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I nvention. 35 I f necessary, the |liquid absorbent conposite is dried
af t er m Biidl @eschition bthdD@wings: drying is not particularly limted, and the
conposite can be dried by a suitable nethod, e.g., under atnospheric or
reduced pr &G ur & atcrosssaetidnal ey attw:msosmbnwmh\theattueragsmnt erticléd ofvthelgreisent t O
st and or ingdnliors Fifg 2 isTh @ensgective vispdf @mtovetfle tnhdel bii wpmiad's aeisto ristii. 3 isrpeshentagic
after dry'bvn f anapperatiisdorain ip dgeguinationgt ihgimte efiabjosrtion. nore preferably 30 w. %
or |ess, ‘F'%B?@Pﬁb!,“pff@ﬁmm'y 20 wt. % or |less fromthe standpoint of 40
handl eabi I‘F‘?’&V’%’ﬂ‘idabaﬁsorbency of the product. The liquid absorbent conposite
of thé® pre%é'ﬁ‘f'd' '?)H Rreyoping matofalnas a bul k specific gravity of O. 03
to 0.7 g/ cy® ate .05 to 0.6 g/cc. A water absorbent polyner (A),
wat er - i nso} Gor {gaterl al (B) and a water-insoluble hydro-" phili c
fi brous grf luler 60@:‘3 foll ow ng conditions when they constitut e
the lig ent 03| e of the invention. That I's, the
vvagbér-l ns plrophl I | c f| brots material and the water-insol ubl e
I norgani c gra,;ﬁ,ﬁg@g,;efmm a conposite in cooperation with the water absor bent
pol ymer i ng lrRadimbdnbiwgmet @ivas. <Wat er-insol ubl e hydrophilic fibrous ;
mat eri al > fWQ.dfoppindt@tbe ] The fiber is partly or entirely enbedded in the
pol ynes. [®radstsamhie fiber is deposited on the surface of.the-polyner. [err]
The fi ber st2atop ogertingioh@bureitet h one anot her and party enbedded in the polyner
or deposi t td.sumple meunsur f ace of the polyner. [err] The polyner and the fiber
are bondedi4-grbaieh ot her through the rredi um of the inorganic material. 55
<Wat er - i nst}-@lassefittPinor gani ¢ material > [err] The inorganic nmaterial is Part |y
or entsrel gf‘hg APRYe dnegtigned [uq%i ?qqépomp&sute according to the present invention in itself is no

uncti

satisfactory absorber, and an.intended on can be exhibited only when it is used in combination with &
cotton-like or sheet material.

Specifically, only when the liquid absorbent composite is incorporated into a capillary structure
comprised of a fiber assembly, it can have a combination of a liquid holding space. liquid diffusing

55 properties and shape retentivity which the fiber assembly possesses.

The material which is used in combination with the liquid absorbent composite is preferably those
having a capability of.absorbing, diffusing and holding a liquid. Specific examples of the material include
hydrophilic cellulosic fibers such as pulp, rayon and cotion, and further a polyester subjected t0 a

Br ff i : i
T . ) i
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laminating a rayon staple fiber 8 on the side of the pulvenzgd pulp, and covering the whole with a nonwoven
fabric 1. This structure is mainly suited for use in sanitary napkins.
The absorbent article of the present invention comprises a liquid absorbent composite composed of a
45 water absorbent polymer (A) a water-insoluble inorganic material (B), and a water-insoluble hydrophilic
fibrous material (C), and exhibits excellent absorbency and retentivity with respect to high-viscosity liquids
including blood, pus, and a loose passage which were absorbed and.retained with difficulty in the prior art,
which enables a remarkable reduction in tackiness on the surface of the article and leakage from the side
which are mainly caused by the failure of absorption and retention of these liquids. '
50
(Exampiles of the Invention)

The invention will be further illustrated below with reference to examples thereof. It is not restricted to

them. 1t is also directed to an absorbent articles having excellent absorbency with respect to high-viscosity

55 liquids. Since, however, these -absorbent articles can be basically freated under the same concepts, an

example with respect to a sanitary napkin will now be described in more detail as a typical example of the.
absorbent articles. .

The capacity of saturation absorption, rate of absorption and absorbing power of a liquid absorbent

6 iififi. o e



14 ...dir hole 15 ...glass filter so The .abové nentioned l'i quid
absorbent conposrte accordrng to the present invention initself is not a
satlsfactory absorber, and an i ntgngler éo1rt i on can be exhibited only vvhen
it is used in conbi nation with a cotton-like or sheet material .

