2049553 WATER ABSORBENT' SHEET ASSEMBLY AND PROCESS AND PREPARATI ON THERECF
The present invention relates to a water-absorbent sheet assenbly, and a
process fior the preparation thereof. As the absorbent material of a
sanitary article such as a sanitary towel or disposabl @o4ggsly, there 5
have ’/previ ously been used pul p, cotton ant-crepe paper. Recently, research
has been carried out wth a view to reducing the weight and vol une of these
samtary articles and as the result, polyneric absorbent materials have bee
n devel oped. 10 W have *nade investigations on highly absorbent
sheet material forneWADFRusBEGRBENTe SHEEIhASSEMBISOr ANt BROGHASSound t hat :
good results can be_obtai ned ANDISRREFARATDONOTHEBEOReet assenbly forned by
i nt erposi ng a polyneric absorbent between two sheets, at |east 15 one of
which is a water-perneabl e sheet, and bonding at |east parts of the two
~sheets to each other. Based on this finding, we have now conpl eted the
present invention. AccéyaliRResent hinyenbhenoneheteeter o evatreriakserbent
Wat er - absor bent sheet assenbly conprising a polynmeric absorbent materi al
whi ch can absofBest |aesqmbly ¢ 3ed 2tBroeeght for theuinr arane ke rapt -
sheets, at |east one of which is water-perneable, wherein parts of said two
Sheets have been bondd¥ t'QetIRFoOTyeRt cBeFRGL24NG Tt He SRTEdary article

such as a sanitary towel or disposable nappy, there

5 have previously been used pulp, cotton and crepe paper.
Recently; research has been carried out with a view to
reducing the weight and volume of these sanitafy artiqles
and as the result, polymeric absorbent materials have bee n
developed.

10 ' We have made investigatidns on highly absorﬁent
sheet material formed by using these polymeric absorbents
and found that good results can be_obtained by-use;
of a composite sheet assembly formed by intefposing
a polymeric absorbent between two sheets, at least

15 one of which is.a water-permeabie sheet, and bonding
at least parts of the two sheets to each other.  Based
on thiS'finding,'we-have now completed the present

° . _ invention.
According to the invention we therefore provide a
20 water-absorbent sheet assembly comprising a polymeric
aSsorbent'material which can absorb at least 50 times its
weight of liquid held between two sheets, at least one of
which is.water-permeable, wherein'parts of said two sheets

have been bonded together By pressing, and the press-



.~ 2\bonded areas of the two sheets include both strongly press-bonded parts
'Dﬂvd weakl y press-bonded parts. Conventional absorbent crepe paper, is
“Jcgnveni ently used for the two above-nentioned sheets. Accordingly, the

resent invention wll now be described with reference nmainly to .
enbodi ments in which such crepe paper i% used. However, in the present i
invention, if one sheet is a water-perneable sheet, any appropriate ’\‘) .
mat-erial can be used as the-other sheet. For the preparation,of a _ =
wat er - absor bent sheet assenbly of the present: 5 |nvention, a polyneric
absor bent i sbppdedpased soafivddre t fiwo a eﬁbéniRSAEEESPQ%hiﬁﬂﬁp%szhnbly is
processed by an enbossing roller to fix the sheets together at the enbossed
ar eas thereoP.raﬁé-PGPtﬁ%ig IRAT Rt 3rd cHepldrt ergﬁﬁu@mdgrd Raffeve found that
by adopting an i nproved mechanismfor formng this conposite structure, a
hi ghly absorbent sh&@PVEALAANAL BRFABOEATI AELEFc@3®STadity can 10 be
obtai ned with great, ecqQnom ca dvant ages. Spne characteristics of

~ constituent FREEPPAC YUt &35 rgbﬁs ©f bFOcBRPE T MGTH HSFhI ShEEDr bent
sanitary sheet materigl wJll now be described. In.such a gonventi onal
i ghl y ab2or BERETSHEAELTraitdie % ©SSTht LhYSBESPBe Nt e e
fabric such as rayon paper with a base weight of 10 to 40 g/m 15 and/a’
crepe ratio of 10 to 40 % is used as an upper paper, and as a | ower/ paper,
there is used (1) the sanme material as the upper paper, or (2) a.
wat er - proof processed paper treated with a sizing agent to render/t he paper -




water-proof or (3) an i nmperneabl e sheet of pol yethyl ene, pol ypropyl e@é 'Vz)

the like, or (4) a sheet formed by |aninating a sheet (3) with the pa
(1) 20 or (2). This sheet material has good conpatibility wth blood,
urine, water and other liquids (hereinafter collectively called "liqui d")
and” i4 is creped. Accordingly, thi $ sheet material is nore bul ky than

