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WATER- DI SI NTEGRATABLE FI BROUS SHEET CONTAI NI NG MODI FI ED POLYVI NYL ALCPI I < 4
BACKGRQUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention =
rel ates to a water-disintegratable fibrous sheet that is easily disper@@NP7
by A1ushing water, and nore particularly, relates to a
wat er - di si nt SHTRRANIS INTHRGRATARIE (FIBRQUS SSHERT | CRINFAINING MODIFIED
wat er-disintegratability, strength, heat-resistance and
wat er-di sintegratability in ch%Qﬁ¥¥§NYWI§k§9$Q#CN OF THE PRI OR ART
Fi brous sheets are used to cl eanse hunan skin, e.g., skin around anus, and
to clean a toilet room The fibrous sheet is preferably .

wat er-di sintegratable to b ' Ih atoilet as it is.
If it is not excellent inqﬁggégﬁﬁgﬁgﬁﬁg2@@%3@@?@&?§¢ﬁit requires a |ong
time to KSper [ i c tank, and brings danger of cl ogging
drainpipggEg? gﬁtg? eFSVﬁ%zgﬁh being thrown away and drained in a
toilet. Howevghe igheliif AinvEnRabhetrdlDESY'S 18! Wbt dlridtabile

cleansing liquid or the like has to be strong enough to endure conducting
Wi pi ng. opgbebhsnshedt ecgt Ndsi BALARAt @spbibed ByeaEidKing GWhleranGndd
the sane tine, has to keep its water- disintegratability in the event of
bei ng t hmowe ety nedellatest otd eta wWhtesridi€integratable fibrous
wat er - di si ntegratabl e fibrous sheet that has good water-disintegratability
and stresbebatsdifatci kst ekceddenits idenwatied-diapnhegratabiliDpgn Ratremgth,
H3- 292924 di sel oses a water -
' heat-resistance and water-disintegratability in cold water.

DESCRIPTION OF THE PRIOR ART
Fibrous sheets are used to cleanse human skin, e.g{, skin
around anus, and to clean a toilet room. The fibrous sheet is
preferably water—disintegratable to be thrown away and drained
in a toilet as it is. If it 1is not excellent in water-
disintegratability, it requifes a long time to be dispersed in a
septic tank, and brings danger of clogging drainpipes of a
toilet, when being .thrown away and drained in a toilet.
However, in general, a packed fibrous sheet impregnated with a
cleansing liquid or the like has to be strong enough to endure
cbnducting wiping operations while being impregnated with é
cleaﬁsing liquid, and at the séme time, has to keep its water-
disintegratability in the event of being thrown away and drained
in a toilet. Therefore, a water—disintegratable fibrous sheet
that has good water-disintegratability and strength sufficient
to use is demanded.
| Japanese Laid-Open Patent H3-292924 discloses a water-
disintegratable cleaning product composed of fibers cbntaihing
polyvinyl alcohol impregnated with an aqueous solution of boric

acid. Japanese Laid-Open Patent H6-198778 discloses a water-



di-si nt.egr at.abl e cl-eani ng product: conposed of fibers containing polyvinyl

al cohol i'npregnated with an aqueous sol ution of boric acid. Japanese
‘Lai d- Open Patent H6-198778 di scl oses a water - 2 disintegratable sanitary
napki n conposed of non-woven fabric containing polyvinyl alcohol added with

boric i dht ?%9_%%?%?0 ﬁ%tamnw&é‘@ Fﬂ‘{)@ﬂ??@ns",f PeB-¥eyershE@bEicar e
P e o r b tnd B fvinv L1 68hor BREBSIWLER Aosle' [fh ana' f188boRia%S”
[ yvi ] | hal, | i d fib ' ts _havi t h
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i stor tenpera a
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during therr ansportation an ge, and the ures In suc

closed SpPigRs ' ipAyRHAYA LAEcOROE! AHBRRAE, Cal QL’Hsi:(ﬁoe'T'l; Suntn d efb%ﬁ&@r,

where they are stdored”in a house, they may be pos eft un

temperatyre, of pAQFeinyE LIUHBE i F8Quitdd! @oOfprodity - £ibM&§ sheets
wat er -di sintegratabl e fibrous sheets which are previously inpregnated are

packed asa¥imgssttengthdsatficient tbhese.shipped to market, wat er -
disintegratability and strength of the fibrous sheets are renmarkably
det eri or at ed Furtheymere, | misceidanebugh preduertst, urimaliudingt suckswater-
Therefore, a water-disintegratable fibrous sheet
disintegratable products, are often left in a vehicle or a
warehéuse during their transportation and storage, and the
temperatures in such a c¢losed space rise above the outer
atmospheric-femperature. In the case where they are stored in a
house, they may be possibly left under a temperature of 40°C or
higher in the middle of summer. When water-disintegratable
fibrous sheets which are previously impregnated are packed as
finished products and then shipped to market, _ water-
disintegratability and strength of the fibrous sheets are
remarkably‘deteriorated if they are left under high temperature
circumstances. Therefore, a water-disintegratable fibrous sheet
has to retain its water-disintegratability and strength even
under high temperature circumstances, that is, its heat-
resistance_iS'important. However, there is no report relating
to the heat-resistance in the watef-disintegratable cleaning
products  and the water-disintegratable noﬂ-woven fabric-
disclosed in the preceding publications.
Water temperatures are generaliy lower than the atmospheric
temperature though they vary depending on seésons. When a
. £fibrous sheet is thrown away and drained in a toilet after used,

it has to be disintegrated in water at a temperature lower than

the atmospheric temperature, i.e., in cold water. However, as



has to retain its water-disintegratability and strength even under high
tenpérat ure circunstances, that is, itssheat- resistance is inportant.
However, there is no report relating tothe heat-resistance in the

wat er - di si nt egrat abl e cl eani ng products and the water-disintegratable
non- woveip thepfibrguscishest | ising podyvdinyd pubrokel | 86sa \utrger, its
tenperatures are generally |ower than the atnospheric tenperature though
they varPRiebistegraaRbhity igngangraliyosahanced if (FRIMPNS{a}C afd
drained in a toilet after used, it . has to_b isintegrated in water at a
Fenper At IR ORRERE T HES S, o WAEP o Rkpietetiorared Ih RSeBPuSRare: 2
However , to the fibroqé S%ﬁet usi ng pol yvinyl al cohol as a binder,

