liquid-spreading area"
of absorbent paper as shown in Fig. 5, except for replacing
the sample piece of the absorbent paper 51 by a sanitary
napkin 51’ (absorbent article). Also, the artificial blood
used as a test liquid was replaced by fiber-free horse blood
{a product of Nippon Bio-Test Kenkyusho Co., Ltd.).

Dynamic back-flow:

As Fig. 5 shows, a sanitary napkin 51’ (absorbent
article), employed as a substitute for the absorbent paper
sample 51, was horizontally locatéd and an acrylic resin
plate 52 provided with an inlet 54 (10 mm in diameter) was

placed thereon. Further, weights 53 were placed thereon to
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to 100 g/nerr] may be pyreferably enployed. For the snmpeth mgration of the
absorbed liquid to the«bﬁse | ayer without being retained in the surface
| ayer, it is preferable to control the absorption heights by Kl enms nethod
after 1 and 10-m nutes of the-intermedi ate I'ayer -respectively to | evels
hi gher than the correspondi ng ones of the surface |ayer but |ower than
t hose of the base | ayer. The absorption height by Klenm s nmethod of the
intermedi ate | ayer may be controlled preferably by varying the conposition
rati o of tihexainyeppEnt ionkarde ghf y5 bod &y’ esltdaultdse ddrhieratp fdkin
hydrophilic mcrofiber. In particular, it is the easiest
51’. Then 10 g of the fiber-free horse blood (a product of
Nippon Bio-Test Kenkyusho Co., Ltd.) was poured from the
inlet. After the completion of the absorption of the liquid,
the sample was allowed to stand for 20 minutes.
Next, 10 sheets (75 mm in width x 195 mm in length)
of an absorbept paper of a basis weight of 30 g/m? were
laminated onto the upper face (being in contact with the
skin} of the above-mentioned sanitary napkin. Then the
sanitary napkin in this state was fitted to the female waist
model 70 of Fig. 7, as shown in Fig. 8. After putting
shorts, this model made to walk at a rate of 100 steps/min
(50 m/min.). After walking, the sanitary napkin and the
absorbent paper (10 sheets) were taken out and the amount (g)
of the fiber-free horse blood absorbed by the absorbent paper
was measured as the back-flow. This measurement was repeated
by using 10 sanitary napkin samples and the average was

referred to as the dynamic back-flow.

Leakage test:

The obtained sanitary napkin (absorbent article) was
fitted to the female waist model 70 of Fig. 7, as shown in
Fig. 8. After putting shorts, this model was made to walk at
a rate of 100 steps/minutes (50 m/min.). Next, 3 g of the
fiber-free horse blood was introdﬁced into the napkin via a
tube 71 while continuously walking. Then the model was made

to walk at the same rate for additional 10 minutes and
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met hod therefor to conttol the content of the hydrophiti.c mcrofiber. For
exanpl e, the hydrophil#g mcrofiber is used in the i nt’er medi at e layer in a
content (% by weight) being larger than its content (% by weight) in the
surface layer but smaller than its content (% by weight) in the base |ayer.
In order to obtain a nmulti-Ilayer absorbent paper by |am nating the
above-nentioned surface | ayer and base- | ayers, absorbent papers nay be
bonded to each other by using an appropriate hydrophilic binder or by a
mechani calfursdres sligh oS ErbdsSisieng-f dde itopas thhavdrvys pinteedbtedt o obtain
an absorbent paper of an integral structure by effecting nmulti- |ayer

paper - shedthengane ttheasidayrefwasetf istdetn mepeatdt - Teisibgstheasayers to
each other ,wWth the use of a hot-nelt adhesive fiber in the step of drying
or by forfargigddrogemsing 10 samples for each sanitary napkin and thé

number of the napkins suffering from leakage was examined at

each time of introduction of the horse blood.

TABLE 5
Product of Comparative
the Invention , Product
5 6 7 8 9 4 5 6 7

Properties :

and evaluation
Surface sheet A A A A B A A a B
Absorbent
paper” I-1 I-2 I-3 I-4 I-1 C-1 C-2 C-3 C-1
Absorption _
time (sec.) 15 13 18 290 21 75 112 65 102

quuld spread-
ing area (cm?) 112 115 104 109 117 85 88 113_ 88

Dynamic back-
flow (g) 0.1 0.1 0.2 0.3 0.3 0.8 1.2 0.6 1.1

Leakage number

3 g 0 0 0 0 0 0 1 0 1
6 g 0 0 0 0 0 5 7 3 8
S g 0 0 1 2 3 10 10 8 10

Note: Absorbent papers I-1, I-2, I-3 and I-4 respectively
mean the absorbent papers of Products of the
Invention 1, 2, 3 and 4, while Absorbent papers C-1,
C-2 and C-3 respectlvely mean the absorbent papers of
Comparative Products 1, 2 and 3.
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bond¢ between a wat er - 8@l ubl e bi nder such as pol yvi nyl7al cohol and pulp. In
t he absorbent paper obtdined by this method, fibers cFé8ely interlock
toget her and thus | ayers do not separate from each ot.her. Thus the absorbed
liquid is not retained aneng t-he layers but-smoothly transferred to the
base | ayer, thereby achieving excell ent absorption characteristics.
According to this nethod, furthernore, paper-sheeting, conpositing and
drying of each layer can be carried out in a single step, which is
advant ageous fronThéeabsenpentt sapér cost thadpeeaenni eénvenitionh&as @cess.
The nul ti-layer paper-sheeting in the wet sheeting step can be performed by
a known nkahge aYsoscphionfepace, extremely good absorption/permeation

characteristics and extremely good diffusion characteristics.

Thus it is highly excellent in performance. Further, the

absorbent paper of the present invention quickly absorbs a

ligquid, shows a small liquid-spreading area on the surface

and causes no retention of the liquid on the surface. Thus

it gives a stick-free, dry feel at the use. An absorbent

article wherein this absorbent paper is used is a product

which has an extremely high absorption capacity, causes

little leakage and has a super-thin form. Thus this

absorbent article is comfortable for the user.

While the invention has been described in detail and
with reference to specific examples thereof, it will be
apparent to one skilled in the art that various changes and

modifications can be made therein without departing from the

spirit and scope thereof,
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exanple a nultl-layer,pgper machi ne. Wien a two-|ayer spaper machi ne
conprising a first papér?machi ne and a second paper neéhine is enployed as
the nulti-layer paper machine, for exanple, the basetayer—s sheeted by

the first paper machine while the surface I eted by the- '
second one. After conposing, the obtained, MHWHWHEEM |s dried with a
Yankee drier. Thus an absorbent paper consis I.e., the
base layer and the surface layer can be produced Furt her, an absorbent
consi st i ngyrofr t1g e AByEw Sg ncl udi ng a base | ayer, an i nt er medi at e | ayer
and a surface layer can be produced by using a multi-layer paper machine
conprising a first lJpapem resdorisenta sgeand@apels irag b neasadlayehird paper
machi ne wher eby the base |ayer, the

which is obtained by paper-sheeting a material containing a

highly bulky cellulose fiber, and a surface layer being

located on said base layer, which is obtained by paper-

sheeting a material containing a highly bulky cellulose

fiber.

2. An absorbent paper of claim 1, wherein said
highly bulky cellulose fiber is a crosslinked fiber.

3. An absorbent paper of claim 1, wherein said
highly bulky cellulose fiber has a fiber cross section area
(W) of 3.0 x 10°% cm? or above.

4, An absorbent paper of claim 1, wherein said
highly bulky cellulose fiber has a deviation from circular
form (O) of 0.5 or above.

5. An absorbent paper of claim 1, wherein said
surface layer has an absorption height to physiological
saline by Klemm’s method after 1 minute of from 20 to 80 mm
and an absorption height by Klemm’s method after 10 minutes
of from 30 to 120 mm and said base layer has an absoxrption
height to physiological saline by Klemm’s method after 1
minute of 50 mm or above and an absorption height by Klemm’s
method after 10 minutes of 100 mm or above.

6. An absorbent paper of claim 5, wherein the

absorption heights after 1 and 10 minutes of said base layer

il



i'nt er fredi at e | ayer andsthe surface |ayer are paper-shgg€ted respectively
with the first, second=znd third paper machi nes, followed by TThe formation

of a conposite material and drying with a Yanke m ' i - | ayer
paper sheeting in the wet sheeting step can be'g ﬂﬁmu“mmlmml‘er met hod
usi ng, for exanple, a paper machi ne conprising orfe paper wachi ne and pl ural
nozzles for blow ng out the paper material onto the paper-making wre.
Nanel y, an absorbent paper consisting of two |layers including a base |ayer

and a sur Baeehigher caspeetivedycddaby tdepmoangspdsidimnprme ehethaterial s
for the base | ayer and the surface layer fromtwo nozzles to form
respect i vEUrERELs 1Y@ -hen paper-sheeting these two | ayers sinultaneously.

Thi s Sheet :Has B Re_| d
IS ohee S PR e an®&BSorbent paper of claim 1, wherein said

surface layer is produced by paper-sheeting a material
containing from 50 to 98 % by weight of a highly bulky
cellulose fiber and from 2 to 30 % by weight of a hot-melt
adhesive fiber and said base layer is produced by paper-
sheeting a material containing from 20 to 80 % by weight of a
highly bulky cellulose fiber and from 80 to 20 % by weight of
a hydrophilic microfiber.

8. An absorbent paper of claim 1, which is produced
by laminating said base layer and said surface layer by
multi-layer paper-sheeting in a wet-sheeting step.

9. In an absorbent article comprising a liquid-
permeable surface material, a liguid-retaining absorbent and
a ligquid-impermeable leakproof material, wherein an
improvement comprising said absorbent comprises an absorbent
paper comprising a base layer, which are obtained by paper-
sheeting a material containing a highly bulky cellulose
fiber, and a surface layer being located on said base layer,
which is obtained by paper-sheeting a material containing a
highly bulky cellulose fiber, and a high-absorbent polymer.

106. An absorbent article of claim 9, wherein said

high-absorbent polymer is being wound by said absorbent

paper.

— —_
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Slnllarly, an absor bent, paper consisting of three laygrs including a base

| ayer, an |nterned|até*+ayer and a surface | ayer can Be produced by
separately blowing out the materials for the base layer, the internediate

| ayer. and the surface |ayer fromthree nozzles to formrespective |ayers
and then paper-sheeting these three |ayers sinultaneously. In the absorbent
paper of the present invention thus obtained, a liquid is quickly absorbed
by the surface layer and transferred to the base | ayer where the liquid

m grating fromthe surfaceABNRAG fg{iRPHed and diffused in the

whol e layer. That is to say, ‘the absorbent‘papef IS
An absorbént paper comprising a base layexr, which are

obtained by paper-sheeting a material containing a highly
bulky cellulose fiber, and a surface layer being located on
the base layer, which is obtained by paper-sheeting a
material containing a highly.bulky cellulose fiber, is
disclosed. Further, an absorbent article wherein the

absorbent paper is used as an absorbent is also disclosed.
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desi gned with the use Qf layers being excellent in the.capability of

di ffusion and thus an: fﬂeal liquid fl ow (absorption/ ﬁérneatlon/dlffu3|on)
can be achi eved. Next, the absorbent article according to the present
i nventi on wherein the above-nenti oned absorbent paper is used will be

described in greater detail by reference to the attached drawi ngs. As Fig.
1 shows, the absorbent article 10 of the present invention has a surface
material 1, an absorbent 2 capable of retaining a liquid, and a

| i qui d-i nper neabl e | eakproof materi al The absorbent 2 consists, at |east
partly, of the above-nentioned absorﬁ%ﬁ%—pgper 2A and a hi gh- absorbent

pol ymer 2B. This absorbent 2 can be nol ded |ijo a super-thin formto

t hereby inprove the fitness to the u&ﬁiﬁ } 1 .3

25)7

Fig. 3
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and provi.de a |ongitudi gEy-1ong shape absorbent articl e-10, which is
excellent in absorption‘é%aracteristics and | eakproof, of an extrenely
sinple constitution. That is to say, in the absorbent article 10 provided
wi th the above-nentioned absorbent paper 2A and the hi gh- absorbent pol yner
2B, the bodily fluid passing through the |iquid-perneable surface materi al
1 can be quickly absorbed by the surface | ayer of the absorbent paper 2A.
Then the bodily fluid is snoothly absorbed and diffused in the back face
(the side of the base |ayer) of the abBdgbedt paper 2A. Subsequently, the
bodily fluid, which has been diffused in 40
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ne 1]

t he %bsorbent paper, igihixed by t he hi gh- absor bent poLyner 2B. Thus the
snmootther fd ow of the bdEfi Iy f1 uid
(absorption/ per.rmeation/ diffusion/retention) in the abgorbent article 10 can
be established by |ocating the surface |ayer of the absorbent paper 2A

adj acent to the liquid-perneable surface material 1, nanely, the base |ayer
being in contact wth the high-absorbent polyner. It is particularly
preferable that the absorbent 2 conSLéﬂﬁleXELu5|vely of a sheet of the
absorbent paper 2A and the hi gh-absorbent poly 2B and t he hi gh-absor bent
pol yter 2B is wound by the absorbent paper 2A i$1 an absorbent article 10
having a sinpler structure and a high nce can be obtai ned. The
absorbent article 10, in which the a '

Fig. 8

7

10
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paper 2A accordi‘rng to the present
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al l ow the snoot h perneation of the TTgurd—tottre
ABSORBENT PAPER AND ABSORBENT ARTICLE PROVIDED THEREWITH

FIELD OF THE INVENTION

ase—tayer-——+n

This invention relates to an absorbent paper and an

absorbent article provided with the same. More

particularly,

it relates to an absorbent paper which is excellent in liquid

absorption/permeation characteristics and liquid diffusion

characteristics and a thin absorbent article wherein the

absorbent paper is employed as an absorbent.

