1 DESCRI PTI ON TI TLE OF THE | NVENTI ON:  WATER- ABSORBENT SHEET STRUCTURE
5 1 ECHNI CAL FIELD [0001] The present invention relates to a

wat er - absor bent sheet structure which can be used in the fields of
hygienic materials and the |like. Mre specifically, the present
invention relates to a water-absorbent sheet 10structure which is
thin and can be suitably used in absorbent articles, such as '
di sposabl e di apers and_incontinenﬁgggﬁgégjiggﬁddition, t he present
invention relates to an absorbent as di sposabl e di apers
and incontinence pads, using the water-absorbent sheet structure.
15BACKGROUND ART [0002]Absorbent artrcles represented by di sposabl e
di apers or the ii 3 . Al %nm
for absorbing a gt stCh—as —a pody ot ¥
flexible | kﬂ?? able surface sheet (top sheet) posrtroned on a
si de contagighg—aﬁgggy and a l|iquid- 20i nperneabl e backsi de sheet
(bac% sheet) positioned on a side opposite to that contacting the
body.” [ 0003] Conventionally, there have been increasi ng demands for

t hi nni ng %ﬁ%hwg of absorbent articles, fromthe
vi ewpoi nt of de £y, conveni ence upon carryi ng, and
efficiency dis | ) V. ere
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which can be used in the fields of hygienic materials and the like. More
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specifically, the present invenﬁon relates to a water-absorbent sheet

10 structure which is thin and can be suitably used in absorbent articles, such
as disposable diapers and incontinence pads. In addition, the present
invention relates to an absorbent article such as disposable diapers and

incontinence pads, using the water-absorbent sheet structure.

15 BACKGROUND ART

[0002] Absorbent articles represented by disposable diapers or the like have

a strueture in which an absorbent material for absorbing a liquid such as a
' body liquid is sandwiched with a flexible liquid-permeable surface sheet
(top sheet) positioned on a side contacting a body and a liquid-
20 impermeable backside sheet (back sheet) positioned on a side op.posite to

that contacting the body.

[0003] Conventionally, there have been increasing demands for thinning
and light-weighing of absorbent articles, from the viewpoint of designing
property, convenience upon carrying, and efficiency upon distribution.

25 Further, in the recent years, there have been growing needs for so-called



eco-friendly intentions, in which resources are effectively utilized
so that use of natural materials that require a long time to grow
such as trees is avoided as nuch as possible, fromthe viewoint of
environmental protection. 5[0004]1n viev of the above, as a

wat er - absor bent sheet structure containing a very small anount of
crushed pulp fibers of wood or the like, having excellent fundanental

properties, such .fast. liquid per tion rate, fficient.|iqui
absor bent prop@?@?ggn@tq“?@%ﬂtwgﬁ%ﬁlrp%ﬂﬂrﬂesrEg-e\fv‘%té,cmé Iqthﬁeagp(ﬁﬁjﬁ
| eakage, and shape retaining ability, to acconplish thinning, a .
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nonwoven fabrics having a given basis wei ght has been proposed (see,
for exanple, PRRWFURRDIication 1). 15[0005]On the other hand, it has
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. fabrics having a given basis weight has been proposed (see, for example,
Patent Publication 1).
15 [0065] On the other hand, it has been proposed that the conventional
absorbent materials mentioned above are subjected to embossing, in order
to improve absorption rate, fittability, and an cffect of preventing shape

deformation (see, for example, Patent Publication 2).

20 PRIOR ART PUBLICATIONS

PATENT PUBLICATIONS

[0006] Patent Publication 1: WO 2010/004894
| Patent Publication 2: Japanese Patent Laid-Open No. Hei-5-300922

25 SUMMARY OF THE INVENTION




10been found that the enbossing nmentioned above inhibits a

wat er - absorbent resin in an absorbent |ayer from absorbing water to
allow swelling, so that the |iquid absorbent properties of the

wat er - absor bent sheet structure are wor3ened. Al so, it has been found
that the enbossing would be | ost by swelling of the water-absorbent
resin nmentioned above, so that in sonme 15cases, the enbossing may not
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(mm of the  .inin an absorbent layer from absorbing water to allow swelling, so that

the liquid absorbent properties of the water-absorbent sheet structure are
worsened. Also, it has been found that the embossing would be lost by
swelling of the water-absorbent resin mentioned above, so that in some
15 cases, the embossing may not effectively act against the subsequent liquid

absorption.

[0009] An object of the present invention is to provide a water-absorbent
sheet structure having excellent liQuid permeability, small liquid leakage,
and excellent shape retaining ability, and is capable of accomplishing

20 thinning.

MEANS TO SOLVE THE PROBLEMS
[0010] Specifically, the gist of the present invention relates to:
[1] a water-absorbent sheet structure comprising a structure in which an

25 absorbent layer containing a water-absorbent resin is sandwiched with a



, 15 wat er - absor bent sheet structure after absorption of the saline
solution; and 12 is an embossing thickness (m) in the

wat er - absor bent sheet structure after absorption of the saline
sol ution; and [2] an absorbent ar4icle conprising the

wat er - absor bent sheet structure as defined in the above [1],
sandwi ched between a |i qui d-perneabl e sheet 20and a

| i qui d-1 nper negbl e sheet. EFFE OF. THE | NVENTL 011] The
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BRI EF DESCRI PTI %I OF % E DRAWNGS [0012][Figure 1] A cross-sectional

Vi ew schemat i czg ﬁ‘ngl( ng one 15enbodi nent of a water-absorbent
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saline solution. 20[Figure 3] One enbodi nent of enbossing patterns
usabl e in the pt¥ent invention.

wherein T1 is a thickness (mm) of the water-absorbent sheet structure
before absorption of the saline solution; T2 is a thickness (mm}) of the

15 ‘water-absorbent sheet structure after absorption of the éaline solution; and
t2 is an embossing thickness (mm) in the water-absorbent sheet structure
after absorption of the saline solution; and
[2] an absorbent article comprising the water-absorbent sheet structure
as defined in the above [1], sandwiched between a liquid-permeable sheet

20 and a liquid-impermeable sheet.

EFFECTS OF THE INVENTION

[0011] The water-absorbent sheet structure of the present invention exhibits
some excellent effects that a water-absorbent sheet siructure has excellent

25 shape retaining ability even when the structure is thin, so that the water-



,[Figure 4] Anot her enbodi ment of enbossing patterns usable in the
present invention. [Figure 5]Another enbodi nent of enbossing patterns
usabl e in 25the present invention. 6 [Figure 6] Another enbodi nent of
enbossing patterns usable in the presen? invention. [Figure 7] Anot her
enbodi ment of enbossing patterns usable in the present invention.

5[ Figure 8] A schematic view showi ng an outline of the constitution of
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construction materials other than the field of hygienic materials.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] [Figure 1] A cross-sectional view schematically showing one
15 embodiment of a water-absorbent sheet structure according to the present
invention before absorption of saline solution (dry state).

[Figure 2] A cross-sectional view schematically showing one
embodiment of a water-absorbent sheet structure according to the present
invention after absorption of saline solution.

20 [Figure 3] One embodiment of embossing patterns usable in the
present invention.
. [Figure 4] Another embodiment of embossing patterns usable in
the present invention.
[Figure 5] Another embodiment of embossing patterns usable in

25 the present invention.



7 the viewpoint of thinning [0015]As the water-absorbent resins
usabl e in the water-absorbent sheet structure according to the
present invention, known water-absorbent resins can be used. For
exanpl e, the water-absorbent resin-inclédes hydrol ysates 5of
starch-acrylonitrile graft copolynmers, neutralized products of
starch- acrylic acid graft polymers, saponified products of vinyl

acetate-acrylic aci @d.est ey, copq| rs, partially neutralized products
of polyacrylic aci dfFl%%B ﬂe I %%%%WSOCIIWSBLO%EP@W%%B?@? usz(datie 11
resins, the pargtiall eutralized products of polyacrylic acids are

preferably usea‘, "*%F%%wag’te&@‘\hpoi nt of 10production anount, -
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i ncl ude revers i on polynerization nmethod, aqueous
sol ution polynégFggggg%ﬁﬁéﬁﬁggy and the |ike. Anong these
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particles, smal TPeranoun I ne” po wat'e

properties, su @88 f)éoqﬂélgt s%%gfgtmét capacity (expressed -by indices
such as water-retentron capacrty, effective anount of water absorbed,
wat er - absor pti on capacity 20under |oad), and water-absorption rate.

[ 0016] The above-nentioned partially neutralized product of a

pol yacrylic acig (ﬁﬁﬁsa oy R (ﬁ e&t HbF ZRiEOf gkmfﬁﬁrabl y 50% by

nmol or nore, anv z a1V D 5 fromthe
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to

with hydrophilic nonwoven fabrics from an upper side and a lower side of
the absorbent layer, in which at least one side of the topside and the

15 underside of the water-absorbent sheet structure is subjected to embossing.
By satisfying specified thickness conditions and specified embossing

retaining copditions in the water-absorbent sheet structure, a thin water-
absorbent sheet structure having fast liquid permeation rate, small liquid
leakage, and excellent shape retaining ability can be realized.

20 | [0014] The water-absorbent sheet structure according to the present
invention may be in an embodiment where a hydrophilic fiber such as pulp
fiber is admixed between the hydrophilic nonwoven fabrics together with
the water-absorbent resin in an amount that would not impair the effects of
the present invention. However, it is preferable that the structure is in an

25 ‘embodiment where a hydrophilic fiber is substantially not contained, from



1,000 g/ n2, nore preferably from 150 to 800 g/n2, even nore
preferably 5from 200 to 700 g/nR2, and still even nore preferably from
220 to 600 g/n2, fromthe viewoint of obtaining sufficient Iiquid
absor bent :properties, when the above-neiti oned wat er - absor bent sheet
structure is used for an absorbent article. It is preferable that the
wat er - absorbent resin is contained in an anmount of 100 g/ nR2 or nore,
fromthe viewaint.of 10exhjbiting sufficient |iquid absorbent
properties as ghﬁéT%yp%Bg8fg%WPn§heet structure, thereby suppressing
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spunbond NonWOVGH e BfoSd BN O hotHBE hEeh water-absorbent properties, such as

liquid absorption capacity (expressed by indices such as water-retention
capacity, effective amount of water absorbed, water-absorption capacity
20 under load), and water-absorption rate.

'[0016] The above-mentioned partially neutralized product of a polyacrylic .
acid has a degree of neutralization of preferably 50% by mol or more, and
more preferably from 70 to 90% by mol, from the viewpoint of increasing
an osmotic pressure of the water-absorbent resin, thereby increasing water-

25 absorbent properties.



. selected fromthe group consisting of polyolefin fibers, polyester
fibers and blends thereof are nore preferred, fromthe viewpoi nt of

i ncreasi ng shape retaining ability of the water-absorbent sheet
structure, and preventing pass of the whter-absorbent resin through

t he nonwoven fabric. 20l n addition, spunlace nonwoven fabrics nmade of
rayon fibers as a main conponent are also nore preferred as the
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I nvention, [00%] The hydrophilic nonwoven fabrics usable in the water-absorbent
sheet structure according to the present invention are not particularly
limited, as long as the hydrophilic nonwoven fabrics are known
hydrophilic nonwoven fabrics in the field of art. The hydrophilic

20 nonwoven fabrics include hydrophiiic nonwoven fabrics made of
polyolefin fibers such as polyethylene (PE) and polypropylene (PP);
polyester fibers such as polyethylene terephthalate (PET),
polytrimethylene terephthalate (PTT), and polyethylene naphthalate
(PEN); polyamide fibers such as nylon; rayon fibers, and other synthetic

25 fibers; hydrophilic nonwoven fabrics produced by mixing cotton, silk,



it is preferable that the absorbent |ayer further contains an
adhesive, fromthe vi ewpoint of increasing the shape retaining
ability of the water-absorbent sheet structure obtained. In a case
where an adhesive is used, the adhesive?includes, for exanple,
rubber - based adhesi ves such as natural 5rubbers, butyl rubbers, and
pol yi soprene; styrene-based el astoner adhesives such as
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used herein is a ain neasur enent net set” 15forth
hel ow. preventing pass of the water-absorbent resin through the nonwoven fabric.