3
its vwﬂeﬁég}sﬂanﬁﬁgﬁEﬁﬁ?F?i ? % %?ally.enhanced in response to a.rise in

tenperatures of water, but deteriorated in response to a fall in
tenperatures of water. SUMVARY OF THE | NVENTI ON An object of the present

I nvention is to provide a fi§ﬁﬁﬁﬁ§?h§ftTHE&Y&VﬁNT%@ﬁd

water-disintegratability and sufficient strength to withstand practical
use. Another gbj §6jedf bPCtRECpeRsentY Abiveditilch 11 PESVHESvEde a fibrous

wat er - di si ntegr.atable fibrous sheet that is excellent in heat- resistance.
sheet having good water-disintegratability and sufficient
strength to withstand practical use. |

P;nother object of the present invention  is to provide a
water-disintegratable fibrous sheet that is excellent in heat-
resistance.

Still another object of the present invention is to provide
a water-disintegratable fibrous sheet that is excellent in
water-disintegratability evén in cold water.

The present inventors have found that a water-
disintegratable fibrous sheet using a modified polyvinyl alcohol
is excellent in water-disintegratability, strength, heat-
resistance and water-disintegratability in cold water.

The present invention is to provide a wafer-disintegratable
fibrous sheet comprising water-dispersible fibers, which_sheet
contains at least one binder selected from the grdup consisting
of a sulfoﬂic acid-modified pdlyvinyl alcohol and a carboxylic
acid-modified polyvinyl alcohol, and at .least one compound
selected from the group consisting of a water-soluble organic
salt, é water-soluble inorganic salt and a boron compound being
incorporated in the sheet.

In the fibroﬁs sheet using these modified polyvinyl
alcohols, sufficient strength to withstand pfactical use such as

wiping operation can be maintained even in a wet state, for'



Still another object of the present invention is to provide a

wat ef -di Sintegratable fibrous sheet that,is excellent in -

wat er-di sintegratability even in cold water. - The - present i nventors

have = found t hat a water- disintegratable fibrous sheet using a

nmodi f i edepamnpie nyliml aohstate aficdmpnegnatingiatercikianinegddgmdid i dyug

strength, heat- resistance and water-disintegratability in cold water. The

present theERiRon iBUXEhey ovvdheny hht &kS dPXPREEFr fAbRe }rFISUAMAMRG of
whi ch sheet contains at |east one

conpri sing water-dispersible fibers ¢

bi nder 5@3 %FedtPFo#%hﬁ§%NQﬁm¢Q%ngi§FPH§ shegts anep isparspdoli f Wager-
pol yvi nyl alcohol and g, carpoxylic. acid-npdified | yvi nyl al cohol, and at
| east on§°cgﬂﬁguﬂﬁggﬁTgﬁ?%ﬁg?g%ﬁ#?ﬁéibggggscﬁﬁg?gggﬁé'of a wat er - sol ubl e
organic salt, a water-soluble inorganic salt and a boron conpound bei ng
incorporated in the sheet. In the fibrous sheet wusing these nodified

pol yvinyl al cohol's, suf fgeGi@ntyEdd o8 Q)F‘M'It}fEStlﬁiH{ﬁf tical use such as

Wi pi ng operation can be nmaintained even in a wet state, for 4 exanpl e,
in a state ofpigpregnatiflg @ ClgpinNg dAsWinl d ¥et NSAiationdiidld Ness Waen

it is exposed to a | arge anount o?kﬂater, the fibers of the fibrous sheet

are di spgapesificdeish, dsyrdwit ofat &r -Fisi Rbegr ahedifiéd isulediid t adia-
modified polyvinyl alcohol with the water-disintegratability and
wet sfrength after storage ét 40°C for 24 hours as well as the
water-disintegratability after storage at 40°C for 7 days in
Example 3.

Fig. 2 1is a graph showing the :elationship of a
saponification degree of a 3.0 mol% modified sulfonic acid-
modified polyvinyl alcohol with the water-disintegratability and
wet strength after storage at 40°C for 24 hours as well as the
water-disintegratability after storage at 40°C for 7 dé.ys in
Example 3.

Fig. 3 is a graph | showing the relationship of' é.
saponification degree of a 4.0 mol% modified sﬁlfonic acid-
modified polyvinyl alcohol with the water-disintegratability and
wet strengfh after storage at 40°C for 24 hours as well as the
water-disinteg.ratability after storage at 40°C for 7 days in
Example 3.

Fig. 4 is a graph showing the .relationship of a
saponification degree of a. 2.0 mol% modified carboxylic acid-
modified polyvinyl alcohol with the water?disintegratability and
wet strength aftef storage at 40°C for 24 hours as well as the
water-disinfegratability after storage at 40°C for 7 days in

Example 3.



BRI EF DESCRI PTI ON OF THE DRAW NGS Flg 1 is a graph show ng the

rel afionship of a saponi fication degree of a 2.5 nol % nodified sul fonic
aci d- nodi fied polyvinyl alcohol with the water-disintegratability and wet
strength after storage at 40C for 24 hours as well as the
matér-disintegratability after storage at 40[err]C for 7 days in Exanple 3.