BACKGROUND OF THE INVENTION

There have been proposed a number of techniques

aiming at elevating the capacity of absorbing bodily fluid of

paper diapers, sanitary napkins and incontinence pads and

thus these products have been improved thereby.

Most of

these improvements include increase in absorption rate,

prevention of the back-flow of the bodily £luid from the -

surface of an absorbent, prevention of leakage and relief Qf

stickiness to the skin.

v’

J

Regarding a material for an absorbent article, for

example, it has been proposed to elevate the absorption

capacity and to prevent the post-absorption back-flow by

using a high-absorbent polymer, whereby a liquid is- absorbed

and retained by taking advantage of a physicochemical action,

i.e., ion osmotic pressure, as a substitute for hydrophilic

absorbent papers or pulps whereby a liquid is absorbed

through a physical microspace.

-In fact, this pr

nosal
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base | ayer, on the other hand, the liquid mgrating fromthe surface |ayer
Is powerfully absorbed and diffused in the whole |ayer. Therefore, the
"absorbent paper of the present invention can establish a highly snooth
liquid fl ow (absorption/perneation/diffusion) wthout retaining the |iquid.
When t he absorbent paper of the present,invention is Used in an absorbent
article, the absorbent paper ideally ac%s on the bodily fluid and snpothly
transfer the fluid to the pol yner w thout causing any liquid residue or
back-flow to the surface. Then the liquid is surely fixed in the pol yner.

Use of the ahsoifids RAPamOT: i wiRsants “ﬁ’ﬁé‘téﬂé‘o{ﬂ{wﬁrcgggéit#.

possi bl e to construct an absorbent, which is superiorto the tonventi onal

ones in t A REEYIMIMRs comprising a combination of a pulp and a
high-absorbent polymer are employed in almost all absorbent
articles at present.

However, these absorbent articles are still
insufficient in the prevention of leakage. It is suggested .
5y the fact that the major dissatisfaction at absorbent
articles resides in leakage. Also, it is pointed ,out that
the conventional absorbent articles have only limited rate of
absorbing bodily fluids and that it is therefore unavoidable
to use a high-absorbent polymer together with, for example,
pulp having a high absorption rate, which also proves the
above-mentioned disadvantage.

As one of the reasons for the unsatisfactory effect
of preventing leakage of the conventional absorbent articles,
it may be mentioned that when pulp forms a flexible fluff
absorbent layer as an absorbent, it absorbs blood on the spot
and thus exhibits only a poor liquid diffusioﬁ
characteristics for utilizing the whole absorbent
efficiently. Although the fluff pulp shows a recovery from
compression and bending at a certain level in a dry sﬁate, it
suffers from a serious decrease in strength in a wet state
and thus scarcely shows any recovery. When a stress is
applied to wet pulp, therefore, fhe pulp undergoes
compressive deformation (hereinafter referred to as

"twisting"), which considerably reduces the absorption space
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exclusively wth a single sheet of the absorbent paper and a pol yner.
Accordi ngly, an absorbent article having a very sinple structure, a
super-thin form an excellent performance of preventing | eakage and a
hi ghly confortable feel at use can be thus provided. To further illustrate
t he absorbent paper of the present invention and the absorbent articles
provided with the sane, the foll ow ng Eﬁanples w Il be given. Although the
foll owi ng Exanples relate to sanitary napkins, the present invention is

al so applicable to paper diapers. First, absorbent papers of the present

i nvention and L.
therecf. When the absorbed bodily fluid is returned due to

the twisting, furthermore, the decrease in the pulp fiber
sbace accompanying the twisting causes an increase in the
transfer resistance of the bodily fluid toward the polymer.
As a result, the absorption efficiency of the polymer is
lowered and the re-absorptioﬁ rate of the twisted absorbent -
as the whole ;s seriously lowered too, which often results in
leakage. .-

As a technique for improving the liquid diffusion
characteristics of the fluff pulp, there has been reported to
produce a high-density pulp by compression to give thereby
improved diffusion characteristics. Howevei, this technique
not only fails to fundamentally solve the problem of twisting
of pulp but also worsens the absorption efficiency of the
polymer on the contrary, since the inter-fiber distance of
the pulp is shortened and thus the transfer resistance of
bodily f£luid toward the polymer is significantly elevated.
That is to say, the conventional absorbents comprising fluff
pulp are still insufficient in the absorption capacity and
prevention of leakage and cannot provide both of a high
absorption rate and good liquid diffusion characterisﬁics at
the same time.

Most of the conventional absorbent papers are those
obtained by paper-sheeting natural pulp by the wet method.

When a common absorbent paper obtained by sheeting natural

pulp is dehydrated and dFiggyigg;hemdehyéTation/wet_
REPLACEMENT SHEET
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conparati ve ones were produced in the follow ng manner and eval uated in
performance. EXAMPLE 1 As a highly bulky cellul ose fiber, 50 parts by
wei ght of a crosslinked pulp having a tw sted structure (H gh Bulk
Additive, a product of Weyerhaeuser Paper Conpany, hereinafter referred to
sinply as HBA); as a hydrophilic mcrofber, 40 parts of a kraft pulp
having a fiber cross section area of 1.9 x 10[err] cnferr] and a devi ation
fromcircular formof the cross section of 0.32 (SKEENA PRI ME, a product of
Skeena Cel | ul ose, hereinafter referred to sinply as NBKP); and as a
hot- el t aghessyegfdbeing 18tepst dubjngeithht pepegolshetihingn @xoslessht [l at e
havi ng a thickness of 1.1 denier
strong restraint force occurs due to the interfacial tension
of water and hydrogen bond between fibers upon dehydration/-
drying. This restraint force makes the inter-fiber distance
of the pulp very tight. As a result, the absorbent paper
obtained from this pulp exhibits only a very slow
absorption/permeation of a liquid. Furthermore, the pulp
fiber space, by which the liquid is substantially.absorbed,
is extremely reduced.
Attempts have been made to elevate the bulkiness of
absorbent paper by, for example, craping or embossing.
However, these processing techniques can scarcely enlarge the
absorption space essentially consisting of pulp fibers but
only elevate the apparent thickness and thus the liquid
absorption/permeation characteristics cannot be improved
thereby. It has also been attempted to produce a high-
bulkiness absorbent pulp'by bulkily laminating pulp sheets by
a dry method such as air-laying and binding these sheets
together with the use of an appropriate binding agent.
According to this method, an absorbent sheet, which has an
extremely low density, a loose inter-fiber structure and a
large absorption space in a dry state, can be obtained. When
this absorbent paper absorbs a liquid, however, it shows very
poor liquid diffusion characteristics in spite of its large

absorption space. In addition, this sheet suffers from the

same disadvantage as that of the fluff pulp, namely, it
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and a length of 5 nm (TMOTNSB, a product of Teijin Ltd., hereinafter
referred to sinply as PET), were each dispersed in water and paper-sheeted
at a dry basis weight of '50 g/n2 to give a first |ayer (base |ayer).

Next, a second | ayer (surface |ayer) maséfaper- sheeted at a dry basis

wei ght of 30 g/nferr] by dispersing 90 patts by wei ght of the
above-mentioned HBA and 10 parts by weight of PET in water and | am nated on
the first layer. After drying, an absorbent paper of a total dry basis

wei ght of 80 g/nﬂ (Product of the Invention 1) was obtai ned. EXAMPLE 2
undergoes twisting/settling, when pressure is applied to it

in a wet state.

' There have been also used cellulose-based nonwoven
fabric absorbent sheets such as rayon spun bonded ones. 1In a
nonwoven fabric absorbent sheet composed of a single fiber,
the liquid diffusion characteristics and the liquid
absorption/pe;meation characteristics are mutually
contradicﬁory. The liquid diffusion characteristics have a
tendency to be improved bylreducing the fiber diameter. 1In
this case, however, the inter-fiber distance is shortened and
thus the liquid absorption/permeation characteristics is
worsened. When the fiber diameter is enlaréed, on the
contrary, the ligquid absorption/permeation characteristics.is
improved but the liquid diffusion characteristics are
worsened. That is to say, the liquid absorption/permeation
characteristics and liquid diffusion characteristics are
contradictory to each other and it was therefore impossible
to obtain an absorbent sheet satisfying both of thesé
requirements, namely, high liquid diffusion characteristics
and excellent liquid absorption/permeation characteristics.

JP-A-4-89053 has reported a prior technigque for
obtaining an super-thin absorbent article free from leakage

(the term “JP-A" as used herein means an "unexamined
published Japanese patent applicgtion"). According to this
patent, a super-thin absorbent article can be obtained by

constructing an absorbent with the use of a combination of
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Sixty parts by weight of the above-nentioned HBA, 35 parts by weight of
NBKP and 5 parts of weight of polyvinyl alcohol (Fibribond, a product of

Sansho Co., 1
hydrophilic mcrofiber wWere each di spersed in water and paper-sheeted at a
wei ght of 40 g/nferr] to givega first |layer -(base | ayer). Next,
per- sheeted at a dry basis weight
by di spersing 70 parts by wei ght of the above-nentioned HBA,

dry basis

second | ayer (internediate |ayer) was p
of 30 g/nferr]

Ltd., hereif after referred to sinply as PVA) enployed as a

25 parts by weight of NBKP and 5 parts by weight of PVA in water and
| am nat ed on

hird_l fa I
paper - sheé?%dga? 46 a%§r5he ahglfFef%né;ﬁPe%%foﬁ o éF?Wﬁy i R

characterlstlcs and diffusion characteristics from each other
with high-absorbent polymers. However, this super-thin
absorbent article has a disadvantage such that it is designed
by taking the flow of bodily fluid in the absorbent article
and the functions (temporary absorption/permeation/diffusion/
retention of ?Hé bodily fluid) of each absorbent sheet into
consideration and, as a result, the number of the .absorbent
sheets is increased and the structure of the absorbent
becomes complicated. This disadvantage brings about
undesirable results, namely, a decrease in the productivity
and an increase in the production cost.

Accordingly, it is an object of the present invention
to obtain an absorbent paper with a good performance, which
has a large absorption space, good absorption/permeation
characteristics and excellent diffusion characteristics, and

to provide an absorbent article provided with the absorbent

- paper, which has an extremely high absorption capacity,

suffers from little leakage, has a high thinness and can be
comfortably fitted.

SUMMARY OF THE INVENTION

The present inventors have conducted extensive
studies and consequently found that the above-mentioned
object can be achieved by partitioning an absorbent paper
into a surface layer and a base layer and appropriately

blending a highly bulky cellulose fib into these layers.
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parts by wei ght of the above-nentioned HBA and 5 parts by weight of PVAin
water and |am nated on the second |ayer. After drying, an absorbent paper
of. a total dry basis weight of 90 g/nferr] (Product of the Invention 2) was
obtai ned. - 28 EXAMPLE 3 As a highly bul ky cellul ose fiber, 70 parts by
wei ght of a mercerized pulp having a fiber cross section area of 3.8 Xx
10[err] cnR and a deviation fromcircular formof the cross section of 0.80
(Porosanier), a product of ITT RAYONTER INC.), 25 parts by wei ght of NBKP
and 5 parts of PET were

The present invention, which has been achieved on the
basis of the above finding, provides an absorbent paper
dbmprising at least one base layer, which is obtained by
paper-sheeting a material containing a highly bulky cellulose
fiber, and a surface layexr, which is located on the base
layer(s) and obtained by paper-sheeting a material containing
a high—bulkingss cellulose fiber.

The present invention further provides an-.absorbent
article having a liguid-permeable surface material, a liguid-
retaining absorbent and a liquid-impermeable leakproof
mate}ial wherein the above-mentioned absorbent paper and a
high-absorbent polymer are employed in the absorbent.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of an absorbent article
according to the Example.

Fig. 2 is a partially cutaway perspective view of a
surface sheet A which is employed in the absorbent article of
Pig. 1. -

Fig. 3 is a sectional view of an absorbent paper
according to the Example.

Fig. 4 is a perspective view of an instrument for
measuring the absorption height to a liguid by Klemm’s
method.