Specifically, only when the |iquid absorbent conposite is incorporated |nto
a capi | | gampositerand ttheramours fefugned ligd and fmaljepm slyrasigybgorptiop whigharp gipasuges of the -
conbi nat Pff?ﬁ‘%th&’GF?’ﬁ‘lﬁ‘Y‘ﬂ‘"Wd’l’em Frdpraoipertley, the following methedsysi ng 55 properties and
shape ret e Y\ftﬁ? HRICe e sedrgsipypical xample\pf Peduwdsedly s aphblendiagi2 Ypieth i s
used in TERBP B' YWRPHY "™ME> | i qui d absorbent conposite is preferably those

havi ng5 augg %lé( ok ra% 11“Dsg))'ﬁgrbr ng, diffusing and holding a liquid. Speci fur c

exanpl es &% "ude hydrophnllc cellulosic fibers such as
pul p, rayo t I C ﬁ
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i Nt 0 t hesysimi ffbe #am the lidulicdbsAGHEEMDYsita ., with rdspet GIAR al filteEhapdiPd deldinieythdé 10| d
t he | i quwelgtit.lThe weadbacity &ttsaiagonCabporption ol tha diuicd absorbent compositeOvds aletemtiied Sromi the s e
fi bers sdataibusabtainbd b the folidwingtegaation:er a |iquid to the |iquid absorbent
conpogéte through absorption and diffusion of the liquid and to hold the -
liquid until the conposite conpletely absorb the liquid. Rgurthegr, besides,
t he above- nent |@5p§c{3ygrg§hggtﬁrsgi{,ﬁ| 8BE6rptRens (gFynt I&et.&c_t.r_ﬂers havi rig
a high wet to dry tenacity ratio, such as pol yethyl ene, pol yyropyl ene and
pol yester fibers, and polyethyl ene-poly- 10 propylene conposite fibers,
can bé& al o used and the use of these fibers serves to i ncrease the :
st huet ur 81 e ewe oft“,{% Bgrrt QA’:{; ab: | mclg@g i on, whi ch
contri but n r S :
apparent t at %‘ gﬂb(gee ?r‘en“tgl one?f snofthet eare useé‘am& .
combi pat i O, acq,gy dgg(g aﬂgqﬂgpaﬁgpgﬂép%‘j@;bggmﬁg of the absor ber can be i
further inproved Vari ous enbodi nents of the absorbent article i
accor di ng- 1t)gatsheab9¢rr§@e@, invention will now be described with reference t.o
a cross-sectional view as shown in FIG 1. However, it is needless to say
t hat the prres exnd ofi absoaption @ds deterinbd withvard fparkios hhgoen anf6.3. Aetog spening @ ofla (a)
s a shebdretabyes stopredaand arsdinplg moonttil@ngaredeimle 14weee tocatad. on Theesagladevel. ABgof ber
i s pr epathedauid/atgorhent benepositei 4 wasaiaspd ors & glassriitérdNer 1y 15 Mying jardipmgter of 10 mm and
wat er - abereyided i the sampisseuat. Theamonntoh the defigfinaled |sayinechood almorbadfeng pesiad pfp9mie 3
super i np#er g camropiiediad Benadlacestondug iter was OXRIASHRAAE therralp ph ASPtiof [fer eon, and
sprayi ng 2 smal | anmount of water in the formof a m st or applying a steam
on thé® pgr?éﬁa'BPfﬁ?B?W&?(}@r fabr| c. and dryi ng the resul ti ng Iam' nate to borid

i ousht aﬁ e éhéﬁ eoarraego% %%ﬁ” ? mir ot o thef

obt ai ni n

abs or g }Sﬁq‘é g an&)i era err-']1 25
00 g/[err] m)re preferably 30 [err] to 50 [err] FIG 1 (b) shows

anot her @Wﬂbﬁi@lﬂ&wd}f a sheet .absorber according to the present |nvent|on.

The sheet absorber is prepared by a nethad which conprises mixing a

pul veri zed opudcpt Gstibiratol BhuirEnIqpa \WE Stiysiblogidal $elide was Qittippbdadn DS gai & liquidabsarbane 4

nol di Rg tdmposite with tai dngppen. IThet state of: alisarption tas elsyallp absdvbd: Widngyaludies. scharditg tvethaveen

upper antlidwingdour glagsst s of paper or nonwoven fabrics 3 and seal i ng the ends

of the pap@ ortheiwidoe imaiafehiabsaredby adhesi on, thereby obtaining a sheet

absor ber I‘Favr ngfheliayis| vas alpsofpdafien? 1o 3 spe.
the liquid was absorbed with gradual adaptation.

50 X the presence of the liquid remaining unabsorbed was observed after 1 hr.
{4) Amount of returned liquid:
10 g of pseudo-blood was injected into a test sample. A pressure of 50 g/cm? was applied thereto. The
55 returmed liquid was absorbed by filter paper. The weight of the returned liquid determined was regarded as
the amount of returned liquid.

(5) Maximum dynamic' absorption:



FIG 1 {c) is a cross-sectional view of an exanple of the absorbent article
of the present invention. The absorbent article is prepared by a nethod