ordi nary water- absorbent paper and has excellent |iquid-retaining

pr&O'p’grt i es, water-absorbing properties and water-absorbi ng speed.” However,
the liquid-retaining property. of “this sheet material is still 5 '
insufficient when it is used as an absorbent material in a sanitary sheet

nmateri al dpsembed widly sefergnce mMai YatonegiPodiments in vidighaush cyers Paper is

absorbent, there are used starch polyners, acrylic acid type pol yners and
cel | ul oseuég@.e Holvewver S infthelpresantilsasritia®, if ome sheei risve watér -@erricgbi@.
These pol yneric absorbents have 10 excel l ent |iquid-retaining properties.

fouever  LRELY, SATMRLARL LIS mlithlal IV o LeRORY 1ADUHOPERed! o - abSOI DI g

gpeed is In order to prepare a conposite naterial without
degrading or losing the excellent properties of the 15 consti tuent
materials, it is indispensable that (1) the crepe ratio of the crepe paper

shoul d not be Frafdinecerepagation er@ waiatahsosbent E'é?%eéﬁswﬁ'é'!p&f yherpresent:
absorbent and the liquid should be as high as possible. W have found that

the, efrboasidididigl gidlyaisticlabaofderithie RitbAsSEISUbSIWRdATPRG tabdorbaret Pagersqrand -
satisfying both 20 the requirenents (1) and (2). \Wen a crepe paper is

enbossed, 1:H¢=.I agéelgﬂw ri@' A%c%és& @yegn embossing roiler to fix the sheets together at

the embossed areas thereof and form a laminated composite structure. We
have found that by adopting an improved mechanism for forming this compb_s_ite
structure, a highly absorbent sheet assembly having an improved capacity can

10 - be obtained with great economical advantages.

Sqme characteristics of cqnétituent matefi-als heretofore used for
conventional highly absorbent sanitary sheet material wi!l 'now_be déscrib'ed.. .
in such a conventional highly absorb'eﬁt s_héet- material, a wat'er-ébsoment
paper or non-woveh fabric such as .rayon paper"with é base weight of 10 to 40 g/ m2
15 and a crepe ratio of 10 tp 40 %, is used as an upper paper, ~and as a lower
. | _ . papef, tﬁer_e is used (1) the samé material as .the uppef paper, or (2) a

water-proof processed papér treated with a sizing agent to render the paper

A+

water-proof, or (3) an imperrheable sheet of po.lyethyigne, polypropylene or
the like, or (4) a sheet formed by laminating a sheet (3) with the paper (1)
20 or (2). This sheet material has good compatibility with blood, urine, water

and other liquids (hereinafter collectively called "liquid") and it is creped.



“having a surficdiiidrretaining PRARSEEY 19f thif sheg

"the above- meTRTSASY Shee
" the subject pf r_cQ-pendi Lication No. 8230788 J1n t
thd atlrn%xé:.? g%?ﬁ%xt €h?re are ‘used starc?x poiymer

he enbossing direction and thus el ongat ed. Accor di ngl y,

in order to

n=
'&gin a high crepe ratio, it is preferred to mnim.ze the enbossi ng

pressure. On the other hand, in order to retain 25 good di nensi onal
stability and shape-retaining properties in a highly absorbing sanitary )
sheet material fornmed by bonding a polyheric absorbent to such crepe paper;;

- sone enbossi ng pressure should be appli ed. 5 1n view of the foregoing, >

it is preferhmerdinglopthis ishget amteriainds monsobull thee ndinatmwater- an

-enbossing net hod in which a good di nension_and shape stabilit

can be

i nparted to 2hserhentemaaer viid bBas xcgllente ligsreataining jesar e

satisfied.. We have found that when an assenbl é conpri sing

two sheets as

nent i oned abtRkerapkEarbhag \RROPEPELiaSs and aptermhsepbing sPaet ebefifdier s

enbossed by a pressing and bondi ng apparat us congri si ng an, enbossi ng roll

awgteraal 1 plde nunber of

concavitijes,, and_flat portiqns, and . a receiving roll hayi a plain
s_urface,5 t he’l‘EB‘gf{"b"ﬁS’Fe%e-’bd‘ﬁdL?)é’stgﬁ af‘h%bﬁ_qxgegﬁé’@t@r?‘%{]gﬂcﬂ other, a
hi ghly absor bi ng_sani ta£yw%heet terial havj %&ggriﬁ?%og ed.patter.n neeting

qorte otV

S

sheet assenbly "accor e présén

acid type polymers and cellulose type pol’ymers which can

tus is

ge Gogpesite

absorb

50' times their weight of- la.quld These polymeric absorbents have

10 excellenf liquid-retaining properties. However, their

co'mpatabi_lity' with liquid is poor and their water-absorbing speed

is low.