Fig. 5 is a sectional viéQ of an instrument for
meqsuring the liguid absorption time, the liquid-spreading
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each dispersed in water and paper-sheeted at a dry basis weight of 60
g/mMerr] to give a first |ayer (base |ayer). Next, a second |layer (surface
‘I ayer) was paper- sheeted at a dry basis weight of 25 g/nferr] by

di spersing 70 parts by.wei ght of the above-nentioned HBA, 20 parts by

wei ght of NBKP and 10 Pdrts by weight of PET in water and | am nated on the
first layer. After drying, an absorbent paper of a total dry basis weight
of 85 g/n2 (Product of the Invention 3)8was obtai ned. EXAMPLE 4 Seventy
parts by weight of the nercerized pulp of Exanple 3 and 30 parts by wei ght
of NBKP were each dispersed in water and paper-sheeted at a dry basi s

wei ght of 50 g/nferr] to give a first |ayer (base |ayer).
area and the dynamic back-flow of an absorbent paper or an

absorbent article.

Fig. 6 is a perspective view of an apparatus for
measuring the liquid passage time.
Fig. 7 is a perspective view of a female waist model.
Fig. 8 is a perspective view showing the female waist
model to which a sanitary napkin is fitted. |

In Figs. 1 to 8, each reference numeral has the

following meaning:

1: surface material,

2: absorbent,

2A: absorbent paper,

2B: high-absorbent polymer,

3: leakproof material,

4: adhesive,

5: . gixing tape,

6: beelable paper,
10: absorbent article (sanitary napkin).

DETAILED DESCRIPTION OF THE INVENTION

The absorbent paper according to the present
invention comprising at least one base layer and é surface
layer located on the base layers and optionally has one or
more appropriate intermediate layers located between the base
layers and the surface layer, if hecessary. The surface

layer, the base layer(s) and the intermedi-s
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Next, a second |ayer (surface |layer) was paper- sheeted at a dry basis

wei ght of 30 g/n2 by dispersing 20 parts by weight of .a rayon having a
fiber cross section area of 5.9 x 10[err] cnferr], a deviation from
circular formof the cross section of @ 68 and a length of 8 nm (Corona SB
Rayon, a product of Daiwabo Rayon Co., Ltd.), 75 parts by wei ght of t he
ner.ceri zed pulp and 5 parts by weight .of PVAin water and | am nated on the
first layer. After drying, an absorbent paper of a total dry basis weight

of 80 g/ TLSEEkn(eBr BIUphpRE-bheLIUG L 3 81485 ANAIM%e EOVRAINY VE

EXAMPLE

bulky cellulose fiber.
' In the absorbent paper of the present invention, a
liquid first comes in contact with the surface layer wherein
the liquid is quickly absorbed and gquickly penetrates to the
back face, while the liquid is quickly diffused in the base -
layer({s). Thus an ideal sequence of liquid flow can be
established.

The highly bulky cellulose fiber is rich in bulkiness
and excellent absorptioﬁ/permeation characteristics.
Further, it is free from an excess iﬁter—fiber restraint
force due to hydrogen bond during the dehydfation/drying
step, different from the wet-sheeting process of the
conventional pulp, and thus the inter-fiber distance of the
highly bulky cellulose fiber is not excessively tight. By
blending an appropriate amount of the highly bulky cellulose
fiber into the surface layer and the base layer and
controlling the inter-fiber restraint force during the wet-
sheeting process, a bulky absorption space is formed in each
layer and both of good absorption/permeation characteristics
and good absorption/diffusion characteristics, which are
contradictory to each other, can be achieved and sustained.
That is to say, an idealized fiber space structure of the
absorbent paper as the whole can Be thus designed.

Examples of the highly bulky cellulose fiber include

the following ones.

0 2 NOV %9




NBKP was di spersed in water and paper-sheeted at a dry basis weight of 50
g/mMerr] as a first layer (base layer). Next, a second |ayer (surface

| ayer) was paper- sheeted at a dry basis weight of 40 g/nferr] by

di spersing 95 parts by weight of a rayon having a fiber cross section area
of 1.3 x 10-6 cnR2, a deviation fromcirgular formof the cross section of
0.68 and a length of 7 nm (Corona (SB) Rayon, a product of Daiwabo Rayon
Co., Ltd.) and 5 parts by weight of PVA in water and | am nated on the first
layer. After drying, an absorbent paper of a total dry basis weight of 90

g/ 2 ( Conpgyaiineky %’ er)sHaS: 91 & %e%%iyfngﬁwgl—ﬁlgh KP was

di spersed in water paper-sheeted at a dry basis wel of 7
After dr ylﬁiﬁuk}artemmrmtflber

’ In the absorbent paper of the present invention, a
liquid first comes in contact with the surface layer wherein
the liguid is quickly absorbed and quickly penetrates to the
back face, while the liquid is quickly diffused in the base .
layer(s). Thus an ideal sequence of liguid flow can be
established. |

The highly bulky cellulose fiber is rich in bulkiness
and excellent absorption/permeation characteristics.
Further, it is free from an excess inter-fiber restraint
force due to hydrogen bond during the dehydfation/drying
step, different from the wet-sheeting process of the
conventional pulp, and thus the inter-fiber distance of the -
highly bulky cellulose fiber is not excessively tight. By
blending an app;ogriate amount of the highly bulky cellulose
fiber into the suiface layer and the base layer and
controlling the inter-fiber restraint force during the wet-
sheeting process, a bulky absorption space is formed in each
layer and both of"good absorption/permeation characteristics
and good absorption/diffusion characteristics, which are
contradictory to each other, can be achieved and sustained.
That is to say, an idealized fiber space structure of the

absorbent paper as the whole can be thus designed.

Examples of the highly bulky cellulose fiber include

the following ones. REPLACEMENT SHERT
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paper (Conparative Product 2) was obtai ned. COVMPARATI VE EXAMPLE 3 Seventy

parts by weight of a rayon having a fiber cross section area
10[err] cnferr], a deviation fromcircular formof the cross

of 1.3 X
secti on of

0.68 and a length of 7 nmand 30 parts by wei ght of NBKP were di spersed in

wat er and paper-sheeted at a dry basis wdlOght of 70 g/nferr].

After

dryi ng, an absorbent paper (Conparative Product 3) was obtained. The fi ber

cross section area and deviation fromcircular formof the fi
in these Exanples 1 to 4

bers enpl oyed

(a)} Cellulose fibers having a stereoscopic fiber

structure {twisted structure, crimped structure,

structure and/or branched structure). Preferred

folded

examples

include crosslinked fibers, wherein cellulose fibers and

molecules are crosslinked to each other with the

appropriate crosslinking agent so as to maintain

use of an

a bulky

‘structure even in a wet state, and more preferred examples

include crosslinked cellulose fibers having an improved wet

modulus.
(b) Cellulose fibers having a fiber cros

area (W) of from 3.0 x 10 cm? to 20 x 10" cm? ,

s section

in

particular, from 5.0 x 10° cm? to 20 x 105 cm?. Preferable

examples include those having a fiber cross secti

on area (W)

of from 3.0 x 10 cm? to 20 x 10°® cm? and a deviation from

circular form (O) of the fiber section of from 0.

When a cellulose fiber having a fiber cxo

5 to 1.

ss section

area (W) of less than 3.0 x 10 cm? is used, it is difficult

to control the formation of hydrogen bond between

during the paper-~sheeting process. Because of th

fibers

is, the

resulting absorbent paper tends to lower in its bulkiness and

liquid permeation characteristic. On the other h

cellulose fiber having a fiber cross section area

and, when a

(W)

exceeding 20 x 10°® cm? is used, arrangement of fibers during

paper-sheeting process is highly disarranged. As

the resulting absorbent paper tends to lower in i

a result,

ts liguid

diffusion characteristic and tensile strength,
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and Conparative Exanples 1 to 3 were neasured by the follow ng nethods.

Met hod for the evaluation of the properties of highly bulky cellul ose fiber
and hydrophilic mcrofiber A Masurenent of fiber cross section area and
deviation fromcircular form To nmeasure the fiber cross section area, a
fiber was vertically sliced in such a nihner as to avoid any change in the
cross section area, and a photograph of the cross section of the fiber was
taken by nmeans of a el ectron n1croscope Then fiber cross section was

AV QN 5 001+ LTD) A5 SRALTE L HaPBEY o Thinehose dob e s binarea, One
hundred fiRer;Gt93% ok ¥1%MELE 30 ”(%’)' 0 SHSE A2 LIEASY 8 1ess
than 0.5 is used, it becomes difficult to control the
formation of hydrogén bond between fibers due to the flatness
of the fiber. As a result, the resulting absorbent sheet
tends to lower in its bulkiness and permeation
characteristic.

The expression "twisted structure" as used herein
means a structure where fibers are twisted along the
longitudinal direction of fiber and the frequency of twisting
is preferably 2.0/mm or more. The "crimped structure" means
a structure where fibers are helically criméed along the |
longitudinal direction of fiber. The "folded structure®
means a structure where fibers are folded along the
longitudinal direction of fiber. The “branched structure"
means a structure where fibers are branched.

The fiber cross section area and the deviation from
circular form of fiber cross section as described herein are
determined by the methods as will be described hereinafter.

The highly bulky cellulose fiber may be made of any
material without restriction, so long as the cellulose fiber
has the above-mentioned properties. Specific examples
thereof include natural cellulose fibers such as pulp and
cotton and regenerated cellulose.fibers such as rayon and
cuprammonium rayon. Either one of these fibers or a mixture

thereof may be used. It is preferable to use regenerated
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and the average fiber cross section area was cal cul ated. Based on the

phot ographs of the cross sections, the deviation fromcircular formof -the
fiber cross section was subsequently determined with the use of the inage
anal yzer in accordance with the followi gg fornula 1. One hundred fi ber
cross sections were arbitrarily selected and neasured and t he average
deviation fromcircular formof fiber cross section was determ ned.
Forrmula 1: Deviation from 4 x [err] x (fiber cross section area)

circular f MG @Pbse fibers, the fiber cross section area and cross
section form of which can be arbitrarily controlled,
mercerized pulps having a wet-enlarged fiber cross section
area and crosslinked pulps having a bulky structure. It is
particularly preferable to use a crosslinked pulp, since it
can give the bulkiest structure and is available at a low
price.

Examples of crosslinking agents for cellulose fibers
include N-methylol compounds such as dimethylol ethylene urea
and dimethylol dihydroxyethylene urea; polycarboxylic acids
such as citric acid, tricarballylic acid and butanetetra-
carboxylic acid; and polyglycidyl ether comﬁounds. Among
these crosslinking agents, polycarboxylic acids and
polyglycidyl ether compounds, which evolves no substance
toxic to human body such as formalin, are preferable.
Crosslinked pulps obtained with the use of these crosslinking
agents can be preferably used as a highly bulky cellulose
fiber.

The absorbent paper according to the present
invention comprising a surface layer and at least one base
layer. Furthermore, it may contain one or more intermediate
layers if necessary. In the production of the absorbent
paper of the present invention, the base layers are first
sheeted and the surface layer is'finally sheeted. It is
preferable that a base layer is a layer which has an

absorption/diffusion function of powerfully absorbing a
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circular form(0) (peripheral length of fiber cross section)2 To eval uate
the properties of each |ayer of the absorbent papers of Products of the
invention 1 to 4 obtained in Exanples 1 to 4 and Conparative Products 1 to
3 obtained in Conparative Exanples 1 to 3, each layer was paper-sheeted
separately in the same manner using thq_ ane material-as in Exanples 1 to 4
and Conparative Exanples 1 to 3 and thén subjected to the follow ng
measuring methods. In the paper- sheeting step, the crepe ratio was set to
10 % Tables 1 to 3 show the results. Method for neasuring properties of

cbsorbent §a85ta Fand ATLESERL PhesHBRLTPb! Bhel PLESICSE AR AT L, D
a nicro-higge other hand, it is preferable that the surface layer is a
Iéyer having a function of guickly absorbing the ligquid and
allowing smooth penetration of the same toward the base
layer.-

It is preferable that the base layer has a
substantial thickness ranging from 0.2 to 2.0 mm and an
absorption height to physiological saline by Klemm’s method
of from S50 to 150 mm (after 1 minute) and from 100 to 300 mm
(after 10 minutes). It is still preferable that the base
layer has a thickness substantially ranging from 0.2 to 1.0
mm and an absorption height to physiological saline by
Klemm’s method of from 60 to 120 mm (after 1 minute) and from
120 to 250 mm {after 10 minutes).

A base layer having an absorption height by Klemm’s
method of less than 50 mm {(after 1 minute)} and 100 mm (after
10 minutes) is not preferred because such a base layer may
not be sufficient in the absorption function of the liquid
from the surface layer in some cases, whereas a base layer -
having an absorption height by Klemm'’'s method exceeding 150
mm (after 1 minute) and 300 mm (after 10 minutes) may not be
preferred in the case where it is used in combination with a
high-absorbent polymer because the flow of the liquid toward
the high-absorbent polymer may sfagnate in the base layer.