whi ch conprises uniformy appl yep® #rsleogi@1d absor bent conposite 4 on a

pul verized pulp layer 5 lam nated on a nount 6, lamnating a pulverized
pulp 5 on the conposite, superinposing a nount 6 thereon, and covering the
whol e t hr &mpvableopedel Pfg"Qﬁfa“FH@'sl Dk shown icFIGi 2 (7) yassgrovided eith dest samplel? & and.
cover i rifjowyin £ Wezrgi o Wi apairef shorte AlRyDede! wasidhensubjected tawalking mgverpenbala or a
nonwov SReIIAFFPROSING ) S anvimin, whjle, geeudp-tlood s dnigcte “I"'P iacfroppieg tybe @?J'ﬂ‘i}'o& te
4 and t“ﬁ@"‘ﬁ’ﬂﬁ‘%‘rﬂ“’f&'ﬁ °pte fiaut wgs abpprped o "EPc'P*t‘EP@ ’T B hRTiR WPSSESPed for use
in p& P&L, ||a[i)ers FIG 1 (d) IS a cross-sectional view of a further exanple
of the aDPSOrbent article of the present; iinvention. The absorbent article s’
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articl esam@é2be basically treated under the same concept s, an exanple with
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typi ®al eX&phe fof-necked raing dash@ndippad Witic & stirer, Bhveflug eqnelarisérya drbppirgtfurnelt andra .
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was Hsdi%y W °' Y, woightl 5P g ' ylf d 3‘°as a-
t ypi calm°€ dés(’,‘ﬂ tt 'ﬂ"\ The °"°§'° SPPy Fati on
absor pt £l %‘?‘9 or te%'t'he m?\"zgh su i ci ent
armunt 0 L E Q f ﬂk gg‘?.-ﬁ QEED? hgtné?n W 159&%
st ‘a-t/e % gb " erea iy m vvas flpa?ered by s{?ct | on (a 'ter paper

No. 2; a mean&,t &;nedafs sdidfon resmpareé 9& h@%gm@acbesﬁwag@a&m Qira c.dyhan»qa ghde The
sane pﬁﬁﬁ@dbﬁ’n@é‘ol &x-51hal proRist 6iaRQeke a8 Y.L LYY e 1 P oRkvAsH Wistdaddeapaet. Ty a
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a fi kst ahiuspbipiesd wasairietdt @0 16 M@adub @ abeinghiater dserbert palgmdryA-gf. . sat ur ati on

absor pt i oFhecdams lpecéducps iagl incibamplb @ rvterecropraied iusing 200g ofte atermbsnewbnt polymet (AeR).dat a

t hus o[ﬂ)@_grpédm-[gychgnwed vatbl, Q0 mgbngmtﬁ awint0 gl &f cellulose powder, thereby obtaining a liquid
absorbent composite comprising a water absorbent polymer (A-2) and bentonite and cellulose powder each

immobilized thereon and having a bulk specific gravity of 0.27 g/cc.
50
Example 3

The same procedures as in Example 1 were repseated, except that, in order to change the composition

of the liquid absorbent composite, 10 g of alumina was used instead of bentonite and the amount of the ion-

55 exchanged water was 60 g, thereby obtaining a liquid absorbent composite comprising a water absorbent

polymer (A-1) and alumina and cellulose powder each immobilized thereon and having a bulk specific
gravity of 0.21 g/cc. :



[err] 20 wherein W the weight (g) of the water absorbent polynmer (A) in
"the liquid absorbent conposite; [err] the total wei ght (g) of the liquid
absorbent conposite and the fil tE?o%%hg ter the liquid absorption, and
25+ Wo: the weight (g) of the til paper after liquid absorption. =
(2-1) Rate of absorption (a): The rate of absorption was determ ned withian
appar at Usafgse #hown in FIG 3. A top opening 12 of a 30 burette was stopped
and a sanple nount 13 and an air hole 14 were | ocated on the sanme |evel.
0.3 g of the daingpidedaies a5 MeBEMEI® THERI repeatdd, wacppha de drdarto ahapheaths cérgdositian ( No.
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those described with respect to the rate’'of absorption (a) in the above ¢
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according to the foll owrngfour grades: [err] the liquid was inmediately
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the liquid was absorbed with gradual adaptation. so [err] t he
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n‘overrent at'I'he saffo pro gu%sra§§rp d& B:;ﬁa&% MBo Y\@lbtl 2. PP IRar3b BRLoMBsition -

| nj ectg AR U LolRaiT bNCBOwoR cBHTBONY, ity e

l'iqui WEE %’*\g t% " ddﬂ 6ste K%&rnaﬁﬁmeﬁstgrb Iygkd@\ -Wahd (b&u&fﬂd and
Exanpl e dondlo

cﬂwﬁmm&é@ﬂersdau h g8 bulle Spétif itwbftoosay/cBL i rrer, a
refl ux condenser a dr oppi ng funnel, and a nitrogen inlet tube was charged

W th 230cm,pae&.vd:ss@.lnﬂhexane and 1.0 g.of ethylcellulose (N-100: a product of
10 Hersgul es Inc.). The tenperature of the resulting mxture was el evatedito
[err]. Separvaieehtysprba@ polyrodr (A:d)asipreparadindExaante heastused dsCompirptive Exampleclal f | ask
with an aqueous sol ution prepared by dissolving 13.4 g of caustic soda in

39 g of WGerhmrgtiva remplby obt ai ni ng an aquegous nonomer sol ution having a

nononer concentration of
'\J 40 The same procedures as in Example 1 were repeated, except that no cellulose powder was used,

thereby obtaining a liquid absorbent composite comprising a water absorbent polymer {A-1) and bentonite
immobilized thereon and having a bulk specific gravity of 0.81 g/cc.