20 In addition, spunlace nonwoven fabrics made of rayon fibers as a main
component are also more preferred as the nonwoven fabrics used in the
present invention, from the viewpoint of even more increasing liquid
absorbent properties and flexibility upon formation of the water-absorbent
sheet structure. Among the spunbond nonwoven fabrics mentioned above,

25 spunbond-meltblown-spunbond (SMS) nonwoven fabrics and spunbond—-



. [0024] The adhesive in the water-absorbent sheet structure according
to the present invention is contained in an anmount preferably in the
range of fromO0.05 to 2.0 tines, nore preferably in the range of from
0.08 to 1.5 tinmes, and even nore preferdbly in the range of fromO.1
to 1.0 time the anount 20of the above-nentioned water-absorbent resin
contained (mass basis). It is preferable that the adhesive is
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exangl e, a met g @ J6RFHNRGE (HE pRiBREIEntion excellent liquid permeability,
flexibility, shape retaining ability and cushioning property, and speeding
up the liquid permeation rate of the water-absorbent sheet structure. The
hydrophilic nonwoven fabric has a basis weight of preferably from 5 to
300 g/m?, more preferably from 10 to 200 g/m?, even more preferably

20 from 11 to 100 g/m®, and stiH. even more preferably from 13 to 50 g/m”.

Also, the hydrophilic nonwoven fabric has a thickness of preferably in the
range of froni 200 to 1,500 wm, more preferably in the range of from 250
to 1,200 wm, and even more preferably in the range of from 300 to
1,000 pm.

25 [0021] In the water-absorbent sheet structure according to present invention,



, 25[0027] (a) A m xed powder of a water-absorbent resin and an adhesive
"14 is evenly dispersed over a hydrophilic nonwoven fabric, a

hydr ophi Il i ¢ nonwoven fabric is further overlaid thereto, and t he
overlaid | ayers are subjected to pressihy while heating near a

nmel ting tenperature of the adhesive. 5(b)A m xed powder of a

wat er - absor bent resin and an adhesi ve |s evenly di spersed over a

{1 the pouder | & BATeatEdba RamoPRDeR Pua@@g@ﬂﬁﬁ%é%ﬁ ESiVR, o
hyd hili fabri th t | ai d
ayers are subj' e%ﬁ%m%nhﬁg@?w%ﬁ%ﬁ 3 meaf%tﬁaﬁlgl&ﬁ o ugHErGe | <

nmel t - coat ed over i C. non bsor

resin is i md.@@aﬁwﬁf HERLshERRR ORI dilgﬁe‘?aé%a‘ﬁ}eﬁ%?‘éﬁﬂ 5% Brived
/el t “coat ed e fnﬁw#e'&hfog%%% b el Rl fhasaatinif
coated side of t hes| i s fagi the s d ersed
ISaater - absor be‘HBg‘?fég’? 31 Ko e R dyisoiaenty LrengPasEEREBRE « o
press o the F{ %1993 ol B Ron PR PR SRR e
di spersed over dro I C_nonwov brlc non ven
Fabric s furt ABgoRs PRc PRORATES (RRYThear St HeRO L GRatymies
subjected to t QsSs th suybj e t he dr.o C
orvoven fabr| Zsiﬁﬁt@ﬁﬁv@sn? 8’%’#8‘%%5?@%‘? HeleRE o SIS @ﬁﬁﬁ)
wat er - absor bent eet struct e ha ur.e that -an abs rbe
Syer cont ai ni el B dER U Ceoiiad fE V) dahien g PR RREE Y
she s of hydro h|| v fabri | ower
25sie of the AbUSPHLHFOPSARILERe %@%ﬂvae S oy BASARERy P
producing a 15 copolymer (EEA), and ethylene-butyl acrylate copolymer (EBA);

ethylene-acrylic acid copolymer (EAA) adhesives; polyamide-based

adhesives such as copolymer nylons and dimer acid-based polyamides;

polyolefin-based adhesives such as polyethylenes, polypropylenes, atactic
15 polypropylenes, and copolymeric polyolefins; polyester-based adhesives

such as polyethylene terephthalate (PET), polybutylene terephthalate

PBT), and copolymeric polyesters; and acrylic-based adhesives. Among

poly p
these adhesives, the ethylene-vinyl acetate copolymer adhesives, the
y ¥y poly

styrene-based elastomer adhesives, the polyolefin-based adhesives, and the
20 polyester-based adhesives are preferably used, from the viewpoint of high

adhesive strength, thereby making it possible to prevent exfoliation of a

hydrophilic nonwoven fabric and scaitering of the water-absorbent resin in

the water-absorbent sheet structure. These adhesives may be used alone,

or they may be used in combination of two or more kinds.

25 [0022] The above-mentioned adhesive has a melting temperature or



_Wwat er - absor bent sheet structure according to the method shown in any
one of -these (a) to (d). Anong them the nethods of (a), (c) and (d)

are nore preferred, fromthe viewoint of convenience in the

production nmethod and hi gh production ei?iciency. Here, the

wat er - absor bent sheet structure 5can al so be produced by conbi ning

the nethods exenplified in (a) to (d). The nunber -of sheets of the

hyd hili i o d
o P 11 PR BB T B B SR P! o e o
heet st t i =By o . : i j .
Sheet SU1 et Gaes Rty -0 50.c,rom e i USSR ARG IANY

anti - bacteri al \3genhhsRhedt 136n t%ta??;)dr;j lﬁgc n[ogm]eg Fab € and at the same

wat er - absor bent sheet structure a r to the resent 1| nvention,

at least one sifige Pfevtehﬁng@pamﬁ dRRicraorBrgs G0k of ke hydrophilic

above-nentioned wat er - absorbent sheet structure i's subjected t

enbogsi ng, and BathvEhgasiides my be subjected to enbossing.

.15[ 0031] The enbossing patterns subjected to the water-absorbent sheet

structure @pogy di ngrPidAEiSRSMe HOMNRB R ¢t tHOLbBRE-hhGMIREH Udhesi
a@ggtL 9 guth ﬁ%%e patterns é)gl 8?81%

limted, e enbossing patterns~inc 0 tte or s

-(see, for eXa”@bﬁnotﬁi&&ﬁ&)n@)tior&q%ﬁ%&ﬁnih&@%éczﬁ&@efheB Idiﬁ%%%ih differs

Figures 4 and 5), curves, wavy f , and patterns of a ation

thereof (see, fd@?elﬁﬁﬁgﬁl?ﬁn thé ﬁga@hﬁi@%ﬂﬂo@n faBYids hE the Kike P@é&?nﬁhe

these patterns, the patterns of Figures 6 and 7 are preferably used,
from the vi ewpgiRésipd had h%ﬁddlﬂg}sﬁ@nétﬁ%fl fRga1R U SBOPREIRE BE 103%@1@

structure to acconplish a fast liqurd perneation rate and a s

anoypt of |iquhﬂ)f&%ﬁ&ﬁﬂeﬁalyﬁ?ﬁﬁ?iﬂﬁkﬁe?ﬂpgﬁ%ﬂ%ﬁWeﬁ%@& eﬁr@fé_rt.ﬂlﬂg1,zoo

wat er - absor bent sheet structure 25accordi to the present i1nvéention

has an areal pefiagfsag2oRss! BoaPING vidRpWink B td ﬂﬁg@%@&%ﬁ% aBﬂﬁglo% thé
25% nore preferably within the range 8f from4 to 20% and even nore

preferably witBiibokiifig 2A04Re @ffebt Q¥tamitlitpdh thefenibisRooRhed tHehgakt-de
subj ected to enbossing of the water-absorbent sheet structure. The

areal percent agBsdthefighRepitAgthie AHsBHRTARGYid3YTRE heltng stréhAM diiRe
vi ewpoi nt of accelerating the liquid diffusion fromthé enbossing

part and speedhfResie & RIIRAEINOR o allfe Bhtathdbldby 4 mendrdhOm hb@od set
vi ewpoi nt of preventing deformation of the form©of the :

wat eg- absor benfgshgelowet ruct ure due to fixation of the _
wat er - absorbent resin to the water-absorbent sheet structure. The

areal perqgoe4pe Oof TROIRASEIVIOin the RFRéeABRYerk QR8O udBE JcchidB foie

vi ewpoi nt of preventing the liquid from being
present invention is contained in an amount preferably in the range of from
0.05 to 2.0 tiines, more preferably in the range of from 0.08 to 1.5 times,
and even more preferably in the range of from 0.1 to 1.0 time the amount.

20 of the above-mentioned water-absorbent resin contained (mass basis). Itis

preferable that the adhesive is contained in an amount of 0.05 times or
more, from the viewpoint of having sufficient adhesion, thereby
preventing exfoliation of the hydrophilic nonwoven fabrics themselves or

scattering of the water-absorbent resin, increasing shape retaining ability -

25 of a water-absorbent sheet structure, and further increasing shape retaining



.di ffused which could take place before allowing it to be absorbed to
t he wat er-absorbent sheet structure, and preventing a |iquid | eakage
froma water-absorbent sheet structure, fromthe viewoint of not
inhibiting the swelling of the water-ab¥brbent resin, and fromthe
vi ewpoi nt of softening 15a feel of the water-absorbent sheet
structure obtained. [0033]1In the water-absorbent sheet structure

according Lo t iy phesSpl ohMKeNnE Oy BrdIPLIOHn Al AAE BRGNS 1

wat er - absor bent S ructure=to enpossing I ncl-udes a usi ng

a pressure, heap, bt 3590 E 200U s ARATNPH UPam BTk 572 0'drEs of s
50" 0 I'na may %‘B e a IJeré,

addi tion, a net a co I on thereo SO used.

when subj ected 40 enb Qfeggiﬁgﬂn%t 8%0“?@1{5%&{1% : 5 g@i?r%ﬂ.tof%ﬂé §$veﬁgfg#%f: lﬁ% ?4@%

be directly subjected 0Ssl ng essing Int

SRR e L S e S

bef ore being subjected to enbossin uced,

wat er— absor bent; t : I =Y
Paenboasing. . 1L onasT A HeEmERYor HRE oP RgHiaNBARIER of SHEEhEGLAL
to the present ﬁ:ﬁt{ﬂ' has one feature in that when the-

wat er - absor bentShgﬁee Cg{}rehcture is allowed to absorb the saline

lution i f : t
Struct ure (4281 oy - (R vAebaBSfibbniThep! s R EOE R BRneRiRS
both the fol | owaghdd fild %ﬁ?\ﬁe&ﬁ@e{%@%@getﬁh the hydro&'ﬁ)licaﬂom?%‘genan

expansi on thi ckness ratio, I. or nore,”an

expansi on _enbo%ﬁﬂnq% nﬁ'ﬂﬁips at]le%st 4 ;r&%tér—atb%bﬂj-gﬁt réfn, And tRE W CabsBSR! N
Ti is a thickness of the wat er-absorbent shéet structure
10baf,or e absor pj f 'slaq) i 1o T2 -Lhie : of
theq\t/\)/at er-absorlg)[}é‘%trk tl‘sﬁﬁte&étg q%??t%tur%?g#%%r e’s%‘;ég_ﬁ g}]sfpg# t g@gsm
sol ution; and t2&,f a%ief-ﬁwﬂb HHEKRERR dn ek t(ﬂ:ﬁah drophilic

wat er - absor bent® sheet structure after absorption 01; t he %al Pne

sol ution, Wi ol RS A kT, SUALLRL AR AvIRASH EEBRIITRIBAS Hobric, |

forth bel ow. 15 T ove-nenti o expansi on“thickness ratio 1s

an i ndex showi ga3udRAGAE otFehl BRI WoHIAL 1 Recuehsl nahmprbeny

resin in the surrou 0sslI ng en the water-

sheet structur ‘jygﬁégfg Bigady Hegﬁﬁé%texgﬁlﬁaﬁ%@aﬁﬁ{e%ﬂeﬁ%k'lﬁ?e?nﬁﬁ%'flg, ﬂ{u% ’

or nore, prefe rom3 t nore preferably from4

In gscase wher ﬁ&-mtgﬁeét@tﬁf&ﬂﬁéﬁ%gﬁb%hﬂed By 'e@éﬁlgtdigﬁbrﬁng%en

t he wat er-absorbent resin in the absorbent [ayer absorbs liquid to

al I ow swel I ”91wattgﬁeal?s%§ﬁ’érﬁ‘?9§in'o%)é?ﬁn‘ﬁ’ﬂHés@v@@oit@d,ﬁ;y?rﬁ%ﬁili@fnoﬁ%d%n_

pressed by upper and | ower sides of the hydrophili nwoven fabrics,

so that the SW%MiﬁQuﬂ et @@erl’é(?ﬁlggbmseﬁf RER5iIVeSSated Bydrdphilictiffhwoven

thereby | owering the absorben ilities of the water-absorbent sheet
fabric, and subjecting overlaid layers to heating, if necessary, under