Alternatively, when the substantial thickness of the
base layer is less than 0.2 mm, there is a tendency that the
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scope (DI d SCALE 2000, a product of. HROX CO., LTD.). Wen hairiness nade
the cross section of the absorbent vague, the boundary was snoot hened wth
an i mage anal yzer (Avio: EXCEL, a product of N PPON AVIONICS CO., LTD.)

prior to the nmeasurenent. As Fig. 3 which is a nodel _view of the cross
section of an absorbent paper shows, th® thickness [err] of each absorbent
paper | ayer substantially existing in the cross section was neasured. As

t he neasurenent points, an arbitrary point on one face of the sanple and
anot her poi nt being the closest to the fornmer point on the adjacent face
wer e sel exteathtansf ttiee disgwint ebdbhgednffheee foomt sheasurface layer to

the whole structure is reduced. When the substantial
thickness exceeds 2.0 mm, on the contrary, any super-thin
absorbent paper or absorbent article can be hardly obtained.
In this case, there is a tendency that an excessively large
space is formed in the step of forming a composite absorbent:
article compoged of the absorbent paper together with a high-
absorbent polymer, which makes the smooth migration of the
bodily fluid toward the high-absorbent polymer difficult.

The basis'weight of the base layer may range from 10 to 200
g/m?, preferably from 20 to 200 g/m?.

In the base layer, the inner space étructure/space
distribution can be controlled over a range from a large
space size affecting the initial absorption and diffusion
rate to a small space size aiming at enlarging the surface
area relating to the diffusion distance by blending the
highly bulky cellulose fiber with a hydrophilic microfiber at
a definite ratio. Therefore, a base absorption layer which
is excellent in the initial absorption rate and the
absorption/diffusion capacity (i.e., showing a long diffusion
distance)} can be easily obtained.

That is to say, it is preferable to produce the base
layer by paper-sheeting a material containing from 20 to 80 %
by weight, on the basis of the to£al weight of the base
layer, of the above-mentioned highly bulky cellulose fiber

and from 80 to 20 % by weight of the hydrophilic microfiber,
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nmeasured. Regardi ng each | ayer of an absorbent paper sanple, measurenent
was perforned at 100 points which were arbitrarily selected and the average
was referred to as thesubstantial thickness. C. Nbasurenent of absorption
hei ght by Klenms nmethod after 1 minute and 10 m nutes: An absor bent paper
was cut into a piece 40 of 300 mMmin lepgth and 20 nmin width. As Fig. 4
shows, this sanple piece 40 was hung froma support 41 and tightly fixed at
t he upper and | ower ends. Physiol ogical saline 43 was poured as a test
liquid into a rectangul ar contai ner 42 (300 mmin length x 100 nmin width

i(ergrerandl | aneﬁyqphym 0 e%g'%:glwq’fseé% =3 IM] esfr@ég pﬁgE%e%g ggls“af ter
properties from each other. It is still preferable that the
material contains from 30 to 70 % by weight of the above-
mentioned highly bulky cellulose fiber and from 70 to 30 % by
weight of the hydrophilic microfiber. When the content of
the highly bulky cellulose fiber is less than 20 % by weight,
ahy absorbent'paper having a sufficient absorption space can
be hardly obtained. When it exceeds 80 % by weight, on the
other hand, the diffusion characteristics tend to be
worsened.

Examples of the above-mentioned hydrophilic
microfiber include those having hydrophilicifiber surface and
a large specific surface area, such as:

(i) fibers having a fiber crosé section area of from
0.1 x 10%cm? to 2.0 x 10 cm? and a deviation from circular
form of from 0.1 to 0.5; and

{(ii) fibers having a specific fiber surface area of
from 1.0 to 20 m?/g; may be cited. Fibers satisfying either
one of the above-mentioned reguirements (i) and (ii) are
usable without restriction. For example, cellulose fibers
such as pulp, cotton and rayon and hydrophilic synthetic
fibers such as acrylonitrile and polyvinyl alcohol may be
used either alone or in the form of a mixture thereof. A
fiber having a fiber cross sectioﬁ area exceeding 2.0 x 107
cm or a specific fiber surface area of less than 1.0 m?/g has

a small surface area and thus the desired diffusion
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I rmer sing the sanple piece 40, the height (fromthe liquid surface) of the
t-est sol ution absorbed by the sanple piece 40 was neasured. This

measur enent was repeated-by using 10 sanple pieces and the average val ues
were referred to as the absorption height by Klenmis nethod after 1 minute
[err] and the absorption height by Kl em#iés method after 10 minutes [err] of
t he physi ol ogical saline 43. This SheetHas Been | aced TABLE 1 Product

of the Invention Conparative product 1° 2 3 4 1 2

3
characteristics can be hardly obtained in this case. When

the deviation from circular form is 0.5 or above, the
mkcrofiber per se hardly undergoes hydrogen bond and thus the
desired diffusion characteristics can be scarcely achieved in
this case. On the other hand, a fiber having a fiber cross
section area of less than 0.1 x 10® cm or a specific fiber
surface area gxceeding 20 m?/g has a too large surface area
and thus there is a tendency that, when used in cembination
with a high-absorbent polymer, the flow of the liquid toward
the high-absorbent polymer stagnates in the absorbent paper.

The specific fiber surface area as described herein
can be calculated based on the fiber cross éection area (W)
and the deviation from circular form (0) of the fiber.
Alternatively, it can also be determined by known methods
such as nitrogen adsorption method, mercury porosimeter
method and the like.

In order to stabilize the space structure of the base
layer and the whole absorbent paper, a hot-melt adhesive
fiber may be added in the step of wet-sheeting, which is
preferable since the space structure can be maintained in a
stable state even though the absorbent paper is moistened.

Any hot-melt adhesive fiber may be used therefor, so
long as it is molten and adheres to each other upon heating.
Preferable examples of such a fiﬂer include olefin {fibers
such as polyethylene, polypropylene, polyester and polyvinyl

alcohol fibers; polyethylene/polypropylene composite fiber;
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First layer Conposition (part by melght) Hi gh- bul ki ness cel | ul ose fi ber:

HBA 50 60 - nmercerized pulp -
- 70 70 - - - Corona SB rayon -

- - - - - - Hydrophilic mcrofiber: NBKP

40 35 25 30 100 100 47 30 Corona( SB)

polyethylene/polyester composite fiber; low-melting
polyester/polyester composite fiber; and fibers having
ﬁydrophilic fiber surface such as polyvinyl
alcohol/polypropylene composite fiber and polyvinyl
alcohol/polyester composite fiber.

The content of the hot-melt adhesive fiber in the
base layer may range from 0 to 30 % by weight, preferably
from 2 to 20 % by weight, on the basis of the total weight of
the base layer. When this content exceeds 30 % by weight,
the absorption/permeation characteristics of the absorbent
paper might be deteriorated.

It is preferable that the surface layer has a
substantial thickness ranging from 0.2 to 2.0 mm and an
absorption height to physiological saline by Klemm’s method
of 20 to 80 mm (after 1 minute) and 30 to 120 mm (after 10
minutes). It is still preferable that the surface layer has
a thickness substantially ranging from 0.2 to 1.0 mm and an
absorption height to physiological saline by Klemm’s method
of 30 to 60 mm (after 1 minute) and 40 to 80 mm (after 10
minutes).

When the substantial thickness is less than 0.2 mm, only
an insufficient absorption space for temporarily maintaining
the liqugd can be obtained. When the substantial thickness
exceeds 2.0 mm, on the contrary,'the aBsorption space becomes
excessively large and the liquid cannot smoothly migrate

toward the base layer. 1In this case, any super-thin
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rayon - - - -
adhesive fiber: PET 10 - 5

. PVA - e 5 - - - - Properties:
Basi s wei ght (g/nR) 50 40 60 50 50 70

70 Substantial thickness (nmm 0. 25 0840 0. 32 0. 29 0.12 0. 16
0.19 Absorption hei- ght by Klemmis nethod (nm: after 1 mn. 80

68 77 40 45 80 ) '

absorbent paper or absorbent article can be hardly obtained.

When the absorption height by Klemm’s method after 1 minute

is less than 20 mm or the absorption height by Klemm’s method
after 10 minutes is less than 30 mm, the instantaneous
absorption rate upon the contact of the absorbent paper with
the liquid becomes insufficient. When the absorption height
by Klemm’s mthod after 1 minute exceeds 80 mm or the
absorption height by Klemm’s method after 10 minutes exceeds
120 mm, on the contrary, the capacity of the surface layer of
absorbing the liéuid becomes excessively large. In this
case, the liguid cannot smoothly migrate into the base layer
but is retained on the surface for a long time after the
absorption, which deteriorates the re-absorptioh
characteristics and stick-free feel. The basis weight of the
surface layer may range from 10 to 200 g/m?, preferably from
20 to 100 g/m?.

It is preferable that the above-mentioned surface
layer is produced by paper-sheeting a material containing a
highly bulky cellulose fiber as the main component. In this
case, the surface layer consists mainly of a region with a
large space size alone. Thus an absorbent surface layer
showing an extremely high absorption rate and excellent
permeation characteristics can be obtained.

Namely, it is important tﬁat the above-mentioned
surface layer is produced by paper-sheeting a material which

contains from 50 to 90 % by weight of a highly bulky
N
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after 10 mn. 185 175 165 192 92 97 195 TABLE 2

Product of the Invention Conparative Product 1 2 3 4

1 2 3 Second:1aver Conposition (part by weight) H gh-bul ki ness

cel lul ose fiber: HBA 90 70 70 - Merceri zed
19

cellulose fiber and from 2 to 30 % by weight of a hot-melt
adhesive fiber, on the basis of the total weight of the
surface layer. When the content of the highly bulky
cellulose fiber is less than 50 % by weight, there is a
tendency that the absorption/permeation rate and bulkiness of
the surface layer are insufficient for absorbing the liquid.
On the contrary, the content of the highly bulky cellulose
fiber exceeding 98 % by weight makes paper-sheeting
difficult. When the content of the hot-melt adhesive fiber
is less than 2 % by weight, there is a tendency that the
binding force, in particular the wet-binding force, becomes
insufficient. On the contrary, the content.of the hot-melt
adhesive fiber exceeding 30 % by weight is liable to lower.
the absorption rate and the permeation rate.

As the highly bulky cellulose fibexr, those similar to
the ones employed in the base layer may be used without
restriction. Similarly, the hot-melt adhesive fibers
employed in the base layer may be used in the surface layerx
without restriction.

In addition to the components as described above, the
base layer and surface layer may optionally contain, for
example, water-soluble binders and paper—sheeting.aids to
achieve thereby the optimum toughness, thickness and
absorption characteristics of thé absorbent paper. Examples
of the water-soluble binders include water-soluble resins
such as polyvinyl alcohol and sizing agents such as starch
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pul p

- - - 75 Corona SB rayon
. - 20 - Hydrophilic mcrofiber: NBKP -

" 25 20 - - Corona(SB) rayon - - -
- 95 Hot-nelt adhesive fiber: PET 10 - 10
- - PVA - 5 - 5. 5 Properties:
Basi s wei ght 20 '

Examples of the paper-sheeting aids include those capable of
imparting a sufficient strength to the absorbent paper, e.g.,
n;tural pulps such as wood pulp and straw pulp. Examples of
further additional components include chemical pulps such as
kraft pulp and soda pulp; hydrophilic fibers such as cotton
and rayon fibers; and high-absorbent polymers represented by
polyacrylates.

The absorbent paper of the present invention may have
a two-layer structure wherein a surface layer is directly
located on the base layer. Altérnately, it may have a three-
or more layer structure wherein one or more intermediate
layers are located on the base layer and a surface layer is
further located thereon.

In the case of the two-layer structure consisting of
a base layer and a surface layer, for example, the surface
layer produced by paper-sheeting in accordance with the
composition range as specified above is laminated on the base
layer. For the smooth migration of the absorbed liquid to
the base layer without being retained in the surface layer,
it is preferable to form the absorbent paper by selecting
such a combination that the absorption heights by Klemm’s
method after 1 and 10 minutes of the base layer are
respectively higher than the absorption heights by Klemm’s
method after 1 and 10 minutes of.the surface layer. By
constructing such a structure, the liquid would smoothly
penetrate from the surface layer to t :
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-

(g/nmerr]) 30 30 25 30 40 - Substanti al

t hi ckness (nm 0. 25 0.21 0.23 0.21 0. 22 - Absorption hei-
'ght by Klemms nmethod (mm) after 1 mn. 70 68 65 40

- after 10 mn. 90 135 98 65 ~10 - TABLE
3 Product of the Invention Cbnparativezgroduct 1 - 2 3 4
1 2 3

being retained on the surface and thus an absorbent having a
comfortable stick-free feel can be obtained.

In some cases where, for example, an extremely large
amount of a liquid should be absorbed or the absorbent
article should be used for a prolonged period of time, the
absorbent paper may be provided with one or more intermediate
iayers to thereby enlarge the absorption space.

The structure of the intermediate layer may be
appropriately selected depending on the purpose. For
example, an intermediate layer which is produced by paper-
sheeting a material containing from 30 to 90 % by weight of a
highly bulky cellulose fiber, from 10 to 60 % by weight of a
hydrophilic microfiber and from 0 to 30 % by weight of a hot-
melt adhesive fiber, each on the basis of the total weight of
the intermediate layer, and having a basis weight of from 10
to 100 g/m®> may be preferably employed.