Accb'rd:’uigly, in order to prepare a composite material

without degrading or ‘losing the excellent properties of the

15 constituent materials, it is indispensable that (1) the crepe ratio

of the crepe paper should not be reduced and (2) the contact

area between the polymeric absorbent and the liquid should be as

high as possible. We have found that the embossing pattern and

area of the embossing are important factors for satisfying both

20  the requirements (1) and (2).

When a crepe paper is embossed, it is generally stretched

in the embossing direction and thus elongated. Accordingly, in

order to retain a high crepe ratio, it is preferred to minimize

the embossing pressure. On the other hand, in order to

iy etain : ¢

25 good dimensional stability and shape-retaining properties in a

highly absorbing sanitary sheet material formed by bonding a polymeric

. absorbent to such crepe paper, some embossing pressure should be

applied.



i nvention, the press-bonded areas of the two sheets conprise relatively 3“
weakl y press-bonded parts processed by the flat portions of the enbossing
roll and relatively 20 strongly press-bonded parts processed by the

convexities of the enbossing roll, and the portions of the sheets
'coftgsponding to the concavities on the surface of the enbossing roll are
forrmed into non-press-bonded areas. The sheet assenbly according to the
present 25 inventionyi bk R0W R HESEI ek Nk | hit efer gREe ek eld®o
acconpanyi ng draw ngs. - 6 Vari‘ous enbodi nents of the invention will now

be descri bed ByopBYaOhiEraFIfa Ahdy tdh Sd £ eBCRet RO LAGEOARENYI N
drawi ngs, in which: Figure 1 is a plan view showi ng an enbossed 5 pattern

suitabl e for pnashbssBdnkhteRhRSEMn IWHEEH | HNgobd 08i ReRsiBnd avideWhHHWM Ng
.the section taken along the line A-A" in Figure 1; Figure 3 is a view

showi ng the | stebdlisgciaanbef iapardbtiati®l habéribe phede rRGeand
bondi ng apparatus 10 for use in the present invention; Figure 4 is a
“perspectiye vregubfemnbatentidIsiamgl r(@) atwwatisfigdre 3WeFhguwee foursd a
sectional view showi ng a | am nated
that when an assembly comprising two sheets as mentioned

) above and a polymeric absorbent interposed therebetween
is embossed by a pressing'and bonding apparatus comprising
anneﬁbossiﬁg roll having a surface with a large number

10 of convexities, a large number of concavitiés, ahd
flat ﬁortions, and a receiving roll having a plain
surface, thereby to press-bond ﬁarts of the fwo sheets
to each other, a highly absorbing sanitary_sheet materi#l
having an embossed pattern meeting the above-mentioned

15 requirements can be obfaiﬁed. .This apparatus is thé
subject of our co-pending application No. - 8230788
In'the composite sheet aséémbly according to the preseﬁt
in&ention, the preSs-bonded areas of the two sheets

comprise relatively weakly press-bonded parts processed

by the flat portions of the embossing roll and relatively

20 strongly pressébonded-parts processéd by the convexities
° of the embossing roll, and the-portidns of the sheets
N corresponding to the concafities on the surface of
the embossing roll are formed into noh—press-bonﬁed ¢
-areas. . The éheet assembly according to the present

_25 invention will now be described with reference to the

accompanying drawings.



et before the enbossing treatnent; 15 Figure 6 is-a sectiona
g? w showi ng the | am nated sheet of Figure 3 after the enbossing treatnent;
Figure 7 is a plan view diagrammatically illustrating an enbossi ng
ttern of an enbossing roll used in the Exanples. 20 A
wat er - absor bi ng sheet assenbly according to the present invention is a

novel highly absorbent sanitary sheet teri,al which has, an e ssed _,} h
pattern shown in FiguW@§¥P%ﬁu§/,°§ﬁWEHEFs°fnﬁ§Fté&WﬁFWﬁﬂﬂuy{Efaﬂ°w be '\

enbossing roll havin enbossin urface as shq in 25 Fi gures, 3 and
4. The convexi EFEETIPeR baItRE Sy FEFFOLE SROMILTR MAFEronSRd®e, ShRat i s,
-hi gh enbossi ng garts 8 }cornf%ﬁgnd to gartﬁ.l of the enbossed pattern shown
in Figs. 1_anda CompanyANg ({282 on VV.Fgg'Q on the enbossing rol