-

pressure, or by sandwiching a water-absorbent resin between hydrophilic
20 nonwoven fabrics, and thereafter subjecting overlaid layers to thermal
embossing or the like.
[0026] The water-absorbent sheet structure according to the present
invention can be produced by, for example, a method as described
hereinbelow,

25 [0027] (a) A mixed powder of a water-absorbent resin and an adhesive



. 25structure, whereby making it likely to cause a liquid | eakage. 18
[ 0036] The above-nenti oned expansi on enbossi ng depth is an index
showi ng a degree of shape retaining ability of the enbossi ng when the
wat er - absor bent sheet structure absorbsld |iquid. The expansion
enbossi ng depth is 0.7 or nore, preferably 0.8 or nore, and nore
Spreferably 0.9 or nore. In a case mhere an expansi on enbossi ng depth

| th 0 th t th
| yer absorbs i PRI BPETsE I Bl lﬁaﬂcpﬁﬁ%ﬁsé a5 B HOCGIEL <
| t that th nb ng. t t | t
sagseqﬁgnt ?i qﬁpgwgl‘.fgﬁ?%%r&gﬁdﬁle EBY? fjeiﬁerleée ﬁg?ﬁ?@%‘%ﬁaﬂﬂiaws are
wntor - absor bentutiselst oty 8PS ERBuL FouAE T Iofperature of the

wat er - absor bent ﬁheet structure undergoes deformation of the form -
[0037] A et hod28R¢¥¥ting Ti, T2 and t2 nentioned above to desired

| ovebe et udes metads T REaRety Al S RRLS, oA, AR Bl ahiSie
| 2YST A0 A e o) gl RRT A EARRBE MR PR B,
G AR T
iy BRSO g B
pater sbsor bent est EIL DA w3680 DB TV it V2 o0 o
oG 19 20 BT | Abaheloh ) ARG Ny %?ﬁ%l'r“@g%ﬂ&%ﬁ@ﬁe”t
S0 ke oGSy ML B T, 7058 oL i
absorbent 19 thereto to form a layer, and further a hydrophilic nonwoven fabric to
which an adhesive is melt-coated is overlaid from an upper side in a
manner that a coated side of the adhesive is facing the side of the dispersed
15 Wafer—absorbent resin, and the overlaid.layers are subjected to pressing, or
pressing, if necessary, with heating, using a roller press 6r the like.

(d) A water-absorbent resin is evenly dispersed over a
hydrophilic nonwoven fabric, a hydrophilic nonwoven fabric is further
overlaid thereto, and the overlaid layers are subjected to thermal

20 embossing, thereby subjecting the hydrophilic nonwoven fabrics
themselves to pressing while heating. |
[0028] A water-absorbent sheet structure having a structure that an
absorbent layer containing a water-absorbent resin is sandwiched with two

sheets of hydrophilic nonwoven fabrics from an upper side and a lower

25 side of the absorbent layer can be obtained by, for example, producing a



. layer and a | ower side secondary absorbent |ayer by using an
appropriate breathable fractionating |layer in a perpendicul ar
direction (the thickness direction of the sheet structure). By having
t he above structure, the liquid absorbept properties of the

wat er - absor bent sheet structure, especially 5slope |liquid |eakage,
are dramatically inproved. [0039] The above-nentioned breathabl e
fractionating | ayer has appropriate breat habl lity and

| i qui d- per meabiwatexabsgrbaH shest sbaichie agearding W#lé method shewndu apy ppe
substance such as a water-absorbent resin does not, 6 s @stanil ally ass
t her et hr ough. ~Sfékasei(e) Exdhpesong theabithe matheds alolay(ct andfd)pe

such as nets having fine pores nade of PE or PP fibers; paqrous fl%&]
such as perf or arelared] Frem WaMiewpginpaheprvedificeds the pEduchap othedq
cel | ul ose-contai ni synt hetic fiber ngnwoven fabrics such as air

| ai d nonwoven fead rhl‘lé'spfﬁﬁiﬂ@tlgﬂe Higipner Here, gre wtw@w@em t Hewetbiren
fabrics nade of rayon fibers, polyolefin fibers, and p ster
fibefs, and 15(cAB alsode prmﬁﬁﬁ@i éﬁmbtmegéﬁw Hlpﬁlé ifadajto (d).
those used in sandwiching the absorpent lﬁyer in the Bresent

i nvention are prhsmamainolsheess of thshydrophilicarsRvesr fabHes pregetariily 2
of the water-absorbent sheet structure ned. [0040] The

wat er - absor benhe@s PRMaiet Hl BEKPIEAFHD &D%éil%t | ayer is used 20in
an anount of Breferab i,n the range of frogto 01 to 1.0 tine, gore
pr ef er abl y[0089] he rHn IBf’Hafthémf’GefO@SPéb@té‘ ?‘?tr%%w“ﬁﬁ&c‘é‘??gtpgﬁ?r
preferably in the range of fromO0.1 to 0.5 t] e a nt of .the
wat er - absor bentPT¢s88} HIVGBEEN Ha% H’i‘é’PEﬂV%& f{]')rrgg qna%;gﬁ eatch as a
rati o). The water-absorbent, resin_in the sec absor bent |ayer is
pr efl€r abl y 0 o flepdoraat, g antirpgcierial r"’&ﬁﬂt ﬁ’éa\/gei\ﬁﬁg’i CTof sufficiently

exhi biting aw d absor bent ﬁ E rt| es of the s cond y ab r bent
| ayer, and[0t9|3 Vent i Hgtheiviptrabeos eafrﬁiﬂt%lg%&% sin

is preferably 1 0 tinme or |ess, t he vi.e i nt cr dry
feel at the suﬂlt‘éf'é'éloﬁfﬁ agtne|§i ?ﬂ%héﬁestlﬂtmﬁﬁ ﬂé@tﬂ“‘{leéﬂ@&oﬁaﬁ%a@%

of re-wet. 5[0041] The | UId absor b ert|e

wat er - absor bent&Hvsed a %?‘Eﬁoé %@g ‘Hetl'f’téstﬂ értn? empossingotnd

are influenced b¥ t he wat er - bsogpent ertles of the

wat er - absor bentotiblicSidesaay Pasp %SSBIrgef erabl e that the

e 16 coertO0bent | She PuboRgaE palrned fq%?etb 81 b w56t "
10absor bent properties ta the constituti mRenen
of the vat er - aBUBPERRHERE i revation e nokBs i G BT
o ok b A e “ﬁrsmte
e e BB RS R e pad RN
forms, and patterns of a combination thereof (see, for example, Figures 6
20 and 7), and the like. Among these patterns, the patterns of Figures 6 and 7
are preferably used, from the viewpoint of allowing the resulting water-
absorbent sheet structure to accomplish a fast liquid permeation rate and a
small amount of liquid leakage.
| [0032] The embossing subjected to the water-absorbent sheet structure '

25 according to the present invention has an areal percentage preferably



.used, in at |east one of the absorbent |ayers is a water-absorbent
resin obtained by reversed phase suspension polynerization nmethod is
preferred, an enbodi nent where a water-absorbent resin used in a
secondary absorbent |layer is a wat er - abt®r bent resin obt ai ned by
reversed phase 20 suspension polynerization nmethod is nore
preferred, and an enbodi mrent where both the water-absorbent resins

used [ n the briha% AESARROLabaVeT 04, e, BRARAIAY Vile AL baYer

are wat er - absorbent resi tal ne Yy fever dase suspensl

pol yneri zation ﬁ’%{kﬂpﬂ) 3 CYEN T FroRE gfe?élraﬁgl Yﬁtﬂﬂﬂﬁﬂeﬁgﬁ%e of from 5 to

wat er - absor bent eet” striucture according t e present 25i nvention

has one featureg4 %[ﬁ FENROIHRLS; i j bEuMh Shesh
21 \Wen the us:lji%lﬁ’% sg\régent a}.IrBtSIJC %S’@@%%EQ%%BQI sp gg ee%%i%gggrs, eIilts .
taken into consi j t - { a
i rnent? £ AR: Tp ASASa A SIinbbaRy Sty SOt

pr ef & ably 3 nmygfe k%S th@ﬁ@“@\sﬁﬁ df%@el@fa%ifn?[]tﬁ{e’ p]igufd @ifhfdion fr8mthe™m

The dry state refefs to a state 5before whi wat er - absor bent

sheet structureer@{po%eferg_s%@t bﬁ@g@n %gg Q?cﬁh@ﬁ%ﬁ r308€ hligeal, 1288 frdhighe

. |
t hi ckness of the wat sor tructure in a dry state is a

val ue eval uat e%i@*ﬁg@in@%ﬁ?%&ﬁﬁﬂg RSP onSf the Féin BELRNyal-PABSdDBE
t sheet st

wat er - absor ben ucture according to the present 10i nvention

has one feat ur ghblddnichfreeab fHldidh o tRe WaterdatisBffent kétin t BB ON

rate, and the water-absorbent sheet structure has a total perneation
rate of preferaplyielt SREP8Gacke. TRS are%l‘?ex%@ﬁfhg@ belaiRlie 48 pReeABHS

or less, when its use In an absorbent article iS taken into

congipder at i on. Jge, bAgesR! ﬁgﬁﬁﬂlesn@&k)éfn@ aF pRiventilg thOlighides HBRIAON
rate of the 15water-absorbent sheet structure iS a val ue obtai nable

by a nmeasur emenfirtiei I\ QAidod1 @ TikE PIBEOVErokO STy it iebe ab§iftbed to the

wat er - absor bent sheet structure according to the present invention

has one feat ur gy fBahbddIBestRbt SthicteleUaRd PASchiTR heiqued RRRakd Génda
| eakage, and the water-absorbent sheef structure has a | eakage i ndex

of 20pr ef er abl yy e aB¥orb&fSshednéritiR, Bosf BledlbWpdff ofhot Rbsbitingehe
its use in an absorbent article is taken into consideration. In the

present speci figalijihof EH&ewlit%lﬁUﬁBg@rbbﬂfj&%irf?fanﬂ R MEEy eapoRitRERbiishRet

structure is a value obtainable by a nmeasurenment nethod set forth
bel qw. [0046] Fuf fcBEf tHeRPateRhBEcBERHRENtrifdi@Rlobldinkg! ur e accordi ng

to the present 25invention has one feature that the sheet structure
has a smal jogaapunt §f tHeBwater-absorbent sheet structure according to the present

invention, a method of subjecting the water-absorbent sheet structure to
embossing includes a method using a pressure, heat, ultrasonic wave or an
adhesive, and the like. In addition, a method of a combination thereof may
20 be also used. Here, when subjected to embossing, the water-absorbent
sheet structure may be directly subjected to embossing during pressing in
the method for production mentioned above, or a water-absorbent sheet
structure before being subjected to embossing is first produced, and the |
water-absorbent sheet structure may then be separately subjected to

25 embossing.