Comparative Example 3

The same procedures as in Example. 1 were repeated, except that no bentonite was used, thereby
obtaining a liquid absorbent composite comprising a water absorbent polymer (A-1) and cellulose powder
immobilized thereon and having a bulk specific gravity of 0.31 g/cc.

The capacity of saturation absorption, rate of absorption, and absorbing power were evaluated with

50 respect to each of the liquid absorbent composites obtained in Examples 1 to 7 and Comparative Examples

1t03.

The results are shown in Tables 1 and 2.
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Lo

45% by- wei ght (water content: 55% by weight). 50 ng of potassium persulfate
“and 65.5 ng of pol yoxyethyl ene glycol diacrylate having 12 oxyethyl ene
units:on the average were then ggpdglegh égd ghe 15 nononer sol ution and P
honmogeneousl y di ssol ved therein. The nonomer sol ution was, dropped in the;
above- nmentioned four-necked flask in a nitrogen at rmsphere for 1.5 hr,

t hereby causing pol ymerization. Thgmentients of the flask were kept at 70
to [err] for 0.5 hr to conplete the polynerization. The polymnerization
product was separated by fiItration and then dried at 80 Cin vacuo to
obtain a wa[er apso[ bent pol yner 20 g of the water Jabsorbent .
pol yarer (A-IL), 100 of ion- exchange % g of bentonite, land 10 g .of

cel l ul ose ppwder (G-1 qduct Y, Inc a fiber lengyh of 500:
um) were kngaded fof @H‘p n ng; ?e debsazksing Th% resul ting
product wasjdried ajf - vacu [ oe) ag qU| e r bent conposite.
The observafion of @%{in@% % 1 rfed BY é wawdne e dron
m\or?)scope eveal ed! { entonite and cellul ose powder \ere
imobi | i zed| g the purfacy gf the \at er glgor bent |pol yn@ (A-1) | The

<

conposite hdd a2 bul k spheciflc gr;nu ty of 024 glc EX o34 A
500-m four{necked found Z4 ask equi pped ;w:{ h a sti rrer, refl u§y condenser,
a drtgpp| ng Lonel *Tals LTS frnﬁnn LYY H 20 m of
cycl ohexane}artd B Of{g of :ﬂ'tml ceI I Lfll ose 14\1 100; a|produ@® of Hercul es

|nC.). The 1-@-3“31’3{ e f—t-he—test v T-xXt-orre /5% C.
Separately, 30' g 4of |acryll& acid Wéts neld+%l i zed |ln a c@®ical fllask with an-
aqueous sol = rpared—y—drssSofvITTg I3 g o (caust .t soda 1jn 39 g of
wat e2, t her ni ng7e?n aqueouq mondet  sol utijon ha ng a noner
COQ/entl‘atl W Wergnt vvater- ntent . |oo% by wel ght)}. 50 ng of
pot assi um p rsul 8t ¢ was Yhen adde to t nononen _sol uMNon _and | -
honogeneousfy  drssofved therein. THe no r sol utli o oppdd in the.
above- nentiloned foulir-necked flasklin a nitrogen dt phere&for 11.5 hr.

t her®by cau |0u3ugnol Yrrerl zggion. . THe con_{f'eilts of tthe flagk were [kept at 70
to [err] fo'mc.SJhr to conplete thd pol Vierizati od Thereafter Ut he

resul ting p¢l wrerg zgti on oduct wgs subj egted tojazeotrgpic deRydration.
(while refl gxing o cvelo exanp\ tlherehy adiustidg the-wat-ex ngt ent of
the pol yner jdispes s«fd in ggcl ohexa:je to §5% by weilght . en, an faqueous

sol uti on prdpaced by dissolving.0..03—g-of—tattaegty ci dyl et her
(a trade nane: Denacol EX-512; a product of Nagase & Co., Ltd.) in 1 m of
wat er was added at [err]. The resulting m xture was kept at that
tenperature for 2 hr, followed by renoval of cycl ohexane. The pol yner 45

t husssobt ai ned was dried at 80 Cin vacuo to obtain a water absorbent
polymer (A-2). The same procedures as in Exanple 1 were repeated using 20.g
of a water absorbent polyner (A-2), 200 g of ion-exchanged water, 10 g of
bentonite, and 10 g of cellul ose powder, thereby obtaining a I|qU|d

absor bent conposite conprising a water absorbent polyner (A-2) and :
bet¥hi te and cel | ul ose powder each i mobi | i zed thereon and havi ng a bul k
specific gravity of 0.27 g/cc. 50 Exanple 3 The sane procedures as in e
Exanple 1 were repeated, except that, in.order to change the conposition ‘of
the liquid absorbent conposite, 10 g of alum na was used instead of
bentgnite and the amount of the ion- 55 exchanged water-was 60 g, t her eby
obtaining a |iquid absorbent conposite conprising a water absorbent polyner
(A-1) and alum na and cel |l ul ose powder each i mmbilized thereon and having
a bul k specific gravity of 0.21 g/cc. EP0278601 Bl