For the smooth migration of the absorbed liguid to
the base layer without being retained in the surface layer,
it is preferable to control the absorption heights by Klemm’'s
method after 1 and 10 minutes of the intermediate layer
respectively to levels higher than the corresponding ones of
the surface layer but lower than those of the base layer.

The absorption height by Klemm’s method of the intermediate
layer may be controlled preferabiy by varying the composition
ratio of the above-mentioned highly bulky cellulose fiber to

the hydrophilic microfiber. In particular, it is the easiest
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Third | aver Cbnp05|t|on (part by weight) Hi gh-bul ki ness cel |l ul ose flber:
_HBA 95 Mercerized pul p - - -
- - - Corona SB rayon - - -

- - - - Hydrophilic mcrofiber: NBKP -
- - - - - ) -ngrona(SB) -

method therefor to control the content of the hydrophilic
microfiber. TFor example, the hydrophilic microfiber is used
in the intermediate layer in a content (% by weight) being
larger than its content (% by weight) in the surface layer
but smaller than its content (% by weight) in the base layer.

In order to obtain a multi-layer absorbent paper by -
i;minating the above-mentioned surface layer and base layers,
absorbent papers may be bonded to each other by using an
appropriate hydrophilic binder or by a mechanical means such
as embossing. It is particularly preferable to obtain an
absorbent paper of an integral structure by effecting multi-
layer paper-sheeting in the step of wet sheéting and hot-
melting the layers to each other with the use of a hot-melt
adhesive fiber in the step of drying or by forming hydrogen
bonds between a water-~soluble binder such as polyvinyl
alcohol and pulp. In the absorbent paper obtained by this
method, fibers closely intexrlock together and thus layers do
not separate from each other. Thus the absorbed liquid is
not retained among the layers but smoothly transferred to the
base layer, thereby achieving excellent absorption
characteristics. According to this method, furthermoré,
paper-sheeting, compositing and drying of each layer can be
carried out in a single step, which is advantageous from the
viewpoints of cost and convenienée in the process.

The multi-layer paper-sheeting in the wet sheeting

step can be performed by a known method by using, for
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- - - - Hot-nelt

rayon - - -
adhesive fiber: PET - - - - -

- PVA A 5 - - - ' - -
Properties: Basis weight (g/nferr]) - 20 Subst anti al

t hi ckness (mm - 0. 20 Absorption,hgei- ght by Klemm s nmethod (nmm
after 1 mn. - 58

example, a multi-layer paper machine. When a two-layer paper
machine comprising a first paper machine and a second paper
machine is employed as the multi-layer paper machine, for
example, the base layer is sheeted by the first paper machine
while the surface layer is paper-sheeted by the second cne.

After composing, the obtained composite product is dried with

a Yankee drier. Thus an absorbent paper consisting of two
layers, i.e., the base layer and the surface layex- can be
produced. Further, an absorbent consisting of three layers
including a base layer, an intermediate layer and a surface
layer can be produced by using a multi-layer paper machine
comprising a first paper machine, a second_éaper machine and
a third paper machine whereby the base layer, the
intermediate layer and the surface layer are paper-sheeted
respectively with the first, second and third paper machines,
followed by the formation.of a composite material and drying

with a Yankee drier.

The multi-layer paper sheeting in the wet sheeting
step can be performed by another method using, for example,_a
paper machine comprising one paper machine and plural nozzles
for blowing out the paper material onto the paper-making
wire. Namely, an absorbent paper consisting of two layers
including a base layer and a surface layer can be produced by
separately blowing out the materials for the base layer and
the surface layer from two nozzles to form respective layers

and then paper-sheeting these two layers simultaneousl
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after 10 mn. - 85 Next, the absorbent papers of Products of the
Invention 1 to 4 and Conparative Products 1 to 3 were evaluated in the
foll owi ng nethod. Table 4 shows the results. Method for eval uating

absor bent paper a. Measurenent of absorption tinme and |iquid-spreading
area: As Fig. 5 shows, an absorbent paper sanmple 51 (200 mMm x 75 mm) was
hori zontal |y | ocated and an acrylic resff plate 52 provided with an inlet
54 (10 mmin dianeter) was placed thereon. Further, weights 53 were pl aced

t hereon to thereby
Similarly, an absorbent paper consisting of three layers
including a bﬁse layer, an intermediate layer and a surface
fﬁyer can be produced by separately blowing out the materials
for the base layer, the intermediate layer and the surface
layer from three nozzles to form respective layers and then
paper-sheeting these three layers simultaneously.

In thg absorbent paper of the present invention thus
obtained, a liquid is quickly absorbed by the surface layer
and transferred to the base layer where the liquid migrating
from the surface layer is powerfully absorbed and diffused in
the whole layer. That is to say, the absorbent paper is
designed with the use of layers being excellent in the
capability of diffusion and thus an ideal liquid flow
(absorption/ permeation/diffusion) can be achieved.

Next, the absorbent article according to the present
invention wherein the above-mentioned absorbent paper is used
will be described in greater detail by reference to the
attached drawings.

As Fig. 1 shows, the absorbent article 10 of the
present invention has a surface material 1, an absorbent 2
capable of retaining a liquid, and a liguid-impermeable
leakproof material 3. The absorbent 2 consists, at least
partly, of the above-mentioned absorbent paper 2A and a high-
absorbent polymer 2B. This absofbent 2 can be molded into a
super-thin form to thereby improve the fitness to the user

and provide a longitudinary-long shape absorbent article 10,
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apply a force of 5 g/cnferr] onto the absorbent paper 51. Then 6 g of
artificial blood was poured fromthe inlet and the tine (second) required
“for the conplete absorﬁtlon of the liquid was neasured. This measurenent
was repeated by using 10 sanples and the average was referred to as the
absorption tinme (second). After the conmpl etion of the absorption of the
liquid, the absorbent paper sanple was allowed to stand as such for .20

m nutes. Then the |iquid-spreading area (cnferr]) was neasured by inage
anal ysis. This neasurenment was repeated by using 10 sanples and the average

val ues O”wh?.ghf ageeaegléaﬁfg a%%%p‘t‘i‘%%e%tﬂa‘i%a‘téﬁ{ﬁf@é’ daas the

| i qui d- spreadi ng areas Measur enment of |1 quid-passage tine:
leakproof, of an extremely simple constitution.

' That is to say, in the absorbent article 10 provided
with the above-mentioned absorbent paper 2A and the high-
absorbent polymer 2B, the bodily fluid passing through the
liguid-permeable surface matérial 1 can be guickly absorbed
b& the surface layer of the absorbent paper 2a. Then the
bodily fluid is smoothly absorbed and diffused in.the back
face (the side of the base layer) of the absorbent paper 2A.
Subsequently, the bodily fluid, which has been diffused in
the absorbent paper, is fixed by the high-absorbent polymer
2B. '

Thus the smoother flow of the bodily fluid
(absorption/permeation/diffusion/retention) in the absorbent
article 10 can be established by locating the surface layer
of the absorbent paper 2A adjacent to the liguid-permeable
surface material 1, namely, the base layer being in contact
with the high-absorbent polymer. It is particularly
preferable that the absorbent 2 consists exclusively of a
sheet of the absorbent paper 2A and the high-absorbent
polymer 2B and the high-absorbent polymer 2B is wound by the
absorbent paper 2A. Thus an absorbent article'lo having a
simpler structure and a high performance can be obtained.

The absorbent article 10; in which the absorbent
paper 2A according to the present invention is combined with

rbent polymer 2B in an efficient manner, can




Li qui d- passage time was neasured by using an apparatus shown in Fig. 6.
First, a sanple piece 60 of a |iquid-passage layer (50 nmin length x 50 nm
in width) was prepared. Then this sanple piece 60 was put between gl ass
tubes 61 (35 mmin inner dianeter). Then the sanple piece was fixed with
the use of clips 62 fromboth sides via silicone rubber so as to prevent
the side-|eakage of the liquid during t4fe measurement. As a test liquid, 10
g of a 85 % aqueous solution of glycerol of the conposition as specified
bel ow was wei ghed into a 10 m beaker 64 and gently poured into the

quickly and surely fix a bodily fluid excreted from the body.
Further, neither any liquid residue nor back-flow occurs on
t%e surface material 1 and this absorbent article scarcely
suffers from leakage and gives a highly comfortable feel.

The absorbent paper of the present invention, which
contains a highly bulky cellulose fiber and comprises two or’
£5re layers d@ffering in characteristics from each other, can
guickly absorb a fluid in the surface layer and altlow the
smooth permeatién of the liguid to the base layer. In the
base layer, on the other hand, the liquid migrating from the
surface layer is powerfully absorbed and diffused in the
whole layer. Therefore, the absorbent papef of the present
invention can establish a highly smooth liquid flow
(absorption/permeation/diffusion) without retaining the
ligquid.

When the absorbent paper of the present invention 1is
used in an absorbent article, the absorbent paper ideally
acts on the bodily fluid and smoothly transfer the fluid to
the polymer without causing any liguid residue or back-flow
to the surface. Then the liquid is surely fixed in the
polymer. Use of the absorbent paper of the present invention
further makes it possible to construct an absorbent, which is
superior to the conventional ones in the performance,
exclusively with a single sheet of the absorbent paper and a
polymer. Accordingly, an absorbent article having a very

simple structure, a super-thin form, an excellent performance

REPLACEMENT SHEET

0 2 NOV 1904




upper tube. After pouring the 85 % aqueous solution of glycerol 63, the

time requi

red for the appearance of the surface of the sanple piece 60 at a

‘ratio 50 %or nore to the opening area of the glass tube 61 was determ ned
and referred to as the |iquid-passage tinme. The test solution was prepared

by m xi ng

85 g of glycerol (a product afy Wako Pure Chémi cal |ndustries,

Ltd.) with 15 g of ion-exchanged water and col oring the obtai ned sol ution

by addi ng
Kogyo Co.,

0.01 g of an edible colorant.Blue No. 1 (a product of Tokyo Kasei
Ltd.) TABLE 4 :

of preventing leakage and a highly comfortable feel at use
can be thus provided.

To further illustrate the ébsorbent paper of the
preéent invention and the absorbent articles provided with
the same, the following Examples will be given. Although the
following Examples relate to sanitary napkins, the present
invention is glso applicable to paper diapers.

First, absorbent papers of the present invention and
comparative ones were produced in the following manner and
evaluated in performance.

EXAMPLE 1

As a highly bulky cellulose fiber, 50 parts by weight
of a crosslinked pulp having a twisted structure (High Bulk
Additive, a product of Weyerhaeuser Paper Company,
hereinafter referred to simply as HBA);

as a hydrophilic microfiber, 40 parts of a kraft pulp
having a fiber cross section area of 1.9 x 10°% cm® and a '
deviation from circular form of the cross section of 0.32
(SKEENA PRIME, a product of Skeena Cellulose, hereinafter
referred to simply as NBKP)}; and

as a hot-melt adhesive fiber, 10 parts by weight of
polyethylene telephthalate having a thickness of 1.1 denier
and a length of 5 mm (TMOTNSB, a product of Teijin Ltd.,
hereinafter referred to simply aé PET),

were each dispersed in water and paper-sheeted at a dry basis

weight of 50 g/m? to give a first layer (base layer). RIE&AK}%@ENT‘SHEE
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Product of the Invention Conpar ati ve product 1 2 3 4

1 2 3 Eval uation Absorption tinme 25 25 35 48
265 423 83 Liquid-spread- ing area (cnR) Face 72 75
65 68 60 110 152 Back 135 142 116 145

138 110 152 Liqui d-passage tinme (sec.) 28. 25 32 38

175 351 121 Next, 'the absorbent az&icle 10 (sanitary napkin) of the
Exanple will be described based on Fig. 1. As Fig. 1 shows, the absorbent
article 10 of this Exanple basically consisted of a |iquid-perneable
surface material 1, a liquid-
Next, a second layer (surface layer) was paper-
sheeted at a dry basis weight of 30 g/m? by dispersing 90
pérts by weight of the above-mentioned HBA and 10 parts by
weight of PET in water and laminated on the first layer.
After drying, an absorbent paper of a total dry basis weight
of 80 g/m? (Product of the Invention 1) was obtained.
EXAMPLE 2
Sixty parts by weight of the above-mentioned HBA, 35
parts by weight of NBKP and 5 parts of weight of polyvinyl
alcohol (Fibribond, a product of Sansho Co., Ltd., herein-
after referred to simply as PVA) employed as a hydrophilic
microfiber were each dispersed in water and.paper—sheeted at
a dry basis weight of 40 g/m?* to give a first layer (base
layer).
Next, a second layer (intermediate layer) was paper-
sheeted at a dry basis weight of 30 g/m? by dispersing 70
parts by weight of the above-mentioned HBA, 25 parts by
weight of NBKP and 5 parts by weight of PVA in water and
laminated on the first layer.
Further, a third layer (surface layer) was paper-
sheeted at a dry basis weight of 20 g/m? by dispersing 95
parts by weight of the above-mentioned HBA and 5 parts by
weight of PVA in water and laminated on the second layer.
~ After drying, an absorbent paper of a total dry basis weight

of 90 g/m? (Product of the Invention 2) was obtained.
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retai ning absorbent 2 and a |iquid-inperneable | eakproof naterial