.22 wet after the liquid perneation. The anount of re-wet of the
liquid in the water-absorbent sheet structure is preferably 12 g or
| ess, and nore preferably 10 g or less, when its use in an absorbent
article is taken into consideration. Initihe present specification,
the amount of re-wet of the 5liquid in the water-absorbent sheet
EtlructuEe is a val ue obtainable by a neasurenent net hod set forth

el ow. [0047 abs bent article agccaor to th i nvention
can be obt Eﬂql‘@ ﬁél% ‘Erh"i‘t?@ﬂ?f%ﬁ%ert Sg‘ %éﬁ‘for E‘f’ PUEEDT e

e
£ Tl P e ARG RO L ol
:c : g:ﬂ do:‘ rr}[)ﬁ; rrgrra\’fﬂ g @é’é}i’ﬁﬁﬁt}?tﬁ@g ‘Hﬁéﬁsed ﬂgb\ﬁwfﬁeerfbﬁgﬂ%eghhﬁféé hgf
il g RS TPV OO
o ey oA IRl Tl
t he pr egent speci fi @%}i onHEFRA ﬁ(agsii\lrg%rpgﬁsur 22:'[2 ‘hpg(%vért h

the foll owi ng nethods. [0050][Hol ding Strength of Adhesive] 25A
pol yet hyl ene f i1 ength: 150 nm and width: 25 m) was

wherein T1 is a thickness (mm) of the water-absorbent sheet structure

10 before absorption of the saline solution; T2 is a thickness (mm) of the
water-absorbent sheet structure after absorption of the saline solution; and
t2 is an embossing thickness (mm) in the water-absorbent sheet structure
after absorption of the saline solution, which are values evaluated by a
measurement method set forth below.

15 [0035] The above-mentjoned expansion thickness ratio is an index showing
a degree of swellability of the water-absorbent resin in the surroundings of
the embossing when the water-absorbent sheet structure absorbs a liquid.
The expansion thickness ratio is 2 or more, preferably from 3 to 20, and
more preferably from 4 to 15. In a case where an expansion thickness

20 ratio is less than 2, when the water-absorbent resin in the absorbent layer
absorbs a liquid to allow swelling, the absorbent layer would be in a state
of being pressed by upper and lower sides of the hydrophilic nonwoven
fabrics, so that the swelling of the water-absorbent resin is inhibited,
thereby lowering the absorbent abilities of the water-absorbent sheet

25 structure, whereby making it likely to cause a liquid leakage.



.23 evenly coated with an adhesive so as to have a thickness of 50 km
to provide a test piece. The test piece was adhered to a stainless

steel plate (length: 125 mm and width: 50 mm) in a manner so that an
area of the test piece having the dinens§i ons of Iength 25 mm x w dth
25 mm contacted 5 one end of the stainless steel plate, and a part of
the test piece which was not adhered was fol ded over with its adhered

side in the inner side. The test pi d f .at th f
by rovi ng 0B0kg. o1 GBS AROYIBRIonRA FRERINOI M PoRIEY HON B ah FRE ot o
~of 5 mmi second. %0051 After 20 m nutes, o&g .?i dﬁ of the stainless

steel plate wasShHWIE &gegiseplshaprredfining MAUN:pibe cpRassETHEC, ost

of t he T of ded- SVF-proe shig yshupralgY Ao AThe BEPEEOE AT om
From t he st i neBLESnEQFP Mb RE L oHeabeT Ba0 i el EREME vere
ot  Hod s hol BFALT Oaerigre-L s aaireanve i agn e shml g sp PR
e 140" i nuts i Pl ienne Stet t¥heftaaadin 3 BERRLSRTIRE ' *
obt ai ned was. arpeaphy lised S euGVSatliRk Ry SE e A0 TRl SER A0 P
G manstons of | 166 GRPReane ohes nceuspPLCadaPalTb SERAtL RN S Vas
EERAGRT T o T I T i
G VGGG R e
Caki ot sakus N VAR ARILERee) SERCUYE EhBOesrPRARRh SLARRR .
'n a long [tOL(ﬂiﬂ]al diArnelgttI'lio bt setting T1, T2 and t2 mentioned above to desired levels
includes methods for proper adjustments of an amount of the water-
absorbent resin, an amount of the adhesive in the absorbent layer, and an
15 areal percentage of embossing subjected to the water-absorbent sheet
structure. More specifically, T1 can be set to a desired level by, for
example, adjusting a thickness of the hydrophilic nonwoven fabrics and an
amount of the water-absorbent resin. T2 can be increased in its value by,
for example, reducing an areal percentage of embossing, or increasing an
20 amount of the water-absorbent resin. Further, t2 can be lowered _in its
value by, for example, increasing an amount of the adhesive, or using an
adhesive having an eveh larger holding strength.
[0038] In the present inventidn, the above-mentioned water-absorbent sheet

structure can also take a structure in which a part or entire side of the

25 absorbent layer thereof is fractionated into an upper side primary absorbent



.on the left end, the center, and the right end; for exanple, the left
end was 5set at a site 3 cmaway fromthe left side, the center was
set at a site 15 cmaway therefrom and the right end was set at a -
site 27 cmaway therefrom The neasurenEht val ue for thickness was
obtai ned by neasuring three tines at each site, and an average for
each site was obtained. Further, the values at the left end, the
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fabrics made of rayon fibers, polyolefin fibers, and polyester fibers, and
15 the like. Among them, the same nonwoven fabrics as those used in
sandwiching the absorbent layer in the present invention are preferably
used, from the viewpoint of the properties of the water-absorbent sheet
structure obtained.
[0040] The water-absorbent resin in the secondary absorbent layer is used
20 in an amount of preferably in the range of from 0.01 to 1.0 time, more
preferably in the range of from 0.05 to 0.8 times, and even more preferably
in the range of from 0.1 to 0.5 times the amount of the water-absorbent
resin used of the primary absorbent layer (mass ratio). The water-
absorbent resin in the secondary absorbent layer is preferably 0.01 times or

25 more, from the viewpoint of sufficiently exhibiting liquid absorbent



. absorption of the saline solution (see, for exanple, Figure 2).

[ 0059] After the neasurenents of Ti, T2 and t2 nentioned above, the
expansi on thickness ratio and the expansi on enbossi ng depth of the
wat er - absor bent sheet structure were eath cal culated in accordance
with the 15followi ng fornulas. (A) Expansion Thickness Ratio = T2/ T1
(B) Expansion Embossing Depth = (T2.- t2)/T2 [0060][Perneation Rate,
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sol ution
identical to or different from the water-absorbent resin of the primary

absorbent layer.

15 [0642] More specifically, an embodiment where a water-absorbent resin
used in at least one of the absorbent layers is a water-absorbent resin
obtained by reversed phase suspension polymerization method is preferred,
an einbodiment where a water-absorbent resin used in a secondary
absorbent layer is a water-absorbent resin obtained by revcrséd phase |

20 suspension polymerization method is more preferred, and an elhbodiment
where both the water-absorbent resins used in the primary absorbent iayer
and the secondary absorbent layer are water-absorbent resins obtained by
reversed phase suspension polymerization method is even more preferred.

[0043] The water-absorbent sheet structure according to the present -

25 invention has one feature in the viewpoint of enabling thinning of the sheet.



. 15was conpletely lost fromthe cylinder was neasured with a
stopwat ch, which is referred to as a first perneation rate (seconds).
Next, the sane procedures were carri.ed out placing the cylindrical
cylinder at the sanme position as the fi2bst perneation rate 30 mi nutes
thereafter and 60 m nutes thereafter, to neasure second and third
perneation rates (seconds). A total 20of the nunber of seconds for
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om was pl aced fhcr s 2 RbRaRlAA8 879 MR A Ipehod LBt OO
(W (g)) of thqje#‘jv-_t er papers was neasured, and an increased 10mass
was defined as the amount of liquid re-wet (g) as follows. Amount of
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facilities was use o slope an acrylic

arti ol o 53 pl adSi SRt B0 PR OE RSBl ot R ERE M e
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neasured with ance he det al spec catirons*are gi
hereinbel ow.  gornnds or less, when its use in an absorbent article is taken into

consideration. In the present specification, the total permeation rate of the
15 water-absorbent sheet structure is a value obtainable by a measurement
method set forth below.

[0045] Further, the water-absorbent sheet structure according to the present
invention has one feature that the sheet structure has smaller slope liquid
leakage, and the water-absorbent sheet structure has a leakage index of

20 preferably 150 or less, and more preferably 100 or less, when its use in an
absorbent article is taken into consideration. In the present specification,
the leakage index of the water-absorbent sheet structure is a value

“obtainable by a measurement method set forth below.
[0046]  Further, the water-absorﬁent sheet structure according to the present

25 invention has one feature that the sheet structure has a small amount of re-



.[0066] An acrylic plate 52 has a length in the direction of the slope
pl ane of 45 cm and fixed so that an angle forned wth a stand 51
agai nst the horizontal is 45 2. The acrylic plate 52 had a w dth of
100 cm and a thickness of 1 cm and plufal absorbent articles 53
coul d be concurrently 25nmeasured. The acrylic plate 52 had a snpoth
surface, so that the test 28 solution was not detained or absorbed
to the plate. |
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descri bed above accor dance w

pr ocedur es. Thqnggasﬁ%lﬂéntalambgr@%ﬁ{ﬁag%sheet structure cut into a
p

rectangul ar stri aving drimensrons of wdth x length 10 cmx 30 cm
(machine | R o PECTRRbr A RE selr R e Fiesfn SRR Pl bbbt
nomwoven fabr i STRAE) by EhAWfRGL¥ Mg Bt St st e RELGTERRG
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absalbent art| argebgcifishect His R SHEReR Shle ol RIEEA FnBo i lsng
bot tom end of +i oLerTaRl i shEsr N REEr AR BR R Ehile |
oai tion 2 om SbCaae ScHaE phEIRR ff 18 BORERATE AEhE, 3% Bk M-
and a supplyi ngeBkaiesREet and the liquid-impermeable sheet mentioned above,
known sheets used in the field of the present invention can be used, and as

15 to a method of sandwiching with these sheets, known methods can be

employed.

EXAMPLES
[0048] The preéent invention will be specifically described hereinbelow by
20 the Examples, without intending to limit the scope of the present invention
thereto. ‘
[0049] The measurements defined in the preseﬁt specification were made
and evaluated in accordance with the following methods.
[0050] [Holding Strength of Adhesive]

25 A polyethylene film (length: 150 mm, and width: 25 mm) was



.29 the dropping funnel 54 was fixed so that the inlet was positioned
at a distance 8 mm 2 mmvertically above the marking. [0071] A

bal ance 55 was turned on, and tared so that the indication was zero,
and thereafter 80 nL of the above-nenti%hed test solution was '
5supplied at one tine to the dropping funnel 54. An anmount of liquid
poured into a tray 56 after the test solution was allowed to flow
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carrying out t e test were confir wth eyes, and
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changes t ace in an abso ayer, an Sstructure did
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1 kg weight was attached to an end of the folded-over part of the test piece.
[0052] A time period from which the test piece was removed to a point the
test piece fell offlfrom the stainless steel plate was measured. The
measurements were conducted for 3 sheets of test pieces, and an average
15 thereof was defined as holding strength of the adhesive. Here, when the
time exceeded 1,440 minutes (24 hours), the holding strength was
evaluated as “1,440 minutes or longer.”
[0053] [Thickness of Water-Absorbent Sheet Structure in Dry State]
The water-absorbent sheet structure obtained was directly used as a
20 sample (10 cm x 30 cm). Here, in a case where a water-absorbent sheet
structure obtained did not have dimensions of 10 cm x 30 cm, the water-
absorbent sheet structure was cut into rectangular strips having dimensions
of 10 cm x 30 cm in a manner that a longitudinal direction thereof is to be

in a length direction (machine feeding direction) of the nonwoven fabric,

25 and used as a sample.