shoun in Figures 3 ang.hgarrespond Lo paths,s olJifie nal e, shoun 10

Figures 1 and 2, that "i's, non-press-bonded™areas. osSed structure

Fi gur ¢ S : ] areds. ; Lot
" the resdl:| BckEdl SULARIETEIO oPacti SIRE khie, M dalind IRPEAE ol 1 ©
specifically, the partg gl shoyn & n F guleshosial ldie i LOIPOskiR s18he

of the novel highly absorbing sanitary sheet material, and the i1 nfluence of
the embossing phACASHNQ-NY LNESE; pRFES1E 1S

Figure-3 is a view showing the lateral section of
an embossing roll of the pressing and bonding apparatus

10 for use in the present:invention;

Figure 4 is a perspective view of the embossing.
roll shown in Figuré 3;

Figure § is a sectional view showing a laminated
sheet before ﬁhg embossing treatment;

15. | Figure 6 is a sectional.view showing the laminated
sheet of Figure 3 éfter the embossing'treatment;  and
Figure 7 is a planfview diagrammaticélly illustrating an
embossing pattern of an embossing roll used in the
Examples. |

20 | A water-absorbing sheet assembly according to the
pfesent invention is a novel highly absorbent sanitary
sheet ﬁaterial which has an embosséd.pattgrn shown in
Figures l-and 2, which is imparted by means of an
embossing roll having an embossing surface as shown in

25 Figures 3 and 4.

The cﬁnvexities of én.embossing roll 1Q'$hown in
Figs. 3 and 4, that ié, high_embossing-parts 8, éorrespond'

to parts 1 of the embossed pattern shown in Figs. 1 and 2.



10 small and the residual crepe ratio is very high.  Accordingly, any
reduction in the liquid absorbing speed and the water- absorbing property :
iscontrolled by these parts. Furthernore, at the parts 3 shown in Figure -
1, elongation of the sheets, especially crepe paper sheets, is remarkably ’
reduyced, and if 15 these non- press-bondeds ar eas comuni cated with each
okggr as indicated by reference nuneral 16 in Figure 1, the orienting
chafacteristic is not manifested in the crepe paper, and the sheet assenbly
is kept soft and flexible and absorbed water is dispersed uniformy and

pronpt | y. FuryternBih adenéa i t20sP9r bnORheS ¥HHBPIEe t FoiNesREwASIR i N

. Figure 1, that is, -areas 2 in Figure 1, act as zones for controlling

el ongat i oFigharidie Fhaed Sii SorPespantis 3. paafty I3 ref tendi patfedn SRHRARENCE

nuneral 11 represents a receiving roll and reference nuneral 12 represents
a 25 | ami fAaf emi%fm 1 cahi@ 2[beEs¢diand nonegitbs-bodéd aheagbosghig roll
which is the subject of our above-nentioned co-pending application is used,
~ the convexmbosak dtruebarentasr asseveryl putih therestes sfunetisnneg the
total area of these convexities may be nuch 5 smal l er ‘than the area of
the fl &8 paabidizindectbofcompeshtel bdaitai lint ytind résultingthbghlgn nat ed
%Sheét is inproved. The flat portions press both the sheets appropriately
weakly. -abisoxttdngcsani baryosheet mawpusmdmof aMHﬁtspumrileally;etheng by
these flat portions is

parts 1 shown in Flgure 1 stabilize the comp051te state of the

novel highly absorbing sanitary sheet material, and the
influence of the embos51ng proces31ng on these parts 1 is
10 small and the residual crepe ratio is very high, Accordlngly,
any reduction in the 11quid absorbing speed and the water- =
absorbing property is contrdlled_by these.parts. Furthermore,
at the parts 3 shown in Figure 1, elongation of the sheets,.
espe01a11y crepe paper sheets, is remarkably reduced and if
15 these 1 non-press-bonded areas communleated with each other as
.1ndlcated by_reference_numeral 16 in Figure 1, the orientlng
-characteristic is ndt nanifested in the crepe paper and the
sheet assembly is kept soft and flexibie and absorbed water
is dlspersed unlformly and promptly. Intermedlate flat
20 portlons contlguous to the parts 3 in Flgure i, that is, areas 2
.1n Flgure 1 act as zones for controlllng elongatlon of the
5 sheets in the parts 3. _ |
Referring to Figure 3, reference numeral 11 represents
a receiving roll and reference numeral 12 represents a