Fig. 2 is a graph show t he relationshl of a saponification degree of a
58 ol v rodi 1 od SUPKSAREPEERN. ORoBRE, BREFERREPFUBAPEMRBESW th ¢ he

mater-d|3|nte ratability and we stren th after storage at 4Q[err] C.for 24
hours as weII Bs thee @%@pu@ s?h?@&r aP bﬂ:l??y P&??ﬁﬁn%?&né@é‘f&{o%o][ gf" 5t or

2?Zﬁinlé‘mresaongaagreégsPeas#%lﬁ%w?’ﬁrﬁﬁf‘weih"lw Bgni doed-q. mBBR | BT
Cror age cPLaRgERiv iy’ 35 WL £ klhredd i iy eiﬂg. %é;@%@%ﬂﬁm Sl
after SpLagr-gisdCobPhedndRyEyl DA pRbferfibs %é@owe.st he

relatlons I p |cat|o dégree o d car boxylic

aci d- m&i&i&éapﬂhyalﬂyhueéc ths% Bnt B8ntaEeingl w&hear qta%@kal alouaitd ofet
strength after storage at 40[err] 24 hours as wel |
wat er - digapéegratability after storage at 40[err]C for 7 days i n Exanpl e 3.

One or both of natural fibers and chemical fibers can be

used .as the fibers confained' in the water-disintegratable

- fibrous sheet of the present invention. Examples of the natural
fibers include wood pulp, and examples of the chemical fibers
include rayon as a regenerated fiber and polypropylene as a
synthetic fiber. With using these fibers as a main component,
the fibers may further contain natural fibers such as cotton,
rayon, synthefic fibers such a§ polypropylene, polyvinyl -
alcohol, polyester and polyacrylonitrile, synthetic pulp made of
polyethylene and the like, and inorganic fibers such as glass
wool.

The basis weight of the fibers used in the fib:ous sheet of
the present invention 1is preferably 20 to 100 g/m>. If the
basis weight is less than the_iower'limit, the strength cannot
be obtained which is necessary forla wiping operation. Also, if
the basis weight is less than the lower 1limit, when a modified
polyvinyl alcohol is coated on a surface of é fiber web forming
the fibrbus ~sheet, the fibrous sheet .becomes stiff, and
resulting in 1dwering of éoftness. On the.other'hand, if fhe
basis weight is more than the upper limit, flexibility desirable
as a fibrous sheet is lost. Also, if the basis weight is mbre

than the upper limit, a large amount of the modified polyvinyl



DESCRI. PTI ON OF THE PREFERRED EMBCODI MENTS I n the fibrous sheet of the

presént i‘nvention, fibers having good I spersibility in water are
used. The term"dispersibility in-water" used-herein has the sane
meani ng as water-disintegratability, i.e., the properties such that it is

di vi ded @¥nahaod ndise paguiregon sontthati ntwiish anegogemigednt oWheat ekhe(ne
or both of natural fibers and chem cal fibers can be used as the fibers
cont ai nHLRTPYUSH e Sheed -of sitheePEesont Anyenidodhets SethefPFedenviring

i nvention. Exanples of the natural fibers include wood pul p, and exEnggs

R g e M i o A AN T ot ol o
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g/nferr] ditidalp PréRitiled Sihesgnd hartihe Feperetdipie, t rendt h
cannot b%orc%t al ned i)v\:/?\?c? IS necessary for a w ping opePF a%dii%%\? Alhglg,%tifgﬂtghe

basi s weghtohs sREEt! Aen privRidca by | fhé . wabeNadd"piddedd ,PAl YFibyt web
al cohol is coated on a surface of a fiber web form ng

produced is dried, and then modified polyvinyl alcohol as a

binder is coated by a silk-screen process or the like.
Alternatively, the binder méy be mixed at the time of forming
the fiber web. The fiber'web is.a sheet-fbrmed lump of fibers
wherein the directions df the fibers are arranged to some
extent. In the fibrous sheet thus obtained, the binding among
the fibers is reinforced by the modified polyvinyl alcohol.
The modified polyvinyl alcohol of the present invention is
a vinyl alcohol series polymer.containing a sulfonic acid group
or a carboxyl group ﬁith a predetermined amount, and the former
is called as a sulfonic acid-modified polyvinyl alcohol aﬁd the
latter a carboxylic acid-modified polyvinyl alc¢ohol. In the
following, a unit containing a sulfonic acid grou§ or a carboxyl
gfoup is represented by X.
A monomer having a sulfonic acid group may include ethylene
. sulfonic acid, allylsulfonic acid, methallylsulfonic acid, 2-
'acrylamide-z-methylpropanesulfonic acid and salts thereof, etc.
A compound having a sulfonic acid group may include an aldehyde
derivative having a sulfonic acid group such as p-sulfonic acid
benzaldehyde and salts thereof, etc., and said group can be
incorpérated therein by the acetal reaction conventionally known

in the art.



the fibrous sheet, the fibrous sheet becones stiff, and resulting in

| owefi ng ‘of softness On the other hand, if the basis weight is nore than
the upper limt, erX|b|I|ty desi rabt e 35 a fibrous sheet is lost. Also, if
t he basis meight is nore than the upper limt, a |large anount of the

nodi fi ed pol Wimgriomer daviothd ¢arbexyl r@xoup sway hinclede sfumarbaoatidl .
When the fibrous sheet of the present invention is used for a w
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anong the fibers is t ei nf or ced by the nodified pol yvinyl alcohol
nodi f i ede® | vERyé 1 dhd@DPlonf rédet PR SEShveNY £6hA DY Rnowii Ml tnlacaml.

series polynmer containing a sulfonic acid group

In the present invention, the binder is preferably the
sﬁlfoﬁic acid-modified polyvinyl alcohol in the viewpoint of
wéter-disintegratability and strength of the fibrous sheet.

The modification degree of the modified polyvinyl alcohol
to be used in the present invention is a molar ratio of X
contained in a copoiymer of the modified polyvinyl aicohol.
Among the modified polyvinyl alcohqls, i; is a molar equivalent
of X based on the molar'equivalént.of the polyvinyl alcohol, the
molar equivalent of vinyl acetate and thé molar equivalent of X.