50
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_Exanpl e 4 The sane procedures as in Exanple.1l were repeated, except that,
in order to.change the conposition of the |iquid absorbent conposite, 20 g
of a pulp (fiber length: 5 mm) wep ozgdonmat ead of cel lul ose powder 5 and
t he amount of the water absorbent polymer (A-1) was 10 g, thereby obtainiing
a liquid absorbent conposite conprising a water absorbent polynmer (A1) and
bentonite and a pul p each i nmobili zedpipgeesn and having a bulk specific
gravity of 0.26 g/cc. Exanple 5 10 A vvater-l nsol ubl e wat er absor bent
polymer (A-3) in the formof white powder was. prepared fromcomstarch,
acrylic acid, dcryram de, and etnyrenc gl ycor—darmethacrytrare acgor di ng to
the mfthod as descriljed in Exanple 4 ‘SMBse Pat ent Lai d- Op¢n No. :

62463/ 1986. Thg sane procedurgs as gn?lg T Wgre repeated uging the & .
wat er absor bent} pol yrer ® A Rus 5 a%ﬁ rned, g er eibgostiingi ni hg a | i qU| d
absor bent conpdgsite do ISl er nfBXol ympowéA- 3) qnd

bentonjte and del | ul ¢ gé each rghgg 17 z Hehpxiolarnshlitaeifng a bul k
sp'&ei?‘%c gravi tjy_of S@é'gg cc. a; % + ‘2 gné g _of bentonite and 100 g
of water were nMiged i th eggh other in aggewrotlary v m xef. 20 g of a
wat er absorbentlpalyger (A1) was uksed in Exanpled 1 _and”2 g aof Icel |l ul ose
powder were succeesi; ely ad,ud;ed to the resqlding nifxture,gyol | owgd by
kneadi,g]g for 5 im-n he reosul i ng grnrlllr\f was. driad at Q9 Cc inacuo to
obtain a liquid absagbent wpo& te corrprsso ng a wat er - @or beny pol yner - -
(A-1) and bent gr+te—ghd—6e e—PiEWee her-egn and :'
havi ng a bul k spe'cialc gra\ﬂqy of 0f 52 g/em and a vvater@S cont¢nt of 11
percent. Exaerl & v cf-es—as—t+1—cen . ¢ at ed "
except®®that, in d'rdé corrpo§+3c|on t< absor bent
copesite, thei e e powieT W ggch 200 g,

t her eby obt ai ni ng asl i qU| d 5Jbsorben corrp%sqte cofprisi @ a wat¢r absor bent
pol ymer (A-1) 3TGbmBCHIL O & and celry Ul 0se. po T z¢d thereon
and hgying a bylsk.sp¢ C|f|c§fraV|ty of Q. O%b/cc rrparﬁDve Exganmpl e 1 35 A
wat er absor bent] ROl ;‘;Te (A as prepared,in e 1 S usedjas :
Conpar ati ve Exgnpl e rati ve Examol@lz TheNsane pr dcedures as
in Exanple 1 were repeated, except that no cel | ul ose powder was used, ,

t hereby obtaining a liquid absor bent conposite conprising a water ,abs.or bent
pol ymas (A3 karttetsebretrinoMables 1iantrg,dhd liqeid ebsotbenteompasited ofthe pragpntintontion ojilifed f i ¢
gravity afsoer8i with cespedCaonpath e lee-vidoositypliquid 3and SheThigh-dsepsity Mpidid sengriasdo 3wsq n
Exanpl e 4ttained by trepmapaetive exampiss. Rarisularyo thew axhihitpd unpigadentadiy) exqelipst ity of

obt ai ni ngptuetion hspretticalygigrohehserption spbaiserling: BAYSY Wil rPRRech 1R high-vigseshy fia pol y mer
(A-1) and cellul ose powder immobilized thereon and havi ng a bul k specifi i
gravi t% &rample®] g/cc.’ The capaC|ty of saturation absorptlon rate of

absorption, and absor res of
the |iquid 2382 ; e s g’gﬁ Gl'-mlxer %PQ?%OH %%fm- R\%g?egw 15t Eﬁ%{?ﬁ o ve
olm an ]

Exanpl es sﬁ?s f-Coltu osQEo%vd ?Nm'eé m and then dried

- 40 at 80°C in vacuo to obtain a liquid absorbent oomposute comprising a water absorbent polymer (A-2) and
- kaolin and cellulose powder each immobilized thereon. The composite had a bulk specific gravity of 0.28
g/cc and a water content of 14% by weight. -
Example'9
45 . : —_— .

The same procedures as in Example 1 were repeated, except that 10 g of alumina was used.instead of
bentonite, that the amount of the ion-exchanged water was not 100 g but 20 g, and that the ion-exchanged
water was added not in the form of a liquid but by spraying. Thus, there was obtained a liquid absorbent
composite comprising a water absorbent polymer (A-1) and alumina and cellulose powder each immobilized

50 thereon and having a bulk specific gravity of 0.22 g/cc. The water content of the liquid absorbent composﬂe
was 8% by weight.