. absorbent resin partially took place, and the sheet structure
underwent 5sone deformation in the form C. The sheet structure
underwent consi derable deformation in the form [0075][ Exanple 1]

A spunbond- nel t bl own- spunbond ( her ei naf #€r denoted as SM5) 10nonwoven
fabric made of pol ypropyl ene having a width of 30 cm hydrophilically
treated with a hydrophilic treatnment agent (basis weight: 13 g/ng,
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nonwoven fabric at a basi's Werg I've ai'd

Prodyct. 1007 7hThes el &1 prgduche SPLaLaRd, MR RLERORIILLAM Ayl

part with the above-nentione _ ¢ nonwoven fapric coa gd
i1 e oty e T Rle R A B R TR BB
l'am nati ng Water-Absorbent Sheet Structure] S
| A water-absorbent sheet structure was cut into the dimensions of
5 cm x 5 cm and used as a sample.

15 As to the sample obtained, a thickness of the plane not subjected to
embossing was measured using a laser displacement sensor (manufactured
by KEYENCE Corporatioﬁ, model number: LB series). The '

- measurements of the thickness were made five times with changing the
measurement sites, and an average was defined as a thickness T1 (mm)
20 : before absorption of the saline solution (see, for example, Figure 1).
[0056] Ten milliliters of the saline solution (0.9% by mass aqueous sodium
chloride solution, hereinafter referred to the same) was evenly supplied to
the above-mentioned sample to be absorbed. Here, the absorbed saline
solution corresponds to 4 L per 1 m” of sample (water-absorbent sheet

25 structure) (4 L/m?).



. 10machi ne (manufactured by HASHI MA CO., LTD., straight linear fusing
press HP-600LF) of which heating tenperature was set at 100C to
integrate, to give an internedi ate prodggt of a water-absorbent sheet
structure. [0078] The internediate produ of a wat er-absorbent sheet
structure 150bt ai ned was spread over the hot nelt applicator of which
heating tenperature was set at 150C in the sanme manner as descri bed

above, ~and[§(57]abovexs 8N {ANaE sHBSaBs B0k BRtIRMs A% AR AMIER 108 ANSES

t he above-nentioned |nternegﬁi ate product of a water-absorbent sheet

structure at a Jf@i?%cﬁfrﬂﬁ‘l StppleingtRe G4l sAREAD thNRess Tlﬁ mm) of the

above-nentioned roller spréader was charged at its supplyind inlet

with a crosslinjsahlpaferabsodbticn BRI @lling soRWohIVAZALaiReH Whehdak
pol yacrylic acid (manufactured by Sum tono Seika Co., Ltd., AQUAKEEP

10SH PB) as a waitkitheaRd BRAbulcAfin® mdthod H@ﬂ@i-hﬁtrlf(taé@ fof &@mple, Figure
above-nenti oned adhesi ve-coated internedi ate product of a water-

25abgor bent sheyt structure was spread over a conveyor at the bottom
part of 32 the spreader. Next, the spreading roller and the bottom

part convejpssiere Dpedditiof, a tAIek Y athlsavwisiBicbhe BRevsERBtyAned
crosslinked product of a partially neutralized sodium salt “of

pol yacrylic acimfledsarei@ithya RY& dighlaédaent s ufectiRAIBIKEYENCE
i nternedi ate product of a water-absorbent sheet 5structur€e at a basis

wei ght of 50 g/Mdtpotici, HeodRN nOider:dB sBriefudthe heARREhbRIsAfend ai d
product obtained was pressed froma top part with the above-nentioned

SMS hydr ophi | i @nitaRwbgeteptiabicre nteietfped thinkH withecire: iR HhéRaRnaRS- 1
at a basis weight of I0 g/n2 as an adhesive in the same nanner as

desqoi bed aboveitegngdtdieseadgeival datinédisesh vinbbsdihg tlabRYEss 12 (mm) after
10nmenti oned | am nati ng machi ne of which heating tenperature was set

at 100C to i nt ebsaiptiontcd the Y&l yugon aReOfdIRREmPIERigeter2)ct ur e
bef ore being subjected to enbossing. [0081] The wat er - absorbent sheet

structure [9860] e beAdr shtohRasBemeatLHDESTNond Y ficREny@abs, thet 0
rectangul ar strips having dinensions of 1510 cmx 30 cmin a manner

that a | ongitudkpahsich iEeknes rati@ bR thd Sxpadsivn doibessindipih df feckhrn
(machi ne feeding direction) of the nonwoven fabric, and thereafter

the enbossing wisorbefingepfiricnee wettcearh)caldigatal ay acdiin@neiih the
wat er - absor bent sheet structure with a thermal enbossing roller in a
manngr that théokowigsiorgukad an areal percentage of 7% and the
(A) Expansion Thickness Ratio = T2/T1
(B) Expansion Embossing Depth = (T2 - 12)/T2
[0060] [Permeation Rate, Liquid Leakage in Width Direction and Amount
of Re-wet of Water-Absorbent Sheet Structure |
20 _ A water-absorbent sheet structure, which was cut into rectangular
strips having dimensions of 10 cm x 30 cm in a manner that a longitudinal
direction thereof is to be in a length direction (machine feeding direction)
of the hydrophilic nonwoven fabric, was used as a sample.

[0061] In a 10 L container were placed 60 g of sodium chloride, 1.8 g of

25 calcium chloride dihydrate, 3.6 g of magnesium chloride hexahydrate, and



. 20enpossing patterns as shown in Figure 7, to give a water-absorbent
sheet structure. [0082] The above-nenti oned vari ous neasurenents and
eval uations were nmade for the resulting water-absorbent sheet
structure. The results are shown in Tahlées 1 and 2. 25[0083][ Exanpl e
2] 33 The sane procedures as in Exanple 1 were carried out
except that the enbossing fornmed had an areal percentage changi ng
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neutralized sodiumsalt of .. :
aving an inner diameter of 3 cm was placed near the central section of

this absorbent article, and a 50 mL test solution was supplied into the
cylinder at one time. At the same time, a time period until the test solution
15 was completely lost from the cylinder was measured with a stopwatch,
which is referred to as a first permeation rate (seconds). Next, the same
procedures were carried out placing the cylindrical cylinder at the same
position as the first permeation rate 30 minutes thereafter and 60 minutes
thereafter, to measure second and third permeation rates (seconds). A total
20 of the number of secoﬁds fof the first to thira berméati(;ﬁ rates was
referred to as a total permeation rate.
[0063] In addition, after the termination of the measurements of each of the
above-mentioned first to third permeation rates, the presence or absence of
liquid leakage in a width direction of the water-absorbent sheet structure

25 was visually confirmed. If liquid leakage in a width direction took place



. 34 polyacrylic acid to evenly overlay over the above-nentioned
adhesi ve- coat ed hydrophilic nonwoven fabric at a basis weight of 270
g/n2, to give an overlaid product. [0087] The overl aid product

obt ai ned was pressed froma top part wi £h the 5above- nenti oned

spunl ace nonwoven fabric coated with the above- nentioned SBS-1 at a
basis weight of 20 g/n2 as an adhesive in the same manner as

descri bed abOVC“eveﬂflﬂlcee@%ﬁﬁé@ﬁbé@rﬁéht%hé@t@tfﬁ%fdr@gvdi%lﬁld&?ed as presence
(manuf actured by HASH MA CO., LTD., straight |inear fusing press
HP6OOLF) of mi%?tﬂ?ﬁxﬁ&iﬂqeﬁl{% erature was set at 100C to integrate,
to give 10an internediate product of a water-absorbent sheet

structure ml[ 0088}, /ther, sipieph 20 enink s Gpéth the sARHIGYE @u%ﬂ?fﬂg%f(thé%ﬁ
wei ght: 50 g/ n®, thickness: 400 m rayon content: 70% 'polyethylene
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nonwoven fabric was spread over the above-nention

appl iscat or of Wy & eALiRIoARHAMRASAWaTeYABORETD §) whEQkediBullpe

sane nmanner as descri bed above, and therea r the S-1 "was coated

as an adhesi ve [pyfirdd)Svdie RBR¥EN nEabihk GedisoRit RASTuppBh S Phsifibn HnaheR.
[0089] Next, the above-nentioned roller spreader was ‘charged at its
suppl yi ng inl etab%fﬂénﬂaﬁfdlﬁ%hﬂ%@ﬁg%@@ﬂﬁf Which tvdtolnt SildeYhab dithemibged
sodi um 20 -salt of polyacrylic acid (manufactured by Sumtono Sei ka

Co., Ltd., AQUAMHIERGSH) BR) was phcétifiie s AfRe BtmitRitdsof 4ppl¥ine adbhe@r

hand, the above-nenti oned adhesi ve-coated, hydrophilic nonwoven

fabric was sprergnfike (W GINYEMR filkdr pdpRerdRhi ABapael, Aid AR ceddseader .
Next, the spreading roller and the bottom part conveyor were

operat ed, ther elyssba deimodthstthe aafame ofBigiidoredeC(Q 28 fomdes product
of a partially 35 neutralized sodiumsalt of polyacrylic acid to

. evenly overlay overmmbgmq@ﬂméw g)aghygi-\wacoat ed, hydrophilic
nonwoven fabric at a basis weight of 70°g/n2, to give an overlaid

product. [ Q%The m@pémedk;{gepﬂm} obt ai ned was pressed froma top
he

part with above-nenti oned spunl ace hydrophilic nonwoven fabric
coated with the A slope leakage test was conducted using an apparatus shown in
Figure 8.
15 Schematically, a commercially available stand 51 for experimental

facilities was used to slope an acrylic plate 52 and fixed, the above-
mentioned test solution was then supplied to an absorbeﬁt article 53 placed
on the plate from a dropping funnel 54 positioned vertically above the
absorbent article, and a leakage amount was measured with a balance 55.
20 The detailed specifications are given hereinbelow.

[0066] An acrylic plate 52 has a length in the direction of the slope plane of
45 cm, and fixed so that an angle formed with a stand 51 against the
horizontal is 45° = 2°. The acrylic plate 52 had a width of 100 cm and a
thickness of 1 cm, and plural absorbent articles 53 could be concurrently

25 measured. The acrylic plate 52 had a smooth surface, so that the test



. above-nmentioned SBS-1 at a basis weight of 6 g/n2 as an adhesive in
t he sanme manner as descri bed above, and heat-fused wth the

above- nentioned | am nating machi ne of which heating tenperature was
set at 100C to integrate, to give an ini&rnedi ate product of a

wat er - absor bent 10sheet structure B-1. [0091] The above-nenti oned
SBS-1 was coated over the internedi ate product of a water-absorbent
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t he esultl ng @efzgr absor bent sheet structure. The results are shown
in ‘il bles 1 an [ 0094] [ Exanpl e 4] The internmedi ate product

ombosstng WBBR nea miiarappreEe it Tngnt RfytE AHARY R OGS Tat
drrect on't ner Sarierkotdn aEbdtglcd Bityh® SIS0 FleghiBradten D18 2l o
direction) of \DRePARMNGR shalld fendBdut DAL a3l Ghallie FINARSHRD. Vs

formed on (one 'si ove-nment one ct of a

vet er - absor bent sheah 5L UENTEIA b 19 L 2 4161 P TGS SLRILL O o

in a 15manner 055| ng Rad - an ar eal per cen age o o and
the s longitudinal direction is a length direction (machine feeding direction) of

the hydrophilic nonwoven fabric was measured. Next, an air through-style
polyethylene liquid-permeable nonwoven fabric (basis weight: 22 g/m®) of
the same size was attached from an upper side thereof, and further a
polyethylene liquid-impermeable sheet having the same size and the same
20 basis weight was attached from a lower side thereof to prepare a simple

absorbent article 53. The simple absorbent article 53 was adhered on the
acrylic plate 52 (1n order not to stop leakage intentionally, the bottom end
of the ébsorbent article 53 was not adhered to the acrylic plate 52).