25 laminated sheet to be embossed and pressed,



especially necessary and i nportant. The concaviti'es do not press

the sheets at all, and in the areas corres- ponding to the

‘\conicavities, the polynmeric absorbent is ke pt free and sufficiently exerts
its water-absorbing function. In the sheet jassenbly of the present _
invention, the area 15 ratio of the press-bonded areas of the two sheets'

to the non-press-bonded areas, %mt%@si Qtf%t #hiShP&f q:rhaebllg%lyié AR anged }\J

range 1:0.5 to 1:4. U'1s pre erred e convexities

0 Surround { hgcORGaVEL ek Sed BN LRFRBUSS 1530 b PRl L8L0a ] Nl o

the con- 20 vexities are arranged at certalrn Iﬁt ervals, two convéxities

are arranged b@Bﬁ@S&1@%ﬂ§/ﬁé¥¥6¥mC§¥f8h§Sp?Qbéﬁﬁ%tdf)ﬂﬁ%ﬂ‘éﬁémghégtgkther

the longitudinal or lateral direction and one convexity is arranged between

every two concgyjt sgac@dmfeerﬁoﬁﬂ 282 ObhegniBel B nUdx it it &li 251 bONm{18n25
especi all'y preferred. The di stance between every two adj acent convexities

i's prefera?ly Snalllet thaDUHe 1rdi off thBi $1dkSHAMEA Ins | WhSNBbELnEhE
-softness of the resulting conmposite is insufficient, and when t he
di stance is toefl gresibfiildtig of the pPesuNELhg absambed tshdde sdeets is
insufficient. = Figure 2 is a view showi ng the section taken along the |line
A At in FigureimprAseids seethd rehati goreidnst beeksanboate tHeesheot®ri si ng
the 5 polyneric absorbent interposed between the upper and | ower sheets 4
and 5 i s pressagpangriadddy byedkkyf| at IfotheonrecR2iving roll is composed

6f a soft material, pressing by these flat portions is

10 especially neéessary and imﬁortant. 'The coqdaﬁities,do

| not press both the sheets at all, and in the areas corres-

pondlng to the concavities, the polymeric absorbent is ke pt
free and sufficiently exerts its water-absorbing function.
In the sheet_assembly'of the presént invention, the éfea

15 ratio of the press-bonded areas of the two sheets to the
non—presszonded areas 6f the two sheets is preferaﬁly_
within the rahge i?O.S to 1}4. It is preferred thét the
convexltles 1 are arranged to surround the concaV1t1es 3
as shown in Figure 1, and a pattern in which the con-

20 vexities are afranged at certain intervals,'two convexities
aré arrangéd between every two concavities adjacent to
each other in either the longitudinal or lateral direction
and one convexity.is arranged between every two conéavities.
‘adjacent to each other in the oblique direction.is

25 'especially prefe;red. The distance between.every two
adjacent convexities is preferably about 1 to abdﬁt 10 mm.
If this distance is too small, the softness of the resulting

composite is insufficient,




on the surface of thé enbossing roll, especially strongly by the .
convexities 1. A nodification of the pattern inparted to the sheet 10
assenbl y- by the enbossing treatnment using the pressing and bondi ng
apparatus conprising the enbossing roll of the present invention as shown

in Figures 3 and 4 is illustrated in Figures 5 and 6. A | anminate sheet
cqQnprises two upper and |ower sheets 13;and 15 and a pol yneric absorbent 14
i N~ posed 15 therebetween. Bef ore the enbossing treatnent, as shown in

Figure_S} the lam nate sheet is placed between an enbossing roll and a
Srsghp U st RE T S ST N
RN N I i
(oopect ] Vehy RO thA° LRI Bl SPERIE Lo SEPRYY AR A0S O
O TE05| Ok 44" BT VA Yty 3 S e e g (e
e apuA LS BB oHE e Nl PGB Sl T
R
on the surface of the embossing roll, especially strongly by
the convexities 1, | .W
A modification of the pattern imparted to the sheet
10 assembiy by the embossing treatment using the pressing and
| ~bonding apparatus comprising the embossing roll of the present
inventioﬁ as shown in Figures 3 Qnd 4 is illustrated in
FigureSIS'and 6. A 1aminate'shéet.comprises tﬁb'ﬁpper and
-llower sheets 13 and 15 and a polymeric abéorbent 14 interposed
15 the;ebétweeh. Before the embossing treatment; as shown in
Figure 5, the iéminate sheet is placed between aﬁ embossing
roll and a receiving roll 11 as shown in Figure.s, When the
.lamihate éheet is subjected to the embossing treatment, the
laminate sheet is.embossed and pressed as shown in Figure 6.
~... 20 In Figure 6, thé.aréas C and D correépdnd to the parts'processéd
by.Ibw embossing parts 7 and high embossing parts 8,
respéctively, and the areas D are especially deeﬁly'embossed
by the high embossing parts 8 SO as“to.perform'stabilization
of the-shape and dimension in the highly absorbing sanitary
25 sheet material of the present invention'very éffectiﬁely. In
order to prevent'reductidn of the crepe ratio of the water-