For example, when the modified polyvinyl alcohol is represented

by the following chemical formula 1:

+CH2THHCH2TH }m X:

OH OCOCH,

wherein "!” represents a molar equivalent of the vinyl

alcohol, m” represents a molar equivalent of the wvinyl

acetate and "n" represents a molar equivalent of X,

the modification degree is represented by the following formula:

Modification degree = L X 100

l+ m+ n




or. a carboxyl group with a predeterm ned anmount, and the fornmer is called
as a’sul ffoni ¢ aci d-nodi fied pol yvinyl algohol and the latter a carboxylic
aci d-nodi fi ed pol yvinyl al cohol . In ttte following, a unit containing a
sul fonic acid group or a carboxyl group is represented by X. A nononer
havi ng a sul fonic acid group may include ethyl ene sulfonic acid,

al l'yl'sul f oni %ﬁ%iha}ipé%f;alﬂﬂq Sl'ﬁlohg.@i(élagiioﬂ’ de Fee, 1k5 worthe ‘better the

acryl am de- 2-Tre nesul foni ¢ ac and sa etc. conpound

havi ng aysebfogisiAcLgratauR1 iRy 1i7C) udsnaghﬁéegggy%gh&g@hvag&%@gﬁmi Ngnad

sul fonic acid group such as p-sul fonic aci an ts thereof,

etc., angtPehgtH’ ObE Capnde EApRbASr aldfbddier 85N Mvwehdaacet al TR@aCt | @Re
conventionally known in the art. 7 A nmonomer having a carboxyl group nmay

i ncl ude hodBficatLdtl, Hageee @F dthe i tsDI¥Led aCpslyviRyEi Calashydri de,
phthalic anhydride, trinellitic anhydride, acrylic acid and salts thereof;
an acrylprefierabkygt ar. Osuwh K. Orethdyd, adny lthee viewpgirdndofi prabttesli asaci d
ester such as nethyl nethacrylate, etc. A conmpound having a carboxyl group
may i nclefle Sheonddbrousch sheedor yl | Theci dpodificatibrsai degreap tan more

i ncorporated therein by the Mchael addition reaction conventionally known
in the apreferabhEg Br@sEat SiAv@ALden, the binder is preferably the

There are many kinds of modified polyvinyl aldohqls having
various saponifiéation degrees and polymerization degrees.

With respect to thé saponification degree of the modified
polyvinyl alcohol used in the present iﬁvention, it is not
particularly limited since it depends on a compound to be added
and a modified amount of the modified polyvinyl alcohol.
However, the saponification degree of the modified polyvinyi .
alcohol is preferably 80 to 98% to effectively develop the
effects of the present invention. In the present invention, a
modified polyvinyl alcohol having a specific sapohification
degree can be used alone or two or more modified polyvinyl
alcohols having different spécific saponification degrees can be
used in combination. If the saponification degree is low,
strehgth of fhe water-disintegratable fibrous sheet is lbwed.

That is, when it is used_for a wiping operation, the fibrous

sheet 1is liable to be broken. Also, if the saponification
degree is large, strength is heightened, but water-
disintegratability is lowered. The saponification degree 1is

more preferably 86 to 98% from the. viewpoint of water-
disintegratability and strength.
In the present invention, the preferable saponification

degree varies depending on the modification dégree of the



sul foni ¢ aci d-nodi fied polyvinyl alcohol in the viewpoint of

wat er - di sintegratability and strength of, the fibrous sheet. The

nodi fication degree of the nodified pol yvinyl alcohol to be used in the
present invention is a nolar ratio of X contained in a copolymer of the
nodi f i ecnqatifdedy| palyeimyl Asdgcghbls nodWhiead pol ywabgr-disbhtegratabile a
nol ar equi val ent of X based on the nol ar equival ent of the polyvinyl

al cohol ,£ibroum| ssheeui visenpreparedy| bycettgiacndanioven ar£abriical efheof
X. For exanple, when the nodified polyvinyl alcohol .is represented ban.e
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e ta_I 1?70’d? f?ﬁéﬁeé%d’gté@n%hg?ﬁf the fibrous sheet 1is |owered.

'on gr ee of e nodi fied polyvinyl alcohol is

o oia”! Lnachd® i B Choh ARG 08, 1 BEBELASS, BS 0hogifecs
5.0 nol %olyvinyl alcohol is more preferably 2.0 to 5.0 mol%, and the
saponification degree of the sulfonic acid-modified polyviﬁyl
alcoh61 at this time is preferably 86 to 98%.

Also, when the modificatioﬁ degree of the sulfonic acid-
modified ©polyvinyl alcohol is 1.0 - to 2.0 mol%, the
saponification degree of the sulfonic acid-modified polyvinyl
alcohol is preferably 84 to 90%. Further, when the modification
degree of the sulfonic acid-modified.polyvinyl alcohol is 2.0 to
3.0 mol%, the saponification degree of the sulfonic acid-
modified polyvinyl alcohol is preferably 86 to 95%. Sstill
further, when the modification degree of the sulfonic acid-
modified polyvinyl alcohol is 3.0 to 5.0 mol%, the
saponification degree of the sulfonic acid-modified polyvinyl
alcohol is preferably 92 to 98%.

On the other hand, the polymerization degree of the
modified polyvinyl alcohol is preferably about 100 to 8000 in
terms of the viscosity average polymerization degree. If the
polymerization degree is lower thén the lower limit, strength of
the fibrous sheet becomes insufficient because it cannot exhibit
the properties of the binder that reinforces the connection
among fhe fibers. If the polymerization degree is more than the
upper limit, its excessively high Viscosity disadvantageously

prevents uniform coating onto the fibrous sheet on production.