~above-nenti oned Products of the Invention (absorb g,g R _,gmgi.gggg wer e

“enpl oyed at least in the absorbent 2. In the Conpdfaiilge L~*-‘ he
above- nentioned conparative products (absorbent aﬂers) 1 to ¢r ¢ used
as a substitute for the absorbent paper,gof the pr sentﬂl%ﬂﬂmﬁ% I the
surface material 1 enployed in the foll'owing Exanpl s 5 to_8_and..
Conparative Exanples 4 to 6, the surface sheet A as specified Rel ow

was used. (Surface sheet A]
EXAMPLE 3

As a highly bulky cellulose fiber, 70 parts by weight

1
of a mercerized pulp having a fiber cross section area of 3.8

x 10°°% cm? and a deviation from circular form of the cross
section of 0.80 {(Porosanier), a product of ITT RAYONIER
INC.), 25 parts by weight of NBKP and 5 parts of PET were
;ach disperseq-in water and paper-sheeted at a dry basis
weight of 60 g/m? to give a first layer (base layer).
Next, a second layer (surface layer) was paper-

sheeted at a dry basis weight of 25 g/m’ by dispersing.70
parts by weight of the above-mentioned HBA, 20 parts by
weight of NBKP and 10 parts by weight of PEf in water and

laminated on the first layer. After drying, an absorbent

paper of a total dry basis weight of 85 g/m? (Product of the

Invention 3) was obtained.
EXAMPLE 4

Seventy parts by weight of the mercerized pulp of

Example 3 and 30 parts by weight of NBXP were each dispersed

in water and paper-sheeted at a dry basis weight of 50 g/m’

to give a first layer (base layer).
Next, a second layer (surface layer) was paper-

sheeted at a dry basis weight of 30 g/m® by dispersing 20

parts by weight of a rayon having a fiber cross section area

of 5.9 x 108 cm?, a deviation from circular form of the cross

section of 0.68 and a length of 8 mm (Corona SB Rayon, a

product of Daiwabo Rayon Co., Ltd.), 75 parts by weight of



As Fig. 2 shows, a |ow density pol yethyl ene 21 (25 [er
M tsui Petrochem cal Industries, Ltd.) was |am nated aRis

pol yet hyl ene/ pol ypr opyl ene conposite fiber (a product
0.34 % by weight of a mxed surfactant (al kyl phosphat
ester) adhering thereto. Thus a surface eet provi ded
to 2 mR in size) at a distribution ratiio of 52/cnR2 onjthe wall
obt ai ned. This product was referred to as the surface Sheet~A"(SUrface

sheet B] The surface sheet (nonwoven fabricé of a marketed sanitary napkin
(Lorrie, a Prodieicerized muip. 3ndad PRrEfrby weigbtthé SWAF doe vwaiteat aBd

laminated on the first layer. After drying, an absorbent

paper of a total dry basis weight of 80 g/m? (Product of the

Invention 4) was obtained.

COMPARATIVE EXAMPLE 1

NBKP was dispersed in water and paper-sheeted at a

dry basis weight of 50 g/m? as a first layer (bése layer).

Next, a second layer (surface layer) was pdper-
sheeted at a dry basis weight of 40 g/m? by dispersing 95
parts by weight of a rayon having a fiber cross section area
of 1.3 x 10 cm?, a deviation from circular form of the cross
section of 0.68 and a length of 7 mm (Coron; (SB) Rayon, a
product of Daiwabo Rayon Co., Ltd.) and 5 parts by weight of
PVA in water and laminated on the first layer. After drying,
an absorbent paper of a total dry basis weight of 90 g/m?
(Comparative Product 1) was obtained.

COMPARATIVE EXAMPLE 2

NBKP was dispersed in water and paper-sheeted at a
dry basis weight of 70 g/m?. After drying, an absorbent
paper (Comparative Product 2) was obtained.

COMPARATIVE EXAMPLE 3

Seventy parts by weight of a rayon having a fiber
cross section area of 1.3 x 107 cm?, a deviation from
circular form Qf the cross section of 0.68 and a length of 7
mm and 30 parts by weight of NBKP were dispersed in water and

paper-sheeted at a dry basis weight of 70 g/m?. After



EXAMPLE 5 As Fig. 1 shows, the absorbent paper of Product of the Invention
1 (195 mmin length x 170 mMmin w dth) was used as the absorbent paper 2A
"The absorbent paper 2A had a hi gh-absorbent pol yner 2B bei ng wound t hereby
and it was arranged in the manner that the surface |ayer (second | ayer)
faces to the side of the absorbent face | OA of the absorbent article 10 and
the base layer (first layer) faces to the hi gh-absorbent pol yner 2B side.
The hi gh-absorbent polyner 2B, which conprised sodi um pol yacryl ate (Pol ymer
Q a product of Kao Corp.), was alnost - 40 -

drying, an absorbent paper (Comparative Product 3) was
obtained.

The fiber cross section area and deviation from
circular form of the fibers employed in these Examples 1 to 4

and Comparative Examples 1 to 3 were measured by the

following methods.

Method for the evaluation of the properties of highly
bulky cellulose fiber and hvdrophilic microfiber

A. Measurement of fiber cross section area and deviation from
circular form:

To measure the fiber cross section area, a fiber was
vertically sliced in such a manner as to avoid any change in
the cross section area, and a photograph of the cross section
of the fiber was taken by means of a electron microscope.
Then fiber cross section was accurately traced with an image
analyzer (Avio EXCEL, a product of NIPPON AVIONICS CO., LTD)
to measure thereby the fiber cross section area. One hundred
fiber cross sections were arbitrarily selected and measured
and the average fiber cross section area was calculated.

Based on the photographs of the cross sections, the
deviation from circular form of the fiber cross section was
subseguently determined with the use of the image analyzer in
accordance with the following formula 1. One hundred fiber
cross sections were arbitrarily selected and measured and the
average deviation from circular fﬁrm of fiber cross section '

was determined.

e s e TR
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uniformy dispersed within the area of 70 mMmin w dt
at a basis weight of 50 g/n2. This material was r ef HRERA

a—mdm:}@,l,engt h

‘absorbent 2. This absarpent 2 was wapped with a | eakpfoof material {3

(pol yet hyl ene | am nate sheet), further wapped with a >ur %qﬁﬁp@x§rlal (the

above-nmentioned surface sheet A) and thyen fixed with h1 ad esive T
bbAtegr-t~cte=t8 was

opposite side of the absorption face 10A of the abso
provided with a fixing tape 5 and a peel abl e paper 6

referred to-as Product of the Invention 5. EXAMPLE 6

Thi s product was

~ANTapsor bent article

was produggdni;fat R same manner as the one described in Exanple 5 but

repl aci ng the absor bent

s m 4 - 4 x n x (fiber cross section area)
Déviation from

circular form (O)

(peripheral length of fiber cross section)?

To evaluate the properties of each layer of the
absorbent papers of Products of the Invention 1 to 4 obtained
in Examples 1 to 4 and Comparative Products 1 to 3 obtained
in Comparativé Examples 1 to 3, each layer was paper-sheeted
separately in the same manner using the same material as in
Examples 1 to 4 and Comparative Examples 1 to 3 and then
subjected to the following measuring methods. In the paper-
sheeting step, the crepe ratio was set to 10 %.

Tables 1 to 3 show the results.

Method for measuring propexties of absorbent paper

B. Measurement of substantial thickness:

An absorbent papér was vertically sliced and a
photograph of the cross section was taken with a micro-high
scope (DIGISCALE 2000, a product of HIROX CO., LTD.}. When
hairiness made the cross section of the absorbent vague, the
boundary was smoothened with an image analyzer (Avio EXCEL, a
product of NIPPON AVIONICS CO., LTD.) prior to the
measurement. As Fig. 3 which is a model view of the cross
section of an absorbent paper shows, the thickness H; of each
absorbent paper layer substantially existing in the cross
section was measured. As the measurement points, an

arbitrary point on one face of the sample and another point



paper of Product of the Invention 1 enployed in Exanple 5 by Product of the
| nvention 2. The obtai ned absorbent article was referred to as Product of
the Invention 6. EXAMPLE 7 An absorbent article was produced in the sane
manner as the one described in Exanple 5 but replacing the absorbent paper
of Product of the Invention | enployed in Exanple 5 by Product of the

| nvention 3. The obtai ned absorbent arti'dd3% was referred to as Product of
the Invention 7. EXAMPLE 8 An absorbent article was produced in the sane
manner as the one described in Exanple 5 but replacing the absorbent paper

of Product of the_ Invention 1 enployed in Exanple 5 hy ,
being the closest to the former point on the adjacent face

were selected and the distance between these points was
measured. Regarding each layer of an absorbent paper sample,
measurement was performed at 100 points which were
arbitrarily selected and the average was referred to as the
substantial thickness.

é. Measurement of absorption height by Klemm’s method after 1
minute and 10 minutes:

An absorbent paper was cut into a piece 40 of 300 mm
in length and 20 mm in width. As Fig. 4 shows, this sample
piece 40 was hung from a support 41 and tightly fixed at the
upper and lower ends. Physiological saline 43 was poured as
a test liguid into a rectangular container 42 (300 mm in
length x 100 mm in width x 50 mm in depth) to a depth of 40
mm. Then the sample piece 40 was immersed in the
physiological saline 43.. One minute and 10 minutes after
immersing the sample piece 40, the height (from the liquid
surface} of the test solution absorbed by the sample piece 40
was measured. This measurement was repeated by using 10 N
sample pieces and the average values were referred to as the
absorption height by Klemm’s method after 1 minute (hl} and

the absorption height by Klemm’s method after 10 minutes

(hio) of the physiological saline 43.
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Product of the Invention 4. The obtained absorbent article was referred to
as Product of the Invention 8. EXAMPLE 9 An absorbent article was produced
in the sane manner as the one described in Exanple 5 but replacing the
surface sheet A enployed in Exanple 5 by the surface sheet B. The obtained
absorbent article was referred to as Product of the Invention 9.
COVPARATI VE EXAMPLE 4 An absorbent articfe was produced in the sanme manner
as the one described in Exanple 5 but replacing the absorbent paper of
Product of the Invention 1 enployed in Exanple 5 by

TABLE 1

Product of the Invention Comparative product
1 2 3 4 1 2 3

First laver

Composition
(part by weight)

High~bulkiness
cellulose fiber:

HBA 50 60 - - - - -

mercerized .-
pulp . - - 70 70 - - -

Corona SB
rayon - - - - - - -

Hydrophilic
microfiber:

NBKP 40 35 25 30 100 100 30

Corona(SB)
rayon - - - - - - 70

Hot-melt
adhesive fiber:

PET 10 - 5 - - - -
PVA - 5 - - - - -
Properties:

Basis weight
(g/m?) 50 40 60 50 50 70 70

Substantial :
thickness (mm) 0.25 0.40 0.32 0.29 0.12 0.6 0.19

Absorption hei-
ght by Klemm’s
method (mm):

after 1 min. 80 78 68 77 40 45 80
after 10 min. 185 175 165 192 92 97 195
REPLACEMENT SHEET
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Conparative Product 1. The obtained absorbent article was referred to as

. Conparative Product 4. COVWARATI VE EXAMPLE 5 An absorbent article was
"produced in the sane manner as the one described in Exanple 5 but replacing
t he absorbent paper of Product of the Bsvention 1 enployed in Exanple 5 by
Conparative Product 2. The obtai ned absorbent article was referred to as
Conparative Product 5. COVPARATI VE EXAMPLE 6 An absorbent article was
produced in the sane manner as the one described in Exanple 5 but replacing
t he absorbent paper of Product of thepdgnwerngion 1 enployed in Exanple S by
Conpar ative Product 3. The obtained absorbent article was referred to as

Conpar ati ve Product 6. Product of the Invention Comparative product
1 2 3 4 1 2 3

Second laver

Composition
(part by weight)

High-bulkiness
cellulose fiber:

HBA . 30 70 70 - - - -

Mercerized .-
pulp - - - 75 - - -

Corona SB
rayon - - - 20 - - -

Hydrophilic
microfiber:

NBKP - 25 20 - - - -

Corona{SB)
rayon - - - - 95 - -

Hot-melt
adhesive fiber:.

PET 10 - 10 - - - -
PVA - 5 - 5 5 - -
Properties:

Basis weight
(g/m?) 30 30 25 30 40 - -

Substantial
thickness {mm) 0.25 0.21 0.23 0.21 0.22 - -

Absorption hei-
ght by Klemm'’s
method {mm)
after 1 min. 70 68 65 40 5 - -

after 10 min. 90 135 98 65 10 - -




COMPARATI VE EXAMPLE 7 An absorbent article was produced in the sanme manner
as the one described in Conparative Exanple 4 but replacing the surface

sheet A enpl oyed in Conparative Exanple 4 by the surface sheet B. The
obt ai ned absorbent article was referred to as Conparative Product 7. Next,

Products of the Invention'5 to 9 and Conpara- tive Products 4 to 7 were
eval uated in the performance incl uding gbsorption time, |iquid-spreading
area, dynam c back-fl ow and | eakage. TaBPe 5 shows the results. Method for

eval uati ng absorbent article
TABLE 3

Product of the Invention Comparative product
1 2 3 4 1 2 3

Third laver

Composition
(part by weight)

High~bulkiness
cellulose fiber:

HBA - - 95 -

Mercerized
pulp _ _ _ _ ..