absorbing paper owing to excessive elongation by such deep



_ formati on of the water-absorbing paper in the areas A 5 corresponding to
DA concavities 9 on the surface of the enbossing roll is reduced,
ccordingly, .in the highly absorbing sanitary sheet material having the
ossed structure as shown in Figure 6, the areas D are nost strongly
pressed and bonded and the areas C are ig ghtt'y pressed and 10 bonded, an
in these areas, the |iquid-absorbing property is reduced by the enbossmg>
~treatnent. ~On the other hand, the areas Ain Figure 6 are hardly o/
i nfl uenced by the enbossing treatnment, and therefore, in these areas A .the
crepe reeuhpﬁmingﬁith¢SIMWghmhnasing Pagdisd - At bf egmed opar theof the
upper 15 paper is hardly reduced.’ Moreover, in these areas A a slight
cl ear ancsurfacet sifrcthedcempeasing wpddr apveipetrhelyeﬁialyhembgsynér ageas
~absorbent 14, and water perneating through the upper paper 13 is stored in
this cl efr a¥ee tormede tiBE virtuet ot the (puerenre rtheaprepseft, ithe
prol onged and the 20 |iqui d-absorbing property can be fully exerted. In
the fol | dRifeamaidnan «f gheeﬂﬂﬁg§rﬁgsﬂﬁ 13Etdﬁﬂb§%di%ft%?aFHPG§SAstee
~ S-25C) having convexities 8 and concavities 9 arranged gn the surface

t her éof S8TIRERPINALNE gtR etl;ev\ﬁgngggatlesT@e of cthefsuriacgopti &4 7 was

deternm ned_ so that a deS| nbos in earatio | d, be btalned
She i anenbesing ol bois | FeaRgen- THineT ¥ 112 BBE GHIEBAT: he
convexi ti

and 4). SJ%%%QE&&%H& a%%tﬁgggtewgifﬁ%ﬁ})hav1ng tﬂg1gmﬂossegxanples 3

structure as shown. in Figure 6, the areas D are most strongly
. pressed and bonded and.the areas C are lightly pressed and
10 bonded, and in these ereas, the liquid-ebsorbing property is
reduced by the embossing treatment, On the other hand, the
.areas A ip Figﬁre 6 are hardly iﬁfluenced by'the eﬁbossing
treatment, and therefore, in'these areas A, tﬁe crepe retention
retio-is high andithe'liquid—absorbing property ef the upper
is paper is hardly reduced. Moreover, 1n these areas A, a
sllght clearance is retalned between the upper paper 13 and
the polymeric absorbent 14, and water permeating through the
upper paper 13 is stored in this clearance and the time of
contact with the-polyﬁeric-absorbent is prolonged and the
20 liquid-absorbing property can be fullypexertede
: In the:followihg Examples, en embossing roll (composed
. of steinless steel S—25C).having_eonvexities 8 and concavities
9 arranged on the surface thereof as shown in Figure"7 was .
used. The aree of flat portions 7 was determined so that a
25 desired embossing area ratio would be obtained. The diameter
of the embossing roll was 100 mm, and the neight of the

convexities was 0.4 mm (in Examples 1 and 2) or 0.8 mm (in



adj acent convexities was 3/4 nm and the diameter of the concavities was (%g)
2.6 mmand the depth of the concavities was 1.6 mm A roll conposed of d
Tefl on*(Regi stered Trade 5 Mark - hardness of 800) and a di aneter of 100 mMm
was used as the receiving roll. Exanple 1 Between absorbing papers, each
havinng a base weight of 25 g/ nR2, a powder ot sel f-crosslinked sodi um
pqL%hcrylate 10 (having a particle size smaller than 450 u) was interposed

at base wei ght of 20 g/nR. The assenbly was enbossed at an enbossing
tenperature of- 160[ err] under. an' enbossi ng pressure of 5. Kg/cm while the
enbossi ng Bxemplesi G @mwdeds)bondedle edishancer destwoenedvaryaswonas