[0070] Marking was put on the absorbent article 53 at a position 2 cm away

25 in a downward direction from a top end thereof, and a supplying inlet for



. enbossing patterns as shown in Figure 7, to give an internedi ate
product of a water-absorbent sheet structure A-le. [0095] The

i nternedi ate product of a water-absorbent sheet structure B-1
obtained in Exanple 3 was cut into rect&hgul ar strips having

di mensi ons 20of 10 cmx 30 cmin a manner that a | ongitudi nal
direction thereof is to be in a length direction (machine feeding

di i f i : Y I oned
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150C, and thereafter a styrene-butadi ene-styrene copol yner

sof t eni ng poi nt,; i : e - 10 ﬁ’ﬂ% was

coated as an a(%lﬁle@?l\q/: gj(;\?iéﬁr]é ?ﬁgéﬁgﬁlvﬁl/%nf(#ratﬁéﬁéﬂa{éﬁgg%a%?ghvve Zﬁasof

30 gpn2. 15[ 00QE} taﬁ/y]‘ 10l I er spreader (manufactured by HASH MA
C

CO., LTD., SI NTERA was charged at its supplying inlet with a

crosslink duct k-2l I i W .

pol yacryl ?@OZ%J) d (nsa%ofrgca?ﬁ{%lgﬁ t}é%g&ﬁ}l{%t{%ﬁoﬂ/é@%ﬁgﬁﬁ%&'m ﬁ?b}l mﬁ{&&%&‘éﬂf’
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above-nent i onezr%gﬁggﬁég{n%?ﬁtg%?ﬁﬁ;km) @;}'Hitaplgge‘%\%ﬁfv\%ven%fd al%?llf‘a ewas

spread over a i :

Subsequent |y, '(té ﬁ{eb\ﬁz%ér)@aﬁf%%hﬁ%#ﬁ%%%?ﬁ%%%%?@ﬁ %gﬂg%ﬁt\)/re‘y%rre wer e

operated, therg ee{ﬂ,agndaggiéaeas 'rg}%ﬂw?_ned crosslinked product of

a partially neutralized sodiumsalt of polyacrylic acid to evenly

nonubven TOBTE ot b ka0 RS G R AEAR i ©
following equation. The smaller the index, the smaller the leakage amount

at a slope of a water-absorbent sheet siructure, especially an initial leakage

amount, whereby it is judged to be an excellent water-absorbent sheet

structure.
20 Leakage Index: L=LW1X10+LW2X35+LW3
[0074] [Deformation in Form of Water-Absorbent Sheet Structure]

Changes in states of the water-absorbent sheet structure after
carrying out the slope leakage test were confirmed with eyes, and

evaluated in accordance with the following criteria.



. 38 an overlaid product. [0098] The overlaid product obtained was
pressed froma top part wth the above-nentioned spunl ace hydrophilic
nonwoven fabric coated with the above-nentioned SBS-1 at a basis

wei ght of 30 g/n2 as an adhesive in t he3®same manner as descri bed
above, and heat-fused with a | am nating nmachi ne (manufactured by
HASH MA CO., LTD., straight |linear fusing press HP-600LF) of which

heat i ng terrperature was s
wat er - absor bent sheet Strijltgtc%fran%gé)@gr331%&5%8&1@%%0@%@&3&%&2 %rﬁ)%lgsslhr%%t
10[0099] The r esyhicliig dihe aftfigs RERImBINGRLn $A¢ Hithilr  before being

subj ected to enpossi ng was cut Tnto rectangular strips having

di mensi ons of 10 cmpx gfpﬁh%‘? %eﬁ%g?émqﬁ%gh%ggwgf%@n S €4t on

thereof is to be |n a Ien I rection

the nonwoven f afykhGenphdid ﬁ*tl%ﬁ&;tl%k bﬂi%em%'sﬂgetvﬁﬁlcilﬂ'ﬁ'ﬁqeﬁ?el{tone

side of) the above-nention t er-absor bent sheet structure wth a

thermal embossigaehd ®lthhatich fh (RNBEH. t hat the enbossing had an areal
percentage of 7% and the enbossing patterns as shown in Figure 7, to

give a water-absorbent shegt shddiYihbhife uﬁ@ér%TE@nﬁB&‘éB T @b} Qt?&hm
vari ous neasurenents and eval uati ons were 20made for the resulting
wat er - absor bentihshegt, structure. The results are shown in Tables 1

and 2. [0101][Corrpareitive Exanpl e 1] The sane procedures as in
Exanmple 1 !carrggaﬁnglﬂg 1gxcept that the overlaid sheet structure
was not subjected to enbossing, to give a 25wat er-absorbent sheet

structure. 39 [0102]spuabah@YkelfRBnORRAbYAA (IR4EinABRE HEFSTBA RS SMS)
eval uati ons were
10 nonwoven fabric made of polypropylene having a width of 30 cm
hydrophilically treated with a hydrophilic treatment agent (basis weight:
713 g/m?, thickness: 150 um, polypropylene contenf: 100%) was spread as a
hydrophilic nonwoven fabric over a hot melt applicator (manufactured by
HALLYS Corporation, Marshall 150) of which heating temperature was
15 ' set at 150°C, and thereafter a styrene-butadiene-styrene copolymer (SBS-
1; softening point: 85°C, holding strength: 1,440 minutes or longer) was
coated as an adhesive o{rer the nonwoven fabric at a basis weight of
14 g/m>.
[0076] Next, a roller spreader (manpfactured by HASHIMA CO., LTD.,
20 SINTERACE M/C) was charged at its supplying inlet with a crosslinked
product of a partially neutralized sodium salt of polyacrylic acid
(manufactured by Sumitomo Seika Co., Ltd.,, AQUAKEEP SA555X-II) as
a water-absorbent resin. On the other hand, the above-mentioned
adhesive-coated, hydrophilic nonwoven fabric was spread over a conveyor

25 at the bottom side of the spreader. Subsequently, the spreading roller and



. made for the resulting water-absorbent sheet structure. The results
are shown in Tables 1 and 2. [0103][ Conparative Exanple 2] 5The sane
procedures as in Exanple 1 were carried out except that the adhesive
was changed fromthe styrene-butadi ene-8tyrene copol ynmer (SBS-1;
softening point: 85C, holding strength: 1,440 m nutes or longer) to
styrene-i soprene-styrene copol ymer (SBS-2; softening point: 82C,

ot A o -
ctructure. The Relued pe sl picr a8 e ILFREGrIERh SRR salt of
wer o tarri 6d oUio ISP ArRHD ST6n Do SAGRGT s PERnERehlaTth Syt
Chown 1 n-Fi gur a2t BYGRRC Rarupt e BibricR - RBIPLEH BE BT BT Wotve
[010] The above- nentkggﬁgq arious neasurenents and eval uati ons were

madeac or the r&®uTYY ct

Soor i < -‘absgrbent sheet structure.lThe results
i T 1 . 2. 107 i .
?LﬁnL aieomtgj/r o ih ﬁﬁ@ﬁ%ﬂ%ﬁp@sﬁ TR Gam AGr ot with e
i : 50 ne i : g e 0 I
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hoat i ng- t erper APV E MR ST sdNLRON obRPEA s Matliivain e
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pol yacryli c_aci, (OROUEARLUT G SHAE USRS RwRRr-ablsbbent ARHAKEEP

SA55SX-11) as
structure.

[0078] The intermediate product of a water-absorbent sheet structure

15 obtained was spread over the hot melt applicator of which heating
temperature was set at 150°C in the same manner as described above, and
the above-mentioned SBS-1 was coated as an adhesive over the above-
mentioned intermediate product of a water-absorbent sheet structure at a
basis weight of 10 g/m’.

20 [0079] Next, the above-mentioned roller spreader was charged at its
supplying inlet with a crosslinked product of a partially neutralized sodiilm
salt of polyacrylic acid (manufactured by Sumitomo Seika Co., Ltd.,
AQUAKEEP 10SH-PB) as a water-absorbent resin. On the other hand,
the above-mentioned adhesive-coated intermediate product of a water-

25 absorbent sheet structure was spread over a conveyor at the bottom part of



. 10a \wat er - absorbent resin. On the other hand, the above-nenti oned
adhesi ve- coat ed, hydrophilic nonwoven fabric was spread over a
conveyor at the bottom side of the spreader. Subsequently, the
spreading roller and the bottom side coB¥eyor were operated, thereby
all owi ng the above-nentioned crosslinked product of a partially
neutralized sodiumsalt of 15polyacrylic acid to evenly overlay over
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f
structure A-2 W erma OSSIng’r rrna mnner
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nonwoven fabric having a“w SIS wWelg

t hi ckness: 400 el RieTeloh . 70% polyethyl ene terephthal ate
content: 30% \gggfeg%?légge ovetrSﬁ-{gfie above-nenti oned hot nelt applicator

of whi ch hGARING. L SFRELAL G E5erA ShodlleRIR0eAR: elbrttplislafo

nonwoven f n € sane nmanner as descri ove,

a styrene-| SOpreﬁ{b%ggiééro%’EﬁPS&’ RALsYR ﬁnti)sl‘g@hagulﬁ%&@gih'igir%o&iﬁ{énsﬁﬁlgof
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w th a crossliakefl R QitGbn YnanBfY fb@ingdiREHbhbt ARhotRMAMN fabric, and

thereafter the embossing was formed on (one side of) the above-mentioned

water-absorbent sheet structure with a thermal embossing roller in a
manner that the embossing had an areal percentage of 7% and the
20 embossing patterns as shown in Figure 7, to give a water-absorbent sheet
structure.
[0082] The above-mentioned various measurements and evaluations were
made for the resulting water-absorbent sheet structure. The results are
shown in Tables 1 and 2.

25 [0083] [Example 2]



. salt, of polyacrylic acid (manufactured by Sum tono Sei ka Co., Ltd.,
AQUAKEEP 10SH-PB) as a water-absorbent resin. On the other hand, the
above- nenti oned adhesi ve-coat ed, hydrophilic nonwoven fabric was
spread over a conveyor at the bottom si3fe of the spreader.
Subsequently, 25the spreading roller and the bottom side conveyor
were operated, thereby 42 allow ng the above-nentioned crossli nked

duct of t t I ed di f I d t
even! y oier?ai’aév'e?’rk]%éé‘ﬁéa{;&c & Siod e \%ereﬁc%eréa&oﬁ%%% ot
nonwoven fabric, at ht ,of 12
pr odu\ét 5[0133*?@@%2%%0\?&%8&86%36 ﬁ@&t%&s}‘g Fg&r‘htﬁ ]g’g‘b

part with the abov ti oned unl ac dr ili¢c nonwoven fabric
Poat ed with 't nEb TG E R R aB o i eHEe PV SRt 1o as
an adhesive in the sane n%§§H% as descri bed above, and thereafter
heat - f used wi t ROERESHSheE {%fred | ani nati ng machine of which
heatlngte ture sset at 10100C.to integrate .

i nt ernedi a@%ﬂfoduc & ALAVGatetonpd SAHANS m§’ﬁ {emgmsuag&ﬁ%éﬂlgmé)ns were
[0114] The inter e qden% %ﬂ rod ct of b hee structure B-2
obt ai ned was cd34%0% %\gfxte&a f’(brg’e si ohs B 8% m x
30 cmin a mann r that];@ ﬂgﬁigdl nal dlrectlon thereof |s to be in
15a | engt h di ré Y g4 J: eding direction) of the nonwoven

fabric, @(8 reaft bove- nenti oned SBS-1 was coated over the
inter rredla (Q oduc wat er - absor bent sheet structure B-2 at a

basts yeloht of 4 ourh b&&e@a@&ﬁﬁ‘*ﬁ%@égﬁ‘ﬁsﬁe R IRt

205 oo SRR RRREET O, BB 0 SR =

S e POShOsE MBS A %Suﬂlﬁgf%i’%‘ﬁh. ]

ool ch et ok OB AL 5 EF 3o e b LG BRRIER A BALE S,

Teasur ement s artdorggr%ltl%%t Mihatf i§0) of which heating temperature was set at 150°C,
and thereafter a styrene-butadiene-styrene copoiymer (SBS-1; softening

15 point: 85°C, holding strength: 1,440 minutes or longer) was coated as an

adhesive over the nonwoven fabric at a basis weight of 20 g/m”.