There are many kinds of nodified polyvinyl alcohols having various
saponi fi cati on degrees and polynerizatigy degrees. Wth respect to the
saponi fication degree of the nodified polyvinyl alcohol used in the present
invention, it is not particularly limted since it depends on a conpound to
be addedurithermexe f i deanvesulyinghefhbuonsedsshretyvilapksa| sofsnessovandr

t he saponification degree of the nodified polyvinyl alcohol is preferably

80 to 9deemes (RR¥d\ang FEIEFoBO Rbectioitahy FMa Hergrakar InvehEfdaultn
t he esent_ i nvent. on, difi pol yvi_nyl al cohol havi i fi
saponi {1t PBnUgEGr & chropBnetEdall BREGHE o T RAITIRIIF LD HSFTRS)
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a W ping rous” sheet ' 1s ITra 0 be Droken. Al

the sapogy i | €€ri by I t S ' ed yut
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pref erab] yoB6cd 29830 from t he viewpoi nt of water- disintegratability and
strength. In the present invention, the preferable saponification degree

varies dependitg Ciméurer Mo(kéatedi oameestpe of ttke mddified polyvinyl

alcohol is preferably 3 to 30 g per 100 g of the fibers. If the

amounf is less than the lower limit, strength of the £fibrous

sheet is lowered. If the améunt is more than the upper limit,

. the fibrous sheet becomes stiff and has lowered softness,

resulting in aeteriorated feeling on use. In this case, the

amount of the modified polyvinyl alcohol is more preferably 5 to

20 g per 100 g of the fibers from the. viewpoint of water-
disintegratability and softness.

Incidentally, in the water-disintegratable fibrous sheet of
the present invention, a polyvinyl alcohol which is not modified
can be used in combination with the modified polyvinyl alcbhol.

In the fdllowing,‘a fibrous sheet at the state that the
modified polyvinyl alcohol is coated is called as a modified
polyvinyl alcohol.coated paper.

In the present:invention, at least one_compound selected
from the group consisting.of a wafer-soluble organic salf, a
water-soluble inorganic salt and a boron compound is contained
in the fibrous sheet to prevént the modified polyvinyl alcohol
in the fibrous sheet from being dissolved in a small amount of
water before or during use.

The fibrous sheet of the present invention can be used for

a wiping operation at the dried state as well as the wet state.



modi fied polyvinyl alcohol. - When a water-disintegratable fibrous
sheet is ‘prepared by using nonwoven fabgjc, the nodification degree of the
sul foni ¢ aci d-nodi fied pol yvi nyl alcohoi is preferably 1.0 to 10.0 nnl@b
and the saponification degree of the sulfonic acid-nodified polyvinyl

al cohol Howeves, t wen s theseer abiposodso @80 crtaingd i dax | dhedefibrous
the sul fonic acid-nodified polyvinyl alcohol is nore preferably 2.0 to 5.0
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mol % t fg*ggﬁflcatlon degree of the sul fonic acid-nodified pol yvinyl

al cohol i's preferably 92 to 98% On the other hand, the polynerization

degree of thern@divaites-rA1MbIRY| o2hanhel asidr ekar ablhujaeautthwombaﬁﬁaa in
terms of the viscosity average polymerization degree. |[If the
pol yer igelyeingEgr @&bcoBolowen t saltiimgy | anetr. | i mMThe stoegatbc of athd is
fi brous sheet.becones insufficient because it cannot exhibit
preferably at least one carboxylate selected from the group

consisting of sodium tartrate, potassium tartrate, sodium
citrate, potassium citrate, sodium malate éﬁd potassium malate.
These are excellent in wéter-solubility and have no danger of
exerting harmful influence on human bodies. Among these,
tartrates such és sodium tartrate and potassium tartrate are
particularly  preferably used. Water-disintegratability,
strength, heat-resistance and water-disintegratability in cold
water of the .fibrous sheet can further 'be improved by using
tartrates.

When the organic salt is the carboxylate, and the
carboxylate 1is selected from sodium tartrate, pbtassium
tartrate, sodium citrate, potassium citrate, sodium malate and
potassium malate, it is preferred that the carboxylate 1is
present in an amount of 2.5 g or more per 100 g of the modified
polyvinyl alcohol coated paper (fibrous sheet containing the
modified polyvinyl alqohol). ‘For éxample, 100 g of the modified
polyvinyl.alcohol coated paper is impregnated with 250 g of an
aqueous solution having_a cérboxylate concentrafion of 1.0% by
weight or more. If the amdunt of the carboxylate is less than

the above amount, strength in the wet state is insufficient and



the properties of the binder that reinforces the connection anong the
fibefs. I'f the polynerization degree is 4ror e than the upper limt, its
excessively high viscosity di sadvant ageously prevents uni form coating onto
the fibrous sheet on production. 10 Furthernore, the resulting fibrous
sheet | a&eBlisintegratartbhey his d dsferiongted. t helpougHChand t@@FRfore
is difficult to be used as a commercial product. The polynerization degree
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anount o _ \ co I's nore preferably 5 to 20 g per
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softness. Incidentally, in the water-disintegratable ?ibrous sheet of the

present poleringl, addulolvi eplateldcopapewhi ChIhs tigé Hibddws sheet, the
higher the content of the carboxylate is, the better water-
disinfegratability and - strength are. Therefore, when the
saponification degree of the modified poljvinyl alcohol is low,
strength of the water-disintegratable fibrous sheet can be
improved by increasing the amount of the carboxylate. While the
upper limit of the amount of the carboxylate is not particularly
limited, it is preferred that the carboxylate is present in an
amount of 50.0 g or less per 100 g of the modified polyvinyl
alcohol coated paper from the view point of economic reasons.
However it was found that when 100 g of the modified polyvinyl
alcbhol coated paper was impregnated with 250 g of an agueous
solution, the carboxylate concentration of 40% by weight
exhibited excellent results in both water-disintegratability and
sfrength.

In the fibrous sheet of the present invention, a water-
soluble inorganic salt can be used in place of the above-
mentioned organic acid. The inorganic salt can also cause a
salting out reaction to the modified polyvinyl alcohol so that
.it prevents the modified polyvinyl alcohol from dissolving in a
small amount of wéter. The inorganic salt is not particularly
limited so long as it can. cause a salting out reaction.