Corona 8B
rayoen - - -

Hydrophilic
microfiber:

NBKP - - _

Corona(SB)
rayon - - _

Hot-melt
adhesive fiber:

PET - _ _
PVa _ 5 _
Properties:

Basis weight -
(g/m?) - 20 - - - -

Substantial
thickness (mm) - 0.20 - _

Absorption hei-
ght by Klemm's
method (mm)

after 1 min. - 58 - - -

after 10 min, - 85 - -
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Absorption tinme and |iquid-spreading area: The absorption time and

| i qui d- spreadi ng area were neasured by using the sane instrunents as those
‘enpl oyed in "a. Measurenent of absorption time and |iquid-spreading area"
of absorbent paper as shown in Fig. 5, except for replacing the sanple

pi ece of the absorbent paper 51 by a sanitary napkin 51' (absorbent
article). Also, the artificial blood usséd as a test liquid was replaced by
fi ber-free horse blood (a product of N ppon Bio-Test Kenkyusho Co., Ltd.).
Dynam ¢ back-flow. As Fig. 5 shows, a sanitary napkin 51' (absorbent
article), enployed as a substitute for the absorbent paper sanple 51, was
hori zontal | y | ocat@#tanghgnakseybents ®3ipegs sife BPINGRA dell Wieh an inl et

54 (10 mm.in dianeter) was .
Invention 1 to 4 and Comparative Products 1 to 3 were

evaluated in the following method. Table 4 shows the
results.

Method for evaluating absorbent paper

a. Measurement of absorption-time and liquid-spreading area:.

As Fig. 5 shows, an absorbent paper sample 51 (200 mm
x 75 mm) was horizontally located and an acrylic resin plate
52 provided with an inlet 54 (10 mm in diameter) was placed
thereon. Further, weights 53 were placed thereon to thereby
apply a force of 5 g/cm® onto the absérbent paper 51. Then 6
g of artificial blood was poured from the inlet and the time
(second) required for the complete absorption of the liguid
was measured. This measurement was repeated by using 10
samples and the average was referred to as the absorption
time (second).

After the completion of the absorption of the ligquid,
the absorbent paper sample was allowed to stand as such for
20 minutes. Then the liquid-spreading area {cm?) was
measured by image analysis. This measurement was repeated by
using 10 samples and the average values on the face and the
back were respectively referred to as the liquid-spreading
areas (cm?).

b. Measurement of liquid-passage £ime:

Ligquid-passage time was measured by using an

apparatus shown in Fig. 6.
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pl aced thereon. Further, weights 53 were placed thereon to t hereby apply
a force of 5 g/cnferr] onto the sanitary napkin 51'. Then 10 g of the
“fiber-free horse blood (a product of N ppon Bio-Test Kenkyusho Co., Ltd.)
was poured fromthe inlet. After the conpletion of the absorption of the
liquid, the sanple was allowed to stand for 20 m nutes. Next, 10 sheets (75
mmin width x 195 mmin |l ength) of an absorbent paper of a basis weight of
30 g/nferr] were |lam nated onto the upper face (being in contact with the
skin). of the above-nentioned sanitary Qgpkin. Then the sanitary napkin in
this state was fitted to the femal e waf St

First, a sample piece 60 of a liquid-passage layer
(50 mm in length x 50 mm in width) was prepared. Then this
sémple piece 60 was put between glass tubes 61 (35 mm in
inner diameter). Then the sample piece was fixed with the
use of clips 62 from both sides via silicone rubber so as to
prevent the side-leakage of the liquid during the
measurement. As a test liguid, 10 g of a 85 % agueous
solution of glycerol of the composition as specified below
was weighed into a 10 ml beaker 64 and gently poured into the
upper tube. After pouring the 85 % agueous solution of
glycerol 63, the time required for the appearance of the
surface of the sample piece 60 at a ratio 50 % or more to the
opening area of the glass tube 61 was determined and referred
to as the liquid-passage time.

The test solution was prepared by mixing 85 g of
glycerol (a product of Wako Pure Chemical Industries, Ltd.)
with 15 g of ion-exchanged water and coloring the obtained
solution by adding 0.01 g of an edible colorant Blue No. 1 (a

product of Tokyo Kasei Kogyo Co., Ltd.)

e O GRS A 458 o S . U ST e
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nodel 70 of Fig. 7, as shown in Fig. 8 After putting shorts, this nodel
made to walk at a rate of 100 steps/mn (50 mMmn.). After wal king, the
“sanitary napkin and the absorbent paper (10 sheets) were taken out and the
anount (g) of the fiber-free horse bl ood absorbed by the absorbent paper
was neasured as the back-flow. This nmeasurenent was repeated by using 10
sanitary napkin sanples and the average was referred to as the dynanic
back-fl ow. Leakage test: The obtained sanitary napkin (absorbent article)
was fitted to the femal e waist nmodel 74Q of Fig. 7, as shown in Fig. 8.
After putting shorts, this nodel was nmade to walk at a rate of 100
steps/mnutes (50 mMmmn.). Next, 3 g of the fiber-free horse bl ood was

i ntroduced into the napkin via a

TABLE 4
Product of the Invention Compaxative product
: 1 2 3 4 1 2 3
Evaluation
Absorption time 25 25 35 48 265 423 83
Liquid-spread-~
ing area (cm?)
Face 72 75 65 68 60 110 152
Back " 135 142 116 145 138 110 152
Liguid-passage
time (sec.) 28 25 32 38 175 351 121

Next, the absorbent article 10 (sanitary napkin} of
the Example will be described based on Fig. 1. As Fig. 1
shows, the absorbent article 10 of this Example basically
consisted of a liquid-permeable surface material 1, a liguid-
retaining absorbent 2 and a liguid-impermeable leakproof
material 3 and the above-mentioned Products of the Invention
(absorbent papers) 1 to 4 were employed at least in the
absorbent 2. 1In the Comparative Examples, the above-
mentioned comparative products (absorbent papers} 1 to 3 were
used as a substitute for the absorbent paper of the present
invention.

In the surface material 1 employed in the following
Examples 5 to 8 and Comparative Examples 4 to 6, the surface

sheet A or B as specified below was used.
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tube 71 while continuously wal king. Then the nodel was made to wal k at the
sane rate for additional 10 m nutes and further 3 g of the fiber-free
“horse bl ood was introduced. The sane procedure was further repeated. This
test was carried out using 10 sanples for each sanitary napkin and the
nunber of the napkins suffering fromleakdge was exam ned at each tine of

I ntroduction of the horse bl ood. TABLE 5 Product of

Conparative the Invention "Product 5 6 7 8 9 4

5 6 7
[Surface sheet A}

As Fig. 2 shows, a low density polyethylene 21 (25
gh, a product of Mitsui Petrochemical Industries, Ltd.) was
laminated on a dry heat-bonded nonwoven fabric 22 having a
basis weight of 25 g/m?, wherein a polyethylene/polypropylene
composite fiber {a product of Chisso Co.) having 0.34 % by
-weight of a mixed surfactant {(alkyl phosphate/sorbitan fatty
acid ester) adhering thereto. Thus a surface sheet provided
with pores 24 (0.1 to 2 mm? in size) at a distribution ratio
of 52/cm? on the wall 23 was obtained. This product was
referred to as the surface sheet A.

{Surface sheet B}

The surface sheet (nonwoven fabric) of a marketed
sanitary napkin (Lorrie, a product of Kao Corp.) was referred
to as the surface sheet B.

EXAMPLE 5

As Fig. 1 shows, the absorbent paper of Product of
the Invention 1 (195 mm in length x 170 mm in width) was used
as the absorbent paper 2A. The absorbent paper 2A had a
high-absorbent polymer 2B being wound thereby and it was
arranged in the manner that the surface layer (second layer)
faces to the side of the absorbent face 10A of the absorbent
article 10 and the base layer (first layer) faces to the
high-absorbent polymer 2B side. .

The high-absorbent polymer 2B, which comprised sodium

polyacrylate (Polymer @, a product of Kao Corp.), was almost




Properties and eval uati on Surface sheet A ARE?L&CQNEﬁH MmEif A

A A B Absorbent paper -1 1-2 -3 1-4 I-1 C2
C-3 C1 Absorption tine (sec.) 15 13 1§ 02 N@@WS 112

65 102 Liquid-spread- ing area (cnR) 112 115 14 -109 1 8p 88
113 88 Dynam c back- flow (g) 0.1 0.1 j0.Zmmor8—0-8—9.B 1.2
0.6 1.1 Leakage nunmber 3 g ' 1 O 0 0] 0 0 1

0 16g¢g 0 0 0 0 0 5 7 3 3 :

uniformly dispersed within the area of 70 mm in width and 195
mm in length at a basis weight of 50 g/m?. This material was
referred to as the absorbent 2.

This absorbent 2 was wrapped with a leakproof
material 3 (polyethylene lam;nate sheet), further wrapped
with a surface material (the above-mentioned surface sheet 1)
and then fixed with an adhesive 4. The opposite side of the
absorption face 10A of the absorbent article 10 was provided
with a fixing tape 5 and a peelable paper 6. This product
was referred to as Product of the Invention 5.

EXAMPLE 6

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Product of the Invention 2. The obtained absorbent article
was referred to as Product of the Invention 6.

EXAMPLE 7

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing ﬁhe absorbent
paper of Product of the Invention 1 employed in Example 5 by
Product of the Invention 3. The obtained absorbent article
was referred to as Product of the Invention 7.

EXAMPLE 8

An absorbent article was produced in the same manner

as the one described in Example 5 but replacing the absorbent

paper of Product of the Invention 1 employed in Example 5 by



9 ¢ 0 0 1 2 3 10 10 8 10 Not e: Absor bent
_papers I-I, -2, 1-3 and 1-4 respectively nmean the absorbent papers of
Pr.oducts of the Invention 1, 2, 3 and 4, while Absorbent papers C1, C2
and C- 3 respectively-nmean the absorbent papers of Conparative Products 1, 2
and 3. The absorbent paper of the present invention has a |arge
absorption space, extrenely good absor p#Ron/ perneati on characteristics and
extrenely good diffusion characteristics. Thus it is highly excellent in
performance. Further, the absorbent paper of the present invention quickly
absorbs a

Product of the Invention 4. The obtained absorbent article
was referred to as Product of the Invention 8.
' EXAMPLE 9
An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the surface
sheet A employed in Example 5 by the surface sheet B. The
obtained abso;bent article was referred to as Product of the

Invention 9. ..

COMPARATIVE EXAMPLE 4

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Comparative Product 1. The obtained absorbent article was
referred to as Comparative Product 4.

COMPARATIVE EXAMPLE 5

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by
Comparatiﬁe Product 2. The obtained absorbent article was
referred to as Comparative Product 5.

COMPARATIVE EXAMPLE 6

An absorbent article was produced in the same manner
as the one described in Example 5 but replacing the absorbent
paper of Product of the Invention 1 employed in Example 5 by

Comparative Product 3. The obtained absorbent article was

referred to as Comparative Product 6. REPLACEMENT SHEET
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liquid, shows a small |iquid-spreading area on the s{ikscs EMQ ,causes no
retention of the liquid on the surface. Thus it give§ »-Q Pfee -

Teel at the use. An absorbent article wherein this aps rbent paper 's used

| eakage and has a super-thin form Thus this absorbehtd article is
confortable for the user. Wile the invehtion has beg '
and with reference to specific exanples thereof, it lu be _apparent tfo one
skilled in the art that various changes and nDdlflcatlons can be nade

therein without departing fromthe spirit and scope thereof. - 46 -
COMPARATIVE EXAMPLE 7

An absorbent article was produced in the same manner
aé the one described in Comparative Example 4 but replacing
the surface sheet A employed in Comparative Example 4 by the
surface sheet B. The obtained absorbent article was referred
to as Comparative Product 7.

Next,-Products of the Invention 5 to 9 and Compara-
tive Products 4 to 7 were evaluated in the performance
including absorption time, liguid-spreading area, dynamic
back-flow and leakage. Table 5 shows the results.

Method for evaluating absorbent article

Absorption time and ligquid-spreading area:

The absorption time and liquid-spreading area were
measured by using the same instruments as those employed in
"a. Measurement of absorption time and liquid-spreading area"
of absorbent paper as shown in Fig. 5, except for replacing
the sample piece of the absorbent paper 51 by a sanitary
napkin 51’ (absorbent article). Also, the artificial blood
used as a test liquid was replaced by fiber-free horse blood
(a product of Nippon Bio-Test Kenkyusho Co., Ltd.).