adjusted to 4.1, to fix the 15 polyneric absorbent and obtain a highly
absor bi ng aligetemit evmvexifiaplea® Btwems andaisve bibgmehper ofndbe

wat er - proof paper, 20 each having a base wei ght of 25 g/[err] a powder

of crossliakndavatiesy wash\3.can rrdethradePdhn phrthel copcawididgisl er t han
450[ err]) was interposed at a base wei ght of 30 g/n2. The assenbly was
®nbossed awasnlefbagsi ng A amick acomposedi 0d] flef]l amdéRegii seriresisiTrgade

pressure of 8 Kg/cm while the grbossing 25 area ratio. was adjusted to 8.0,

t hereby §Mark thbapdngssriodf &9s0r rrd andianeten afhil@ yumbes bised sheet
TYateri al . 12 . - _ T - - T

o as the receiving roll.

Example 1

_ Between abSorbing'papers, each having a base weight
of 25 g/ﬁz, a powder of self-crosslinked sodium polyacrylate'
10 (having a partiéle-size smallgr-than 450 n) was interposed
at a base weight of 20 g/ﬁz. The assembly was embossed at
an ehbossing_temperature of-iGOOC-under an embossing pressure
of'S.Kg/cm, while the embossing area ratio (preSS-bonged
.'areaS/hon—press;bohded areas) was adjusted tb34.1; to fix the
15 polymeric ébsdrbent and obtain a highly abspfbing sheet

material.

Example 2

Between an absbrbing paper and a water-proof paper,

td

20 each having a base weight of 25 g/ﬁz, a powder of crosslinked

carboxymethyl cellﬁloSé (having a particle size smaller than

[ &Y

450 _n) waé interposed at a base weight of 30 g/hz; ‘The

assembly was embossed at an embossing témperaturé of 160°C

under an eﬁbossing pressure.ofls Kg/em, while the embossing
. 25 area rétio was adjusted to 8.0, thereby to fix the polymeric

absorbent and obtain a highly absorbing sheet material.



Exagpl e 3 Between a rayon paper (20% of rayon incorporaied)’and a pol yt hene
"t, each having a base weight of 30 /nR2, a powder of a
Nz

afch-polyacrylic acid graft copolyner (having a 5 particle size smaller
450 [err]) was interposed at a base weight of 20 g/n2 . The assenbly
was ‘enbossed at an enbossing tenperaturﬁ of 140[err] under an enbossing .+
pressure of 10 Kg/cm while the enbossi 6 rati o was adjusted to 10.5, W,
thereby to fix the polyneric absorbent and obtain a highly absorbing 10 -
- sheet material. Exanple 4 Between an absorbi ng paper and a
polyethw§2§§#fgﬁ9ated paper, each -having a base weight of 30 g/nferr], a
- powder o - osslinked sodi um pol yacrylate (having a particle size .
smal | er 15 t harpébwedrr a] rayomas papex i@Et ¢f rapencinebghporafted) apidierr]
The assenbly was enbossed at an enbossing tenperature of 120[errd under an
enbossi g PeBpthenef shekt/, cwackhilaving @ribasei wgighbaofaBGlo g adj ust ed
'to 5.5, thereby to fix the polyneric absorbent and obtain a highly
“absor bi ngposnhet efit @r sharehspolyaciscie deiheghafhl gopodymemd having a
‘obtained in Exanples 1 through-4 was excel|ent in the softness and

f1-exi by | iparticl dagizegendldiegorttiany 4H®pe} tyas interppaeNSaty a base weight

wat er - absor bent shget assenbly conprising a .
of 20 g/m". The assembly was embossed at an embossing

temperature of 140°C under an embossing pressure of 10 Kg/cm,
while the embossing ratio was adjusted to 10.5, thereby to
fix the polymeric absorbent and obtain a highly absorbing

10 gsheet material.

- Example 4

Between an absorbing paper and'a pol&ethylene-laminated.
paper, each_having a base weight of 30 g/@z, a pqwder of self-
crosslinked sodium polyacrylate (having_a-particle size smaller

15 than 450 n), was interposed at a base weight of 30 g/hz. The
assembly was embossed at an=eﬁbossing temperature of 120°C
under an-embossing pressure of 8 Kg/cm, while the émbossing area
ratio waé adjusted to 5.5, thereby to fix the polymeric
absorbent and obtain a highly absorbing sheet material,

20 Each of the highly absorbing sheets obtained in
Exﬁmples_i through.ﬁ was excellent in the softness and

flexibility and had a good absorbing property.