Examples of the inorganic salt may include potassium sulfate,



can be used in conbination with the nodified polyvinyl alcchol. In the
folldwind, a fibrous sheet at the state;4hat the nodified polyvinyl alcohol
is coated is called as a nodified polyvinyl alcohol coated paper. In the
present invention, at |east one ‘conpound selected fromthe group consisting
of a watammaypium| susfasnic N | sulfater- wonpee FROEQERNc ikan 8W4fatBer on
conpound is contained in the fjbrous sheet to prevent the podified
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"strength s crent to enduré the w ping operation. The water-soluble

or gani ¢ g€i¢hé afisrbusCéhdde, nodi fied polyvinyl alcohol to salting out.

The organic acid is preferably at |east one carboxylate selected from

the group const sisngreferd@dintiat t thke inedigandidined bt t iat presiitiMn an
amount of 2.5 to 50.0 g per 100 g of the modified polyvinyl
alcoh61 coated paper. For example, 100 g of the modified
polyvinyl alcohol coated paper' is impfegnated with 250 g of an
aqueous solution having an inorganic salt concentration of 1.0%
by weight or more;

Furthermore, in the fibrous sheet of the present invention,
a water-soluble boron compound can be used in place of the
above-mentioned organic salt or -inorganic salt. The boron
compound. causes a cross-linking reaction with the modified
polyvinyl 'alcohol so that it prevents the 'modified ‘polyvinyl
alcohol from being dissolved in a small amount of water. The
boron compound is preferébly at least one compound selected from
the group c_onsisting of boric_ ac;id and borax. These boro.n
compounds are present in an amount of 0.25 to 12.5 g per 100 g
of the modified polyvinyl alcohol c¢oated paper. For example,
100 g of the modified polyvinyl alcohol coated paper is
impregnated with 250 g of an acjueous solution having a boron
compound concentration of 0.1% by weight or more. |
The fibrous sheet of the present invention may be

impregnated with only one .compound of the water-soluble organic
salt, the water-soluble inorganic sali; and the water-soluble

boron compound but it is also possible to be impregnated with



citrate, potassiumcitrate, sodium mal ate and potassium nmal ate. These are
- excellent” in water-solubility and have ﬂF danger of exerting harnful
i nfluence on human bodies. Anong hese, tartrates such as sodi um
tartrate and potassiumtartrate are particularly preferably used.
Wt er - dit iy mazshi FanpounRds ckiytgombpinatieni st ance and
wat er - di si nt egrat abi | i t]éll n, cold water of the fibrous sheet can further be
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str engt hsHdbt NeoWdxipii€ WwateRsdliblititedirat@®ility? However, a water-
wat er-di sintegratability 1is deteriorated. In such a case, strength

can be isgnuverity ofcthescogpblindanaynbeoicHdnee®didniathgict yvasylomdscasol
to be coated on the fibrous sheet.
it is water-soluble and the fibrous sheet does not exert a
harmful influence to sewage disposal or drainage when it is
disposed in a drainage conduit or _the like. That is, it is not
necessary for the compounds to have a particularly excellent
water- solubility . |

The water-disintegratable fibrous sheet obtained by the
above manner doés not suffer from deterioration in its. water-
disintegratability and strength even if it 1is stored in
circumstances of higher temperatures than_ .the ordinary
atmospheric temperature, for example, at 46°C.

Furthermore, it does not suffer from deterioration in its
watef-disintegratability even in water at lower temperatures
than the ordinary atrhospheric 'témperature. For example, the
water-disintegratability in water at 10°C is not substantially
changed from the water-disintegratability in water at 20°C.

In the water-diéintegratab‘le fibrous sheet of the present.
invention, another materials may be added if they do not spoil
the effects of the present “invention. For example, a
surfactant, a disinfectant, a preservative, a deqdorizer, a
moistening agent, aﬁ alcohol and the like can be added. These
materials can be added to the aqueous solution in which the

water-soluble organic salt, the water-soluble inorganic salt



However, if the amount of the nodified polyvinyl alcohol is excessive, the
sof t hess of the resulting fibrous sheetq is lowered. It is nore preferred
that the carboxylate is present in an anount of 5.0 g or nore per 100 g of
t he nodified pol yvinyl al cohol coated paper. In the fibrous sheet, the
‘hi gher taRALYnt oWatpE-eadBblel aberen, qampyind etoygber-added to the
disintegratability and strength _are. Therefore when the

saponi f i CHIFE fhpee 13/aRe dbespleedpotgvPRepPare bhel £10TPBR, shepdngt h of

R e
boxyl ate is. not icularly limted it J f d_that th

car boxy BiEet €18 o bb HaR8, s o esims Al RIS CobuBhed 'Fp ppean

Foasons. ROMEVE | AL T, R EE RATOGRar P00 o Ot TG RarPPad BofySLRIS

al cohol %}%ﬁdﬂ%p@iaw&inb”&r YYPARI M. 25PF O Rd ﬁHtéﬂFﬁ%igﬁQb&fﬁ‘t?@%ﬁ

the car ate concentration of 40% by weight ex Ited eXcel
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of the present invention, a water- soluble inorganic salt can be used in

pl ace ofpréeicbore- wattddnedtor ganisobdi by séagednougants Jadveran aheo
cause a salting out reaction to the nodified polyvinyl alcohol so that ‘it
prevent sEiteoundsheetl fodyvidnyingl cohol fromdissolving in a small anount
of water. The-inorganic salt is not particularly limted so long as it can
cause a smtjkgﬁquatimglyonthe water-disintegratable fibrous sheet of
the present invention can be sold in a dry state. For example,
the modified polyvinyl alcohol coated paper is impregnated with
an aqueous solution confaining the organic salt, the inorganic
salt and/or the boron compound and is then followed by drying,
to obtain a dried water-disintegratable fibrous sheet. The
dried water-disintegratable fibrous sheet thus obtained may be
impregnated with a liquid drug or water upon use.
The present invention will be described in more detail

below with reference to various examples, but the invention is

not construed as being limited to these examples.