Dynamic back-flow:

As Fig. 5 shows, a sanitary napkin 51’ (absorbent
article), employed as a substitute for the absorbent paper
sample 51, was horizontally locatéd and an acrylic resin
plate 52 provided with an inlet 54 (10 mm in diameter) was

placed thereon. Further, weights 53 were placed thereon to



WHAT IS CLAIMED |S: 1. An absorbent paper conprIBE

which is

obtai ned by paper-sheeting a material containin el | ul ose
fiber, and a surface |ayer being |ocated on sai h is
obt ai ned by paper- sheeting a material containi cel | ul ose
fiber, wherein said highly bul ky cellulose fibe on area

(W of 3.0
wher ei n sai

x 10[err] cnierr] or above. 244An abgor bent paper of cfaim1l,
d highly bulky cellulose fiber is a é&resst+aked—fiber— 3. An

absorbent paper of claim1, wherein said highly bulky cellulose fiber has a
devi ati on fron1 I rcul ar

hereby apply a force of 5 g/cm? onto the sanitary napkin
51’. Then 10 g of the fiber-free horse blood (a product of
Nippon Bio-Test Kenkyusho Co., Ltd.) was poured from the
inlet. After the completion of the absorption of the liguid,
the sample was allowed to stand for 20 minutes.

i Next, 10 sheets (75 mm in width x 195 mm in length)
of an absorbent paper of a basis weight of 30 g/m? were
laminated onto the upper face (being in contact with the
skin) of the above-mentioned sanitary napkin. Then the
sanitary napkin in this state was fitted to the female waist
model 70 of Fig. 7, as shown in Fig. 8. After putting
shorts, this model made to walk at a rate of 100 steps/min
{50 m/min.). After walking, the sanitary napkin and the
absorbent paper (10 sheets) were taken out and the amount (g)
of the fiber-free horse blood absorbed by the absorbent paper
was measured as the back-flow. This measurement was repeated
by using 10 sanitary napkin samples and the average was
referred to as the dynamic back-flow.

Leakage test:

The obtained sanitary napkin (absorbent articlg) was
fitted to the female waist model 70 of Fig. 7, as shéwn in
Fig. 8. After putting shorts, this model was made to walk at
a rate of 100 steps/minutes (50 m/min.). Next, 3 g of the
fiber-free horse blood was introdﬁced into the napkin via a
tube 71 while continuously walking. Then the model was made

to walk at the same rate for additional 10 minutes and



form(0) of 0.5 or above. 4. An absorbent paper of claim1l, wherein said
surface | ayer has an absorption height to physiological saline by Klemmis
‘met hod after 1 mnute of from20 to 80 nmmand an absorption hei ght by
Klemm s method after 10 minutes of from30 to 120 mm and sai d base | ayer
has an absorption height to physiol ogical saline by Klemmis nethod after 1
m nute of 50 mm or above and an absorptimn hei ght by Klemm s nethod after
10 mi nutes of 100 nmm or above. 5. An absorbent paper of claim4 wherein the
absorption heights after 1 and 10 m nutes of said base |ayer

further 3 g of the -fiber-free horse blood was introduced.

The same procedure was further repeated. This test was
carried out using 10 samples for each sanitary napkin and the
number of the napkins suffering from leakage was examined at

each time of introduction of the hoxrse blood.

TABLE 5
Product of Comparative
the Invention Product
5 6 i 8 9 4 5 6 7

Properties g

and evaluation
Surface sheet A A A A é A A A B
Absor?ent }
paper I-1 I1-2 1-3 I1-4 I-1 C-1 C-2 C-3 C-1
Absorption
time (sec.) 15 13 18 20 21 75 112 65 102

-Liquid-spread-
ing area (cm?) 112 115 104 109 117 85 88 113 88

Dynamic back-
flow (qg) 0. 0.1 0.2 0.3 0.3 0.8 1.2 0.6 1.1

Leakage number

3 g 0 0 0 0 0 0 1 0 1
6 g 0 0 0 0 0 5 7 3 8
S g 0 0 1 2 3 10 10 8 10

Note: Absorbent papers I-1, I-2, I-3 and I-4 respectively
mean the absorbent papers of Products of the
Invention 1, 2, 3 and 4, while Absorbent papers C-1,
C-2 and C-3 respectively mean the absorbent papers of
Comparative Products 1, 2 and 3.
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48 are higher respectively than the correspondi ng ones of the surface

| ayer. 6. An absorbent paper of claim1l, wherein said surface |ayer is
*produced by paper-sheeting a naterial containing from50 to 98 % by wei ght
of a highly bulky cellulose fiber and from2 to 30 % by wei ght of a
hot - mel t adhesi ve fiber and said base |ayer is produced by paper- sheeting
a material containing from20 to 80 % by weight of a highly bulky cellul ose
fiber and from80 to 20 % by wei ght of ‘&6hydrophilic mcrofiber. 7. An
absor bent paper of claiml, which is produced by |am nating said base |ayer
and said surface layer by nmulti-|ayer paper-sheeting in a wet-sheeting

st ep.

The absorbent paper of the present invention has a
large absorption space, extremely good absorption/permeation
cgaracteristics and extremely good diffusion characteristics,
Thus it is highly excellent in performance. Further, the
absorbent paper of the present invention quickly absorbs a
liquid, shows a small liquid-spreading area on the surface
and causes no retention of the liquid on the surface. Thus
it gives a stick-free, dry feel at the use. An absorbent
article wherein this absorbent paper is used is a product
which has an extremely high absorption capacity, causes
little leakage and has a super-thin form. Thus this
absorbent article is comfortable for the user.

While the invention has been described in detail and
with reference to specific examples thereof, it will be
apparent to one skilled in the art that various changes and
modifications can be made therein without departing from the

spirit and scope thereof.
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.8.. In an absorbent article conprising a |liquid- perneable surface
material, a liquid-retaining absorbent and a |iquid-inperneabl e | eakpr oof
‘material, wherein an inprovenment conprising said absorbent conprises an
absorbent paper conprising a base |ayer, which are-obtai-ned- by -paper-

sheeting a material containing a highly bul ky ceIUu
surface | ayer being |located on said bas§ | ayer, m Eﬂ!mﬁ t’ﬂ
paper-sheeting a material containing a 7gh|y buIHy < and a

hi gh- absor bent pol yner, wherein said highly bulky icellul ose fiber has a
fiber cross section area (w of 3.0 x 10[err] cnferr] or above. 9. An

absor bent wherei n sai d hi gh-absorbent polyner is being
wound by s@{#aﬁlé m%%'r

An absorbent paper comprising a base layer,
wﬁich is obtained by paper-sheeting a material containing a
highly bulky cellulose fiber, and a surface layer being
located on said base layer, which is obtained by paper-
sheeting a material containing a highly bulky cellulose
fiber. '

2. An absorbent paper of claim 1, wherein said
highly bulky cellulose fiber is a crosslinked fiber.

3. BAn absorbent paper of claim 1, wherein said
highly bulky cellulose fiber has a fiber cross section area
(W) of 3.0 x 10°® cm? or above.

4, An absorbent paper of claim 1, wherein said
highly bulky cellulose fiber has a deviation from circular
form (0) of 0.5 or above.

5. An absorbent paper of claim 1, wherein said
surface layer has an absorption height to physiological
saline by Klemm’s method after 1 minute of from 20 to 80 mm
and an absorption height by Klemm’s method after 10 minutes
of from 30 to 120 mm and said base layer has an absorption
height to physiological saline by Klemm‘s method after 1
minute of 50 mm or above and an absorption height by Klemm's
method after 10 minutes of 100 mm or above.

6. An absorbent paperx of claim 5, wherein the

absorption heights after 1 and 10 minutes of said base layer

REPLACEMENT SHEET ' Ihis Sheet Has Becn
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48 are higher respectively than the correspondi ng ones of the surface
layer. 7. An absorbent paper of claim1, wherein said surface |layer is
pr-oduced by paper-sheeting a material containing front50 to 98 % by wei ght
of a highly bulky cellulose fiber and from2 to 30 %b

hot-nmelt adhesive fiber and said base |layer is produce n@lﬂﬂ "ﬂl"ﬂ”“l ng

a materi al

containing from20 to 80 % bwyawi ght of a highly bul ky cel [4ul ose

fiber and from80 to 20 % by wei ght of a hydrophilic mcrofiber.

are higher respectively than the corresponding ones of the
surface layer.

7. An absorbent paper of claim 1, wherein said
surface layer is produced by paper-sheeting a material
containing from 50 to 98 % by weight of a highly bulky
cellulose fiber and from 2 to 30 % by weight of a hot-melt
adhesive fiben.énd said base layer is produced by paper-
sheeting a material containing from 20 to 80 % by.weight of a
highly bulky cellulose fiber and from 80 to 20 % by weight of
a hydrophilic microfiber.

8. An absorbent paper of claim 1, which is produced
by laminating said base layer and said surface layer by
multi-layer paper-sheeting in a wet-sheeting step.

9. In an absorbent article comprising a liguid-
permeable surface material, a liquid-retaining absorbent and
a liquid-impermeable leakproof material, wherein an
improvement comprising said absorbent comprises an absorbent
paper comprising a base layer, which are obtained by paper-
sheeting a material containing a highly bulky cellulose -
fiber, and a surface layer being located on said base layer,
which is obtained by paper-sheeting a material containing a
highly bulky cellulose fiber, and a high-absorbent polymer.

10. An absorbent article of claim 9, wherein said

high-absorbent polymer is being wéund by said absorbent

TP
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8. An absorbent paper of claim1, which is produced by |am nating said base
Jayer and said surface layer by nulti-layer paper-sheeting in a

‘Wwet -sheeting step. 9. In an absorbent article conprising a liquid-
perneabl e surface material, a liquid-retaining absorbent and a

| i qui d-i nper meabl e Ieakproof material, wherein an inprovenment conprising
sai d absorbent conprises an absorbent paper conprising a base |ayer, which
are obtained by paper- sheeting a material containing a highly bul ky
cellulose fiber, and a surface | aye#9being | ocated on said base |ayer,

whi ch is obtained by paper-sheeting a material containing a highly bul ky
cellul ose fiber, and a hi gh-absorbent o nt article of
claim9, whereiABS Q@WTh?@%Raﬁ%ﬁm EN Wig&-ﬁ g&fg\ngAﬁ ﬂ%ﬁgﬁ})@/ sai d

absor bent
ABSTRACT QF THE DISCLOSURE
An absorbent paper comprising a base layer, which are
obtained by paper-sheeting a material containing a highly
'ﬁulky cellulose fiber, and a surface layer being located on
the base layer, which is obtained by paper-sheeting a
material containing a highly-bulky cellulose fiber, is

disclosed. Further, an absorbent article wherein the

absorbent paper is used as an absorbent is also disclosed.
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WHAT IS CLAIMED IS: | DATE OF RECEIPT ... 2dal...

1. An absorbent paper comprising a base layer,
which is obtained by paper-;heetihg a material containing a
highly bulky cellulose fiber, and a surface layer being
located on said base layer, which is obtained by paper-

sheeting a material containing a highly bulky cellulose
fiberl wherein said highly bulky cellulose fiber has a cross secti

area (W) of 3.0 x 10°% cm? or above.

2. An absorbent paper of claim 1, wherein said

highly bulky cellulose fiber is a crosslinked fiber.

3. An absorbent paper of claim 1, wherein said
highly bulky cellulose fiber has a deviation from circular
form (O) of 0.5 or above.

4. An absorbent paper of claim 1, wherein said
surface layer has an absorption height to physiological
saline by Klemm’s method after 1 minute of f?om 20 to 80 mm
and an absorption height by Klemm’s method after 10 minutes
of from 30 to 120 mm and said base layer has an absorption
height to physiological saline by Klemm’s method after 1 |
minute of 50 mm or above and an absorption height by Klemm's
method after 10 minutes of 100 mm or above.

5. An absorbent paper of claim 4 wherein the

absorption heights after 1 and 10 minutes of said base layer

REPLACEMENT SHEET
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are higher respectively than the corresponding ones of the

surface layer.

6. An absorbent paper of claim 1, wherein said
surface layer is produced by paper-sheeting a material
containing from S0 to 98 % by weight of a highly bulky
cellulose fiber and from 2 to. 30 % by weight of a hot-melt
adhesive fiber and said base layer is produced by paper-
sheeting a material containing %rom 20 to 80 % by weight of a
highly bulky cellulose fibér and from 80 to 20 % by weight of
a hydrophilic microfiber.

7. An absorbent paper of claim 1, which is produced
by laminating said base layer and-said surface layer by
multi-layer paper-sheeting in a wet-sheeting step.

. 8. In an absorbent article comprising a liquid-
permeable surface material,.a liquid-retaining absorbent and
a liquid-impermeable leakproof material, wherein an
improvement comprising séid absorbent comprises an absorbent
paper comprising a base layer, which are obtained by paper-
sﬁeeting a material containing a highly bulk} cellulose
fiber, and a surface layer being located on said base layer,
which is obtained by paper-sheeting a material containing a
highly bulky cellulose fiber, and a high-absorbent polymer,

wherein said highly bulky cellulose fiber has a fiber cross

section area (W) of 3.0 x 10°° cm? or above.
9. An absorbent article of claim 8, wherein said
high-absorbent polymer is being wound by said absorbent

paper.