Example 10

65 10 g of a water absorbent polymer (A-1) was added to 500 g of cyclohexane. 100 g of ion-exchanged
water was dropped into the resulting mixture while stirring. Then, 10 g of kaolin and 10 g of a pulp {fiber
tength: 5 mm) were added thereto, followed by stirring for about 1 hr. The resulting product was separated
by filtration and dried to obtain a liquid absorbent composite comprising a water absorbent polymer (A-1)

C i
b : T



"EP 0 278 601 Bl Table 1 5 " S o Eval uati on

saturation: rate of absorption absorpti on (a) bing (g/9).
(cc/0:3 9) power 10 ' EP 0 278 60aB4 ne bl ood equi ne bl ood equi ne
bl-ood Ex.1 31.2 2.8 " 2 .24 2.3 1543
30. 1 . 3.1 4 19 2.9 20 :
22 and kaolin and a pylp Bach imrgobilized thereon. Thg composite had a bulk spegifio gravity of 0.16 g/cc and

2. 4 coapater content of $% by weight. 1.2 Ex.1 " 2 12 1.9 30
"3 15 | 1.6 35 40 45 50 55 10 EP 0 278 601 Bl Table

25 Example 11 Eval uati on saturation

r at es Of g of the p éE—Or ? g In-exchangeg g{ep tlb(PJ'oi‘ l&pgnd(@t‘ 9)
phy si Og sucoesswely twm-cy % lg&der of a rotary container type. The 54
7.4 15 lsnde was rotated for 1 hr, and the résulting blend zyas nﬁ iod at 80° acuo, tiereby obtaining a
6 8 Icquld absorbent compgsi %mpnsmg a water abgorbent p r {A-3) %nd talc and cellulgég owder each
lmmob thereon and having a bulk specmc%giavity of 0.25 gl/cc. The liquid alfderBont confposite has a 57
ent of 16% by weug . 58 3.4 "2
57 As can be seen from Tables 1 and 2, the

|1 qui d gpdaspiy 2ent corrp05| tes of the present invention exhibited

15 The same procedures as in Example 1 were repeated, except that the twin kneader-mixer was heated at
80°C and that the kneading was conducted with the kneader-mixer closed tightly. Thus, there was obtained
a liquid absorbent composite comprising a water absorbent polymer (A-1) and bentonite and cellulose
powder each immobilized thereon and having a bulk specific gravity of 0.22 g/cc. The liquid absorbent
composite had a water content of 9% by weight.
20
'\/. - Comparative Example 4

A water absorbent polymer (A-1), bentonite, and cellulose powder were mixed with each other in the

same manner as in Example 1, except that no ion-exchanged water was added. The observation of the

25 resulting mixture under an electron microscope revealed2 that bentonite and cellulose powder were not
immobilized on the water absorbent polymer (A-1). The mixture had a bulk specific gravity of 0.25/cc.

Comparative Example 5

30 The same procedures as in Example 1 were repeated, except that the amount of the ion-exchanged
water was 800 g. However, the mixture became pasty in the step of kneading, which not only made it
difficult to conduct kneading but aiso required a long time in subsequent steps of drying and pulverization.
The resulting composite had a bulk specific gravity of 0.31 g/cc and a water content of 18% by weight. The
observation of the composite under an electron - microscope revedled that most of the bentonite and

35 cellulose powder was included within the composite.

The capacity of saturation absorpfion, rate of absorption, and absorbing power were evaluated with
respect to each of the liquid absorbent composites obtained in Examples 8 to 12 and Comparative
Examples 4 and 5. Results are shown in Tables 3 and 4.
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absorbency with respect to both the lowviscosity-liquid and the

hi gh-vi scosity liquid superior to those attained by the conparative
exanpl es, Particularly, they exh}é&i&ogﬁ rmecedent edly excellent capacity,
of saturation absorption, rate of ' a or%’?i on and absorbing power wth i
respect to the high-viscosity liquid. 35 Exanple 8 20 g of the polyner =
(A-2) obtained in Exanple 2, 200 g of ion-sexchanged water and 5 g of kaolin
were successively fed into a twin kReR&Er “ni xer while stirri ng an kneaded
therein for 5 min, followed by addition of 5 g of kaolin and 10 g of ’

cel | ul ose povdepp—#w%%wmw then
drieds0 at §0 C in|vacuo to obtain aEvaduadislsorbent conposite gonprisi.ng
a wat er absorlbent pdHyret—tA-2r—and—eaattn—amd—cettotosepowder—ehch oo
i mobi | i zed tlher eon.| Theaturptirne hhd !ZakE! REspecilf i apyordiing of | 0. 28 glicc’
and a water dontent jof ahspEptdenght| EksRFPEiONR]The PRI oceflures as-
in Exampl e 1 {were rdpeat ef9/8kce a t at(cg g3 HL%LWMBM nst ead :of
bemrtorflte, tHat the anﬁ%ﬁ%nﬁfbiﬁg i oh®dR H&n&gﬂ’ tler was not 100lg but 20
g, and that tjtre-TomExCh agaed ot Tne T m of liquid
but by sprayillx. Ti8ys, the 8-%as obt hi ned3a | i qui d Yabsor b&ht conpoésite
conprising a [wafer cosoroegg Of YIer | ( A- 1% ﬂ'rﬁ al urp na an@ce] l'ul pse powder
each iymobilifzed 5@ |t hereofiafid havi ig a Bulk specilfic gr&ity of 10.22 .
g/ cc. The watfer,conijent of [1"qui ¢l absgrRent corposite~as 8% by wei ght.
Exanpl e 10 5 04 g of ag\qgt er_absor be%tjgpol vrrenp(A-l) s addeéd to 5@0