| EXAMPLE 1

By using 100% of bleached Kraft pulp of conifer (an amount
of filtered water due to Canadian Standard Freeness (CFS) test:
740 ml) as a raw méterial fiber, a base fibrous sheet having a
baéis weight of 50.g/m2 was prepared by a wet laid process by
using a paper machine wifh round mesh. After drying the base
fibrous sheet, 10 g/m2 of sulfonic acid-modified polyvinyl
alcohol was coated on the surface of the base fibrous sheet to

prepare a modified polyvinyl alcohol coated paper. As a method



Exanpl es of the inorganic salt may include potassium sulfate, 13

ammoni um'sul fate, zinc sul fate, copper igl fate, iron sulfate, nagnesium

sul fate, alum num sul fate, potash alum “amoniumnitrate, sodiumnitrate,
potassiumnitrate, alum numnitrate, sodium chloride, "~potassium chloride
and theof| cketingl n thehesploniic aaidentmodifiedt pedywinyduldlaaholandasr
sodium sulfate is/are particularly preferred in the viewoint of wet
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present in an agpunt of 2.5 to 50.0 ¢ Eer 100 g of the nodified polyvinyl
al cohol SeEReRd(p9paesh) .Foifbempraatingy dtofwas nariedi pted 19019 A9
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pol yvi nyde - &QNQF 11990 being dissolved in a small anmount of water. The
boron conpound is preferably at |east one conpound selected fromthe group

consi sting ofTHOIEALEl d AP PPLIRYL aldbRSE 864084 paper obtained by the
. above-described manner was impregnated with an aqueous solution
in wﬁich sodium tartrate was dissolved in water to make a
concentration of 18.0% by weight, in an amount of 250g perHIOOg
of the modified polyvinyl alcohol coated paper, to obtain a
fibrous shee_t. Also, the modifiéd polyvinyl alcohol coated
paper obtained by the above-described manner was impregnated
with an aqueous solution in which sodium sulfate was dissolved
in water to make a concentration of 12.0% by weight, in an
amount of 250g per 100g of the modified polyvinyl alcohol coated
paper, to obtain a fibrous sheet. The resulting respective
fibrous sheef-s - as exa_tmples. of the present invention were
subjected to the test of water—disintegra_tability,- wet strength,
"heat-resistance and water-disintegratability in cold water.

The test of water—disintegratability was conducted
according to the test of water—disinfegratability of toilet
paper regulated under JIS P4501 (Japanese Industrial Standard)
and disintegratability of ‘the fibrous sheet was measured in
water stream at a water temperature of 20+5°C. (In the Tables,
the results are shown in terms of second.) Specifically, a
specimen obtained by cutting the above-obtained fibrous sheet
into a square of 10 cm x 10 dm ‘was put in a beaker containing

300 ml of ion-exchanged water, followed by stirring with a



conpounds are present in an ampunt of 0.25 to 12.5 g per 100 g of the
nmodi fi ed pol yvi nyl al cohol coated paper 4 For exanple, 100 g of the
nodi fi ed pol yvinyl al cohol coated paper 75 i npregnated with 250 g of an
aqueous sol ution having a boron conpound concentration of 0.1% by wei ght or
mor e. Theotfdir ousTheatotaftitdnalpr epeed | wasnt6@h map e i nifheynstaten of
only one conpound of the water-soluble organic salt, the water-soluble
|norgamdi$9§15¥9ni@ﬂeth@téﬂhmﬂuﬁﬂ%h%%towa§om&ﬂhmPQQﬂslﬁ okservedpodsfbl e
to be inpregnated with 14 two or nore congpunds i n conbi nati on.
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parti cul @ s¥/afX& ebt enboVane anld/idriddte speed of 100 mm/min. Strength
at breakage (gf)lwas taken as a test result of wet strength.
(In tﬁe Tables, the resu;ts ere shown in terms of g/25mm.)

For the test of heat-resistance, the above-obtained fibrous
sheet was sealed up in a polypropylene envelope and then placed
in a polyethylene container, and was stored at an atmosphere of
40°C for 24 hours. After the storege, the fibrous sheet was
subjected to the above-described tests for water-
disintegratability and wet strength.

The test of water-disintegratability in cold water was
conducted according to the same method as in the test of water-
disintegratability of toilet paper regulated under JIS P4501
(Japanese Industrial Standard) and disintegratability of the
above-obtained fibrous sheet'was measured in water stream at a
water temperature of 10°C. (In the Tables, the results are
shown in terms of second.)

Comparative examples were prepared in the same manner as in
the above-mentioned method. The same base fibrous sheet as in
Example was <coated by _uSing a polyvinyl alcohol {the
saponification degree of 88%, aﬁd. the average polymerizatien
degree of 1700, "PVA-217" (trade name) available from  Kuraray
Co.,Ltd.) ih place of the sulfonic acid-modified polyvinyl

alcohol of Example, to obtain a polyvinyl alcohol coated paper.



The water-disintegratable fibrous sheet obtained by the above manner does
not. Suffer fromdeterioration in its maigr- disintegratability and
strength even if it is stored in rcumst ances of  hi gher

t enper at ures than the ordinary atnospheric tenperature, for exanple, at
40[ er r | *héucoatedvaspunt dfetheopalyffimyl rakeatmlervas atf og/inhi based on
wat er-di sintegratability even in water at | ower tenperatures than the

or di nar ythe nibasieer fdbrenpger gheet.  Kbsoexagieous t gelutions containing
water-disintegratability in water at 10C is not substantially changed from
the wat HOER%; nisYHAHbSHLERLEn AREersedive| aqtEate, reepectively were
wat er - di si ntegratabl e fibrous, sh
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: , to prepare the fibrous sheet. The water- egratabl e
fibrous ﬁ@ﬁ%&iﬂ}ltchahsie&baEEHE@Hpaixﬂﬂbtﬁbﬁaiﬂl@Sfﬂsioﬁypghbb%$ueTﬁéper

applied to human skin, for exanple, skin around anus, and can be used as a

W pIlng resulting fibrous sheets as comparative examples were subjected
to the test of water-disintegratability, wet -strength, heat-
resistance and water-disintegratability in cold water in the

same manner as in Example.