[0086] Next, a roller spreader (manufactured by HASHIMA CO., LTD.,
SINTERACE M/C) was charged at its supplying inlet with a crosslinked
product of a partially neutralized sodium salt of polyacrylic acid

20 (manufactured by Sumitomo Seika Co., Lid., AQUAKEEP SAS5SX-II) as
a water-absorbent resin. On the other hand, the above-mentioned
adhesive-coated hydrophilic nonwoven fabric was spread over a conveyor
at the bottom side of the spreader. Subsequently, the spréading roller and
the bottom side conveyor were operated, thereby allowing the above-

25 mentioned crosslinked product of a partially neutralized sodium salt of



. 43 nade for the resulting water-absorbent sheet structure. The ‘
results are shown in Tables 1 and 2. 44 [0116] [Table 1] Expansion
Enbossi ng Depth 160 19'60 060 Isr() | S}M’ Inwo Ilgs-o Expansi on

10

15

20~

25

polyacrylic acid to evenly overlay over the above-mentioned adhesive-
coated hydrophilic nonwoven fabric at a basis weight of 270 g/m?, to give

an overlaid product.

[0087] The overlaid product obtained was pressed from a top part with the

above-mentioned spunlace nonwoven fabric coated with the above-
mentioned SBS-1 at a basis weight of 20 g/mzlasl an adhesive in the séme
manner as described above, and heat-fused with a laﬁlinating machine
(manufactured by HASHIMA CO., LTD., straight linear fusing press HP-
600LF) of which heating temperature was set at 100°C to integrate, to give

an intermediate product of a water-absorbent sheet structure A-1.

[0088] The spunlace hydrophilic nonwoven fabric (basis weight: 50 g/m?,

thickness: 400 pm, rayon content: 70%, polyethylene terephthalate
content: 30%) having a width of 30 cm as a hydrophilic nonwoven fabric
was spread over the above-mentioned hot melt applicator of which heating
temperature was set at 150°C in the same manner as described above, and
thereafter the SBS-1 was coated as an adhesive over the nonwoven fabric

at a basis weight of 6 g/m”.

[0089] Next, the above-mentioned roller spreader was charged at its

supplying inlet with a crosslinked product of a partially neutralized sodium
salt of polyacrylic acid (manufactured by Sumitomo Seika Co., Ltd.,
AQUAKEEP 10SH-PB) as a water-absorbent resin. On the other hand,

the above-mentioned adhesive-coated, hydrophilic nonwoven fabric was

-spread over a conveyor at the bottom part of the spreader. Next, the

spreading roller and the bottom part conveyor were operated, thereby

allowing the above-mentioned crosslinked product of a partially
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neutralized sodium salt of polyacrylic acid to evenly overlay over the
above-mentioned adhesive-coated, hydrophilic nonwoven fabric at a basis

weight of 70 g/m?, to give an overlaid product.

[0090] The overlaid product obtained was pressed from a top part with the

above-mentioned spunlace hydrophilic nonwoven fabric coated with the
above-mentioned SBS-1 at a basis weight of 6 g/m? as an adhesive in the
Same manner as describéd above, and heat-fused with the above-
mentioned laminating machine of which heating temperature was set at
100°C to integrate, to give an intermediate product of a water-absorbent

shéet structure B-1.

[0091] The above-mentioned SBS-1 was coated over the intermediate

product of a water-absorbent sheet structure B-1 obtained at a basis weight
of 4 g/m® in the same manner as described above, and thereafter the
intermediate product of a water-absorbent sheet structure A-1 obtained
was overlaid from the top thereof. Subsequently, the overlaid product was
heat-fused with the above-mentioned laminating machine of which heaﬁng
temperature was set at 40°C to integrate the intermediate products of -
water-absorbent sheet structures A-1 and B-1, to give a water-absorbent

sheet structure before being subjected to embossing.

[0092] The water-absorbent sheet structure before being subjected to

embossing obtained was cut into rectangular strips having dimensions of
10 cm x 30 cm in a manner that a longitudinal direction thereof is to be in
a length direction (machine feeding direction) of the nonwoven fabric, and
thereafter the embossing was formed on (one side of) the above-mentioned

water-absorbent sheet structure with a thermal embossing roller in a
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manner that the embossing had an areal percentage of 7% and the
embossing patterns as shown in Figure 7, to give a water-absorbent sheet
structure.
[0093] The above-mentioned various measurements and evaluations were
5 made for the resulﬁng water-absorbent sheet structure. The results are
shown in Tables 1 and 2. |
[0094] [Example 4]
The intermediate product of a water-absorbent sheet structure A-1
before being subjected to embossing obtained in Example 3 was cut into
10 rectangular stripé having dimensions of 10 cm x 30 cm in 2 manner that a
longitudinal direction thereof is to be in a length direction (machine
feeding direction) of the nonwoven fabric, and thereafter the embossing
was formed on (one side of) the above-mentioned intermediate product of
a water-absorbent sheet structure A-1 with a thermal embossing roller in a
15 manner that .the embossing had an areal percentage of 7% and the
embossing patterns as shown in Figure 7, to give an infermediate product
of a water-absorbent sheet sfructure A-le.
[0095] - The intermediate product of a water-absorbeﬁt sheet structure B-1
obtained in Example 3 was cut into rectangular strips having dimensions
20 of 10 cm x 30 cm in a manner that a longitudinal direction thereof is to be
in a length direction (machine feeding direction) of the nonwoven fabric,
and thereafter the above-mentioned SBS-1 was coated over the
intermediate product of a water-absorbent sheet structure B-1 at a basis
weight of 4 g/m” in the same manner as described above. Thereafter, a

25 side of the intermediate product of a water-absorbent sheet structure A-1le
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obtained not subjected to embossing was overlaid from a top thereof.
SubseQuently, the above-mentioned intermediate products of water-
absorbent sheet structures A-1e and B-1 were heat-fused with the above-
mentioned laminating machine of which heating temperaturé was set at
5 40°C to integrate, to give a water-absorbent sheet structure.
[0096] [Example 5]

A si)unlace hydrophilic nonwoven fabric having a width of 30 cm
(basis weight: 50 g/m®, thickness: 400 pm, rayoﬂ content: 70%,
polyethylene terephthalate content: 30%) was spread as a hydrophilic

10 nonwoven fabric over a hot melt applicator (manufactured by HALLYS
Corporation, Marshall 150) of which heating temperature was set at 150°C,
and thereafter a styrene-butadiene-styrene copolymer (SBS-1; softening

- point: 85°C, holding strength: 1,440 minutes or longer) was coated as an
adhesive over the nonwoven fabric at a basis weight of 30 g/m”.

15 [0097] Next, a roller spreader (manufactured by HASHIMA CO., LTD.,
SINTERACE M/C) was charged at its supplying inlet with a crosslinked
product of a partially neutralized sodium salt of polyacrylic acid
(manufactured by Sumitomo Seika Co., Ltd., AQUAKEEP SA555X-II) as
‘a water-absorbent resin. On the other hand, the above-mentioned

20 adhesive-coated, hydrophilic nonwoven fabric was spread over a conveyor
at the bottom side of the spreader. Subsequently, the spreading roller and
the bottom side conveyor were operated, thereby allowing the above-
mentioned crosslinked product of a partially neutralized sodium salt of
polyacrylic acid to evenly overlay over the above-mentioned adhesive-

25 . coated, hydrophilic nonwoven fabric at a basis weight of 400 g/m>, to give
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an overlaid product.

[0098] The overlaid product obtained was pressed from a top part with the

above-mentioned spunlace hydrophilic nonwoven fabric coated with the
above-mentioned SBS-1 at a basis weight of 30 g/m? as an adhesive in the
same manner as described above, and heat-fused with a laminating
machine {manufactured by HASHIMA CO., LTD., straight linear fusing
press HP—GGOLF) of which heating temperature was set at 100°C to
integrate, to give a water-absorbent sheet structure before being subjected

to embossing.

[0099] The resulting water-absorbent sheet structure before being subjected

to embossing was cut into rectangular strips having dimensjons of

10 cm x 30 cm in a manner that a longitudinal direction thereof is to be in
a length direction (machine feeding direction) of the nonwoven fabric, and
thereafter the einbossing was formed on (one side of) the above-mentioned
water-absorbent sheet structure with a thermal embossing roller in a
manner that the embossing had an areal percentage of 7% and the
embossing patterns as shown in Figure 7, to give a water-absorbent sheet

structure.

[0100] The above-mentioned various measurements and evaluations were

made for the resulting water-absorbent sheet structure. The results are

shown in Tables 1 and 2.

[0101] [Comparative Example 1]

The same procedures as in Example 1 were carried out except that
the overlaid sheet structure was not subjected to embossing, to give a

water-absorbent sheet structure.
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[0102] The above-mentioned various measurements and evaluations were
" made for the resulting water-absorbent sheet structure. The results are
shown in Tables 1 and 2.
[0103] [Comparative Example 2]

The same procedures as in Example 1 were carried out except that
the adhesive was changed from the styrene-butadiene-styrene copolymer
(SBS-1; softening point: 85°C, holding strength: 1,440 minutes or longer)

.10 styrene-isoprene-styrene copolymer (SBS-2; softening point: 82°C,
holding strength: 850 minutes), to give a water-absorbent sheet structure.
[0104] The above-mentioned various measurements and evaluations were
made for the resulting water-absorbent sheet structure. The results are

shown in Tables 1 and 2.

[0105] [Comparative Example 3]

The same procedures as in Example 1 were carried out except that
the embossing formed had an areal percentage changing from 7% to 35%,
and the embossing patterns as shown in Figure 6, to give a water-absorbent
sheet structure.

[0106]  The above-mentioned various measurements and cvaluations were
made for the resulting water-absorbent sheet structure. The results are
shown in Tables 1 and 2.