g of cycl ohexane. 140 g of ,L0R- exchakged er was [dro G, i@y o the :
resul ting rrixturglle}ktle st?ka?na Thén 1363 of kadli e - a pulp
(fibeeolengthf & T{‘? were ggded thergto, faqlgl oned Hy sti r@'ng for Jabout 1
hr \_The resuliting-prtoduct was separ i i i ) obtain a
| i qui d absor plp posi t e1§Q8pr i si ng - 1) 11 .
EP 0 278 601 |BEX caolin and a puld cach irmmb > cer—T e :
conposi te had a®bulsSK of :Q.B6 g/cc pnd a vlater coint H
13% b§5 wei ghtg = 6 Qi e A obt-atmed—n Exanpl:e
5, 200 of ion-exchanged water, 100 g of talc and 100 g of cellul ose pomder
were successively fed into a twin-cylinder blender of a rotary container
type. The blender was rotated for about 1 hr, and the resulting bl end was
driedgat [err] in vacuo, thereby aabdieni Ag a |iquid absorbent conposite
conprising a water absorbent polyner (A-3) and talc and cell ul ose-powder -
each 10 imphilized thereon and having a bulk specific agravity of 0. .25
g/cc. The || quid afsorbent conposite hggafhap@be content of 16% by '\/\ei ght.
Exanple 12 |s ThHe—sane-procedures L0 luere repeated.: except

t hat the tw n kneader - gat@faties hea} ed ataRlof and {hat {he kneadi was i
conducted W th the [kneadssrpriger cl bsegdnispriby . (bdhis, ERMTRYRs obt ai ned a

| i qui d absof bent cqnposi tg/gdonpri si hg dcewd.drghbsor bent (ﬂﬂ'fﬁg A-{1) and
bentonite aphd cel | |l ehgspoiwdealismch| ipmysiol. salitriene @oq‘l‘f’g%d' Ha%"i"(rfg . bul k

—

ent off

speci ftigg29r ai t

specific gr‘mf‘ﬁf??-%rr—‘l‘h'e— : T wat er.
convef of Powo¥¥- V\Eﬂi ght . Conparalive Exafple 4 ©
"9 59 L1745 ©®
- 1d 57 | ‘66 | ®
- _ - :
" 11] s3 | 7.7 ©
" ;d S6 . 7.8 @
Comp.
50 Ex. 4 57 4.1 ) | O ~ @ )
" g 59 | 5.0 O~0©
o5 H

It is noted from the data of Tables 3 and 4 that the composites obtained by the new process of the
invention exhibited an excellent absorbency with respect to both the low-viscosity liquid and the high-
viscosity liquid. Particularly, they were remarkably superior in capacity of saturation absorption, rate of

19 i



“A-wat er absorbent polynmer (A-1), bentonite,.and cellul ose powder were mxed
wi th each other in-the same manner as in Exanple 1, except that no

i on- exchanged wat er was added. ggh@zgbgRaraati on of the 25 resulting mxture
under an el ectron microscope reveal ed that bentonite and cellul ose powder
were not immobilized on the water absorbent polymer (A-1). The m xture had
a bul katspetiinfand algspibing pywen vt reSiiitide the @igh-piagosity] ligeid fotaase Picthespradyicts obtaiRgd ig o me

pr ocedtwe egnpreativaexgEneieml e 1 were repeated, except that the anount of the

I on- exchanged water was 800 g. However, the m xture becane pasty in the

st ep ofdmmieaddi ng, which not only made i t dlfflcult t o conduct knead| ng but

?Liféiﬁiébkedp%bﬁ %&wa%a% ;»%c,w,dggwﬁ@%wa'w¥ i on
Rl

wat er éa nsler an
106 wm I’O

el ectr neaded w:t§ eﬁg ) of twih dshifingAish u§l5va§@ iddut 0se”
powder o\es i hg, 4 drhb 1Pe oﬂ&%aﬁbﬁl%fiﬁb EompabitoSAdied la blo&lan 2
absdr PHiddic v@al th hl@rlmd BMHoR Powiid? Woid iRAYENIZod\BH e SR GH IR Watrt h -
respecty, ge Q,g, & THe M8mbdsfid i.dé aBIR OpdRRE brai BPM24 &S obt ai ned in Exanples 8
to 12 an t&ﬁup 418 Prefaréddl tHe same wiahies afihat nsdntionsd abovel akdeptshd and
4. 40 4R 5Qer5£bsar39nt polyie0 (43,7 the Gkler-Bidoiubid Inergahic> material (B), and the water-insoluble

Eval idahjdusphiicitigus imatial (C) were vatisicas shawg iretabeISpt | on absor ption(a)

absor di ngrne gbsbency of the liquid abs¢rbant Confpgsites thus obtained is shewuip Tabley$. Faricomparison,
equi ne tisl abstbency of @epmpardliveosathple cowumgm oy the avatexabsorbent polymer (A), a cogngarative
3. 5 15 sample consisting'of onlypthe water absorbgny pglymer (A) and the water-insajuljp ngamc material (BQ _
2 5 26.afd a comparative sample congistingogh only the water absorbenigolymer (A) and th]w_aLter-msoluble
3.4 ;@oﬂmdrophmc fibrous materigl {C)ds also shown in Table 5.