=
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pol yneri ¢ absorbent naferial which can absorb at | east 50 TImES Tts wei ght

toget her by pressing, and the press-bOnded areas “of “t he t"w ssheets incl ude
bothzstrongly press-bonded parts and weakby press-bonded parts.. 10 2.

A{ wat er - absorbent sheet assenbly according to Caim1, wherein the sheets
havé. i nt er - corfhAEdSt i ng non- press-bonded areas. 3. A wat er - absor bent
sheet assenbly according to 15 *Caim1l or 2, wherein both sheets are

wat er - per neabl e. 4. A wat er - absor bent sheet assenbly according to Claim
1 or aim2, wherein one sheef is, water-perneable and the other sheet is
wat er - i nper meadbl e. 20* svater-abiarhent, shesdn @ SIrmhly CMRT ¥S2RE0AdI ng t o

any of Clains 1 to 4,. whe ess- bonded areas of the

. ' th ti o of, the
two sheets toR "h%%’-"br%ég%’gBSng(rﬁ'%ﬁlreg'd‘%loqule’r&t‘%ﬁ)“ SHREPED; att LeaSt

0.05to 1 : 4. 5. .. A wat er - absor.hent. e ssenbl ccording to
T2 any of 0 a3 SR st R EPIBRL AT dPe (et Retered Evg shedts,

-

Loy

i

- e13)

self'crOSS|in@%jfgg¥@¢£XLi8fa%h9cﬁak%'water-permeable;-wherein parts

5 of said two sheets have been bonded together by pressing,
and the press-bOnded areas of the two sheets include
both strongly press-bonded parts and weakly'press—bonded

parts.

10 2. " A water-absorbent sheet assembly according to
Claim 1, wherein the sheets have inter-communicating

non-press-bonded areas. .

3. ‘A water-absorbent sheet assembly according to

15 Claim 1 or 2, wherein both sheets are water-permeablé.

4. A water-absorbent sheet assembly according to
Claim 1 or Claim 2, wherein one sheet is water-permeable

and the other sheet is water-impermeable.

20
5f A water-absorbent sheet assembly according to.
any of Claims 1 to 4, wherein the ratio of the press- .
bonded.areaé of thé two sheets to the non-press- bonded .
areas of the two sheets is from 1 : 0.05 to 1 : 4.

25

6. A water-absorbent sheet assembly according to



A process for manuf acturing a wat er zabsorbing * 5 sheet assembly as .,
. Ialned in Claim1;, which conprises asseﬁ§5H§Ithe twe sheets and t he i
_ p'Bynerlc absorbent material and enbossing the resultlng assenbl y Wi t h

gp ratus which conprises an enbossi ng roll and a receiving roll, wherein

t surface of the enmbossing 10 roll glha plurality of convexities, a ;'.:T_-
plurality of concavities, and flat porti and the surface of the E
receiving roll is plain. 8. A wat er - absor bent sheet assenbly according o/
to 15 Cdaim1l and substantially as herein described with reference to
Figures 1, 2, émyansf 6Cbéimhelatoofpampiergidr aiergsobywerhe BEkaopbent 9
A process for manuf act uri ng a wat er - absor bi ng sheet assenbly accordlng to
Claim1l and substamnsebftgrasshéngied dedyaidrodiig tdcidf eadhce to the”
Exanpl es. The text of the specification has been reproduced by photocopyi ng
the applioants original typescript. It may contain a few amendnents whi ch

are difficult to read. The ori ginal typescript containing these
amendnent s may’ be i nsherreeess fAE prentasdwring e paker-ePepEbing -

5

sheet assembly as claimed in Claim 1, which comprises

.é‘i'..-‘.n r-’iuqs o

assembiipg the two sheets and the polymeric absorbent:
material and emboésing the resulting assembly with
' ;ppératus which comprises an embossing_roll and_é
recéiving roll, wherein the surface of the emboésing
10 roll has a plufality of convexities, a plufalityuof
concavities, and flat portions, and the surfa§e.

of the receiving roll is plain.

8. A water-absorbent sheet'assembly éccordihg to
15 Claim 1 and substantially as hereln descrlbed w1th
reference to Figures 1, 2, §5 and 6 of the accompanying

drawings and the Examples.

9. A process for manufacturing a water-absorbing
sheet assembly according to Claim 1 and substantially

as herein described with reference to the Examples. 3

The text of the specification has been reproduced by photocopying the applicants original .
typescript. It may contain a few amendments which are difficult to read. - The ofiginal .
typescript containing these amendments may be-inspected on the premises of the Patent Office .
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