[0107] [Comparative Example 4]

A spunlace hydrophilic nonwoven fabric having a width of 30 cm
(basis weight: 50 g/m?, thickness: 400 um, rayon content: 70%,
polyethylene terephthalate content: 30%) was spread over a hot melt

applicator (manufactured by HALLYS Corporation, Marshall 150) of



45 [[0117]Ti: a thickness (mm) of a water-absorbent sheet structure
bef ore absorption of the saline solution; T2: a thickness (mm of the
wat er - absor bent sheet structure after absorption of the saline
solution; and 5t2: an enbossing thickne$d (nm) in a water-absorbent
sheet structure after absorption of the saline solution. 46
[0118][Tab e 2] Deformation of Form< < < < < < Xl

which heating temperatute was set at 150°C as a hydrophilic nonwoven
fabric, and thereafter a styrene-butadiene-styrene copolymer (SBS-1; |
softening point: 85°C, holding strength: 1,440 minutes or longer) was
coated as an adhesive over the nonwoven fabric at a basi§ weight of
5 16 g/m>, |
[0108] Next, a roller spreader (manufactured by HASHIMA CO., LTD.,

SINTERACE M/C) was charged at its supplying inlet with a crosslinked
product of a partially neutralized sodium salt of polyacrylic acid
(manufactured by Sumitomo Seika Co., Ltd., AQUAKEEP SA55SX-II) as

10 a water-absorbent resin. On the other hand, the above-mentioned
adhesive-coated, hydrophilic nonwoven fabric was spread over a conveyor
at the bottom side of the spreader. Subsequently, the spreading roller and
the bottom side conveyor were operated, thereby allowing the above-
mentioned crosslinked product of a partially neutralized sodium salt of

15 polyacrylic acid to evenly overlay over the above-mentioned adhesive-.
coated, hydrophilic nonwoven fabric at a basis weight of 220 g/m’, to give
an overlaid product.

[0109] The overlaid product obtained was pressed from.a top part with the

above-mentioned spunlace hydrophilic nonwoven fabric coated with the

20 above-mentioned SBS-1 at a basis weight of 16 g/m” as an adhesive in the
same manner as described above, and heat-fused with a laminating
machine (manufactured by HASHIMA CO., LTD., straight linear fusing
press HP-600LF) of which heating temperature was set at 100°C to
integrate, to give an intermediate product of a water-absorbent sheet

25 structure A-2 before being subjected to embossing.
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[0110] The intermediate product of a water-absorbent sheet structure A-2

before being subjected to embossing obtained was cut into rectangular
strips having dimensions of 10 cm x 30 cm in a manner that a Jongitudinal
direction thereof is to be in a length direction (machine feeding direction)
of the nonwoven fabric, and thereafter the embossing was formed on (one
side of) the above-mentioned intermediate product of a water-absorbent
sheet structure A-2 with a thermal embossing roller in 2 manner that the
embossing had an areal percentége of 7% and the embossing patterns as
shown in Figure 7, to give an intermediate product of a water-absorbent

sheet structure A-2e.

[0111] A spunlace hydrophilic nonwoven fabric having a width of 30 cm

(basis weight: 50 g/m®, thickness: 400 um, rayon content: 70%,
polyethylene terephthalate content: 30%) was spread over the above-
méntioned hot melt applicator of which heating temperature was set at
150°C as a hydrophilic nonwoven fabric in the same manner as described
above, and thereafter a styrene-isoprene-styrene copolymer (SBS-2;
softening point: 82°C, holding strength: 850 minutes) was coated as an

adhesive over the nonwoven fabric at a basis weight of 9 g/m®.

[0112] Next, the above-mentioned roller spreader was charged at its

supplying inlet with a crosslinked product of a partially neutralized sodium
salt of polyacrylic acid (manufactured by Sumitomo Seika Co., Ltd.,
AQUAKEEP 10SH-PB) as a water-absorbent resin. On the other hand,
the above-mentioned adhesive-coated, hydrophilic nonwoven fabric was
spread over a conveyor at the bottom side of the spreader. Subsequently,

the spreading roller and the bottom side conveyor were operated, thereby
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aliowing the above-mentioned crosslinked product of a partially

neutralized sodium salt of polyacrylic acid to evenly overlay over the

above-mentioned adhesive-coated, hydrophilic nonwoven fabric at a basis

weight of 120 g/m?, to give an overlaid product.

[0113] The overlaid product obtained was pressed from a top part with the

above-mentioned spunlace hydrophilic nonwoven fabric coated with the
above-mentioned SBS-2 at a basis weight of 9 g/m” as an adhesive in the
same manner as described above, and thereafter heat-fused with the above-
mentioned laminating machine of which heating temperature was set at
100°C to integrate, to give an intermediate product of a water-absorbent

sheet structure B-2.

[0114] The intermediate product of water-absorbent sheet structure B-2

obtained was cut into rectangular strips having dimensions of

10 cm X% 30 cm in a2 manner that a longitudinal direction thereof is to be in
a length direction (machine feeding direction) of the nonwoven fabric, and
thereafter the above-mentioned SBS-1 was coated over the intermediate
product of the water-absorbent sheet structure B-2 at a basis weight of

4 g,/m2 in the same manner as described above. Thereafter, a side not
subjected to embossing of the intermediate product of the water-absorbent
sheet structure A-2e obtained was overlaid from a top thereof.
Subsequently, the above-mentioned intermediate products of the water-
absorbent sheet structures A-2e and B-2 were heat-fused with the above-
mentioned laminating machine of which heating temperature was set at

40°C to integrate, to give a water-absorbent sheet structure.

[0115] The above-mentioned various measurements and evaluations were
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made for the resulting water-absorbent sheet structure. The results are

shown in Tables 1 and 2.
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[0117] T1: a thickness {mm) of a water-absorbent sheet structure before
absorption of the saline solution;
T2: a thickness {mm) of the water-absorbent sheet structure after
absorption of the saline solution; and
5 t2: an embossing thickness (mm) in a water-absorbent sheet structure after

absorption of the saline solution.
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seen fromthe above results that the water-absorbent
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[0119] It could be seen from the above results that the water-absorbent
sheet structures of Examples had a fast liquid permeation rate and a small
amount of liquid leakage in a width direction, and did not undergo
deformation of the form after absorption of liquid (excellent shape

5 retaining ability).

[0120] On the other hand, in Comparative Examplés, all of a water-
absorbent sheet structure not subjected to embossing (Comparative
Example 1), water-absorbent sheet structures of which embossing depth
would be shallow when the sheet structures absofb a liquid to allow

10 ' swelling (Comparative Examples 2 and 4), and a sheet structure of which
expansion thickness ratio is small (Comparative Example 3) cannot
simultaneously satisfy the objectives such as improvement in liquid
permeation rate, prevention of liquid leakage in a width direction, and
deformation of the form, so that they are inferior as water-absorbent sheet

15 structures.

INDUSTRIAL, APPLICABILITY

[0121] The water-absorbent sheet structure of the present invention has an
excellent liquid permeability, a small amount of liquid leakage and an
20 excellent shape retaining ability, and accomplishes thinning, so that the
water-absorbent sheet structure of the present invention can be suitably
used for absorbent articles as represented by disposable diapers and the

like.

25 EXPLANATION OF NUMERICAL SYMBOLS




sheet structures of Exanples had a fast liquid perneation rate and a
smal | amount of liquid | eakage in a width direction, and did not
undergo deformation of the formafter aﬁiorption of liquid (excellent
shape 5retaining ability). [0120] On t he™other hand, in Conparative
Exanples, all of a water- absorbent sheet structure not subjected to
enbossi ng (Conparative Exanple 1), water-absorbent sheet structures
of which e Zi ng gepth vpw dileteipiiysiian d he sheet structures
absorb a Ifquid to allow 10swelling (Conparative Exanples 2 and 4),
and a sheet structupgsbethgdy €xpansion thickness ratio is smal
(Conpar ative Exanple 3) cannot sinultaneously satisfy the objectives
such as inproverent einbokdifsi d pernmeation rate, prevention of liquid

| eakage in a width direction, and deformation of the form so that
they are inferipr agydRpRiliehGRrORH fabfieet 15structures. | NDUSTRI AL
APPLI CABI LI TY [0121]¥he wat er - absor bent sheet structure of the
presant inventiggn hagndn excellent liquid perneability, a snal

anount of |iquid | eakage and an 20 excellent shape retaining ability,
and acconplisheg t hy@RiiB@late0 that the water-absorbent sheet
'structure of the presént 'invention can be suitably used for absorbent
articles as represemmeibdit sdiigeosabl e di apers and the |ike.
25EXPLANATI ON OF NUMERI CAL SYMBOLS 48 [0122] 1wat er - absor bent sheet
structure 2absqmbenanﬁ?mggﬁﬁﬁﬁpossing 4hydr ophi I i ¢ nonwoven fabric
551stand 52acrylic plate

55 balance
10 56  tray



53absorbent article 54 dropping funnel 55bal ance 1056tray 49 CLAIMS
[Claim1l] A water-absorbent sheet structure conprising a structure in
whi ch an absorbent |ayer containing a mgger-absorbent resinis

sandwi ched with a 5hydrophilic nonwoven™ abric from an upper side and
a lower side of the absorbent |ayer, characterized in that at |east
one side of a topside and an undersi de of the water-absorbent sheet
structure is subjected to enbossing, at the water-absorbent
sheet structure has the foll ow ng pr%%%g%%%s: when a saline solution
is allowed to be absorbed in an amount of 4 L 10per 1 nR of the

wat er - absor bent sheet structure (4 L/n2), the water- absorbent sheet
structure Rabirifi)esAbRhierabsoiiend GidePYirituretthpdanbiRuehur Al whih
(B): (A an expansion thickness ratio, 1.e. T2/T1l, of 2 or nore, and

(B) an expansi QR @I6A%st N eH8BhRinihg %-wzgglzflbsdrgént/regiﬁds dndviéh& with a

15nore, wherein Ti is a thickness (nm he wat er - absor bent sheet

strusture bef ogdaliRRehbAR 0N ERFiSAbING SppHsidNand Z1dwWerdsiddbERRESS
(mm) of the watér-absorbent sheet structure after absorption of the

sal i ne sol uti onbsabent 1%971318, CARrRPRDRA iR Thithk KeResRe §i@BoflaNopdife and an
wat er - absor bent sheet sfructure 20after absorption of the saline

sol ution. [d aigmdélsidicofhkayateRaBdIBatt shBSedtruzhireGé b‘ﬁlﬂe@t@&% Qhﬂ!ﬁséiﬁg,
claim1l1, wherein the enbossing subjected to the water-absorbent sheét

structure has afdakfahe WAHO5HdoRerR shédt@iudiz® hdS e M%Wingﬁrdﬂ&?ti@sﬁ ea

of the side subjected to enbossing of the water-absorbent Sheet
structure. when a saline solution is allowed to be absorbed in an amount of 4 L
10 per 1 m? of the water-absorbent sheet structure (4 L/m?), the water-

absorbent sheet structure satisfies both of the following relationships of
(A) and (B):
(A) an expansion thickness ratio, i.e. T2/T1, of 2 or more, and
(B)  an expansion embossing depth, i.e. (T2 -12) / T2, of 0.7 or
15 more, |
wherein T1 is a thickness (mm) of the water-absorbent sheet structure
- before absorption of the saline solution; T2 is a thickness (mm) of the
water-absorbent sheet structure after absorption of the saline solution; and
t2 is an embossing thickness (mm) in the water-absorbent sheet structure
20 after absorption of the saline solution.

[Claim 2] The water-absorbent sheet structure according to claim 1, wherein
the embossing subjected to the water-absorbent sheet structure has an arcal
proporttion of from 3 to 25%, based on the area of the side subjected to
embossing of the water-absorbent sheet structure.

25 [Claim 3] The water-absorbent sheet structure according to claim 1 or 2,



25[ O ai m 3] The wat er - absorbent sheet structure according to claiml
or 2, 50 wherein the water-absorbent sheet structure has a thickness
of 4 mmor less, in adry state. [C aim4] An absorbent article
conprising the water-absorbent sheet 50 structure as defined
in any one of clains 1 to 3, sandw ched between a 5l i qui d- perneabl e
sheet and a |iquid-inperneable sheet.

wherein the water-absorbent sheet structure has a thickness of 4 mm or
less, in a dry state.

” [Claim 4] An absorbent article comprising the water-absorbent sheet
structure as defined in any one of claims 1 to 3, sandwiched between a

5 liquid-permeable sheet and a liquid-impermeable sheet.