TaRl e sSapitary Pk Havgg a structure as shown in Fig. 1(d17 Jre, ?rgﬁaregnfrom the liquid absorbetﬂ ( at e"
i | d.
(()I:C /0. ::0 mpojt:s;eparatlorbﬂyg smctggl c.kln ;;E? ab rbln la 3%9 f&];nb&) p;fﬁtt) .6 Gg:(fg)hqwd

7 g 5 absorbent composite, g'of bso bbiSer and 0.3 g R YaybrPbtapies ek, ne" 40
25  while the ce sheet was o ed from eat bon ed nenwo fabric composed of 65% of a polye

11 fiber and ‘35% of a polyethylene/polypropylene col poZute fibor and having an areal weight of 20 glm2
Further, a laminate composed of waterproof paper (25 g/m?) and 10 mum-thick polyethylene laminated
thereon was used as the waterproof shest.

The amount of returned liquid and maximum dynamic absorption wore determined with respect to each
30 sanitary napkin thus obtained. The results are shown in Table 5.
' As can be seen from Table 5, the absorbent articles of the present invention exhibit excellent
absorbency. with respect to high-viscosity liquids such as blood.
35
\® |
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55 It is. noted fromthe data of Tables 3 and 4 that the conposites obtained

by -t he new process of the inve
respect to both the | ow viscos

B S Fre i L

ted ah excel |l ent absorbency with
nd the high viscosity liquid. !

Particularly, they were renarkably superior in capacity of saturation

absorption, rate of

EP 0 278 601 Bl absorption and absorbi ng power wth

respect to the high-\d-scosity—iguid to-t ict s obtained in
the conparative € ANl € b 20§g of] pol acrtyl ate as the
wat er absorbent p 180 i 3n{exxchpnge er| <¢ g of
begtonite as the ibfe |i ganic and | 10 g of
cel l ul ose powder pauct NratT ' gngth of about
500 um) as the eohydnpphlLJ( i pl, (O were ;
kneaded wi th each hbeut] 10 ‘A ¢ “w{ * §neader .. The. .
resulting product t 1 r] i naliquid
abgor bent conposi Prvatfi of th er_qn el ectron
m croscope reveal bEnt e and 3@ re
i mmobi lized on th th nr a e conposite
had a bul k speci f{ pf 0. conposites were
prepared-in the sjaf hs@t Hat@ en@ic pt@fhat the wat er
absor bent pol yner g -¢Juun4ﬂﬂi Liall (B), and the
wat er - i nsol ubl-e C@fl éaier /%i ed as shown.in
Table 5. The abs rbe | i . a en 5 us obtained'is
shown in Table 5. FoO son, abs - par gt i ve sanpl e
consi sting of onlg afsq | poi par ati ve sanpl e’
cof¥si sting of onl absd po e_wat er-insol ubl e
i norgani c materi gk sRofel Liyel]: '1@ f only the
wat er absor bent po ‘hnd { At R - ul iyHrophi | i ¢ fibrous
material (C) is 4 N Tak Sari v napki n Avi g a structure
as shown in Fig. |§ r ePar ;rqﬁn i peng conposi t es;
an® conparati we s abt gi qn: af it he sanitary
napkins, ‘the aps 213 was pd_ f quild absor bent’
conposite, 2. Oﬂg Nt " py 1.3 ppoerl and 0.3 g of
rayon staple f9ber e t he ACE 9 frgma heat :
bonded nonwoven faE T8 sefl qf 5P f S 4dnd 35% of a
pofPyet hyl ene/ pol ypEdptE ¢ miodi iBei nﬁb | weight of -20
[err]. Further, ITi pnpoq o watl er pr err]) and 10
un}thick-polyethyl g ed tlhéreb s usged a g proof sheet.
The anount of retjurg i f ang X Egzy ' 2 wer e
degermned with re% hch 30d §ahigi ned. The
results are shown i As be s¢en from 1 e absor bent
articles of the pres 1T 0 DIt my with respect
to hi gh-viscosity ch ag Dd. .4 ) '
i ’ |
40 ..
£z 3 ,
2w 5 g & u
g 33 [ HHIEE
. i |1 S slEE |
5 id FHIEH
S u? S u= 82 .us 5: s: _:“._.‘
(RS AU CE 0 EAN EA O A LR S
50 : |38l 3 58 358288 25| 3% 23
HHEHEHEHBHERTHEL
s5 Claims

1. A liquid-absorbent composite which comprises (a) a particulate water-absarbent polymer, (b) a water-
insoluble inorganic material and (c) a water-insoluble hydrophilic fibrous material having a fibre length
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1. A liquid-absorbent composite which comprises (a) a particulate water-absarbent polymer, (b) a water-
insoluble inorganic material and (c) a water-insoluble hydrophilic fibrous material having a fibre length
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