The results obtained are shown in Table 1.

[Table 1]
Tablel .
Comparative Example Example
Polyvinyl Alcohol ] Sulfonic acid-
) modified polyvinyl
alcohol
borax Sodium Sodium Sodium Sodium
sulfate tartrate | tartrate sulfate
Concentration
(3%by weight) 0.8 12.0 18.0 18.0 12.0
Water- :
disintegratability 182 330 132 63 .95
(second)
Wet strength 2511 2113 3121 2430 1874
(g/25mm) :
After storage
40° C for 24hours
Water-
disintegrata- 226 563 159 - 118 142
bility (second) _
Wet strength 612 1852 2956 2105 1771
(g/25mm)
Water-
disintegratability 320 540 162 102 151
in cold water
(second)

It is understood from the results of Table 1 that in the



sheet for cleaning a toilet room If the water-disintegratable fibrous
sheet” of the present invention is packeg,as a product previously wetted,

it is sold by sealed up to prevent the brous sheet from dryi ng.

Al ternatively, the water-disintegratable fibrous sheet of the present

i nvent i dilbroushesbobt igentajinying atthe Feulfombpl @cldraodddiifededppdbyyknyy

al cohol coated paper is inpregnated with an agueous sol ution containing the
or gani ¢ akgehok heStrRRGehi vas et ahewered heverr ahtesnpberaganati 40t Refior
foll owed by drying, to obtain_a dried water-disi ntegratabl e _fibrous

sheet. 24ROWF$ed Hhfer - disitheghthzore shepbudsdndetthen BubirnitedCidy be
[ ted wt i id.d ter . .Th t i, ti
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but the inventiqgn j.s not.consgtruy s heing.imted tqihese exanpl es
ExapLE 959 en e 0B R BieiBteltataidany b dsid orafaf ¥hunatse
filterede,ygéﬁ;elgye to Canadi an St-andard Freeness (CFS) test: 740 m) as a
raw nateri a I ber, a base fibrous sheet having a basis weight of 50
g/nerr] was prepared by a wet |aidgxaaRss Py using a paper nmachine with
round nmesh. After drying the base fibrous sheet, 10 g/nferr] of

sul fonic acigl-didkdries add ywbdditiéd CHODYvIRG1 CQBESHoDNcbAedUDABES Whst Ne
base fi brous sheet to prepare a nodified polyvinyl alcohol coated paper. As
a met hotprepared in the same manner as in Example 1. Aqueous solutions

containing sodium citrate, potassium tartrate and sodium
tartrate respectively as carboxylates were prepared. The
concentrations of the respéective solutions were each 18% by
weight. The modified polyvinyl alcohol coated paper was
impregnated with each of the aqueous solutions in an amount of
250g per 100g of the modified polyvinyl alcphol-coated paper, to
obtain a fibrous sheet.

The fibrous sheets thus obtained were measured in water-
disintegratabilify, wet strength, and water-disintegratability
and wet strength after storage ét 40°C for 24 hours. The
measurement methods are the same as in Example 1.

Moreover, in order to observe heat-resistance after storage
for a long period of time under high temperafure, the resulting
fibrous sheet was sealed up in a polypropylene envelope and then
placed in a polyethylene container, and after stored at an
atmosphere of 40°C for 7 days, water—disintegratability and wet
strength were measured. The measurement methods are the same as
in Example 1. | |

As a comparative example, a ﬁolyvinyl alcohol coated paper
was prepared in the same manner as’ in Comparative example of

Example 1 by using the polyvinyl alcohol in place of the



16 of .coating, the sulfonic acid- nodified polyvinyl alcohol was uniformy
coatéd on the base fibrous sheet by usigg a silk- screen (60 nesh). After
coating, it was dried at 170[err]C for m nutes by using a hot air stream
dryer. The sulfonic aci-d- nodified polyvinyl alcohol used had a

modi fi cauldfionliedyr cachf-Bodifibedy Polapuin¥l caaloohodkgree Thed3 nésuhting
pol ynmerization degree of 1150. The nodified pol yvinyl alcohol coated paper
obt ai nePHFEHY hbddeohel ccrpdgdnmanar \as | ippEganatadywiitham agebetion
solution in which sodiumtartrate was di ssolved in water to nmake a

concent RESRAFSS DY od4e3oeing: sadiugy Lastrater YsoWager 1¥wgmeKe hehe

nodi fi ed pol yvi nyl . al cohol_cpated . paper, to obtain a_fihrous sheet,
A so.  CHPGRRFTI LT oFS 0y PIaMEIRB el SROERE oBEAPaRd BPR HO0g of
above-descri nanner i_gpre ted with ap aguequs solution in waigch
odi um 19 e rRLRRF CaiBong T RIS Db druata BBRRLR, B0 nithe sthets),
vei ght . 4l ane2PURL OLndaRd Rifus 0% LL1488 MRALT! flaRE-LH Nin Al GOPLL-
coated paper, to obtain a fibrous sheet. ~ The resulting respective
fibrous &i’&fﬁ@eﬁ&%@i@f Olielthes PFERGHL , | WERBL-AH SMRR gHaaBAa% Y Cahfe
test of water-disintegratability, wet strength, heat-resistance an
wat er - divd 1t @@rengfthl | aFtéP Gdckawd eat The° c R 240thours and water-
wat er-di sintegratability was conducted according to the test of
wat er - diGisiregsgtatabilitylandi wvet papengtRgulfteed stodagellat RUFA for 7
(Japanese I ndustrial Standard) -

days in the same manner as in Example 2.

The results obtained are shown in Table 2.

[Table 2]
Table2
Comparative
Example Example
Sulfonic acid-
. . modified
Polyvinyl alcohol polyvinyl
alcohol
Sodium tartrate Sodium tartrate
Concentration
(8by weight) 18.0 18.0
Water-disintegratability 132 63
{second) '
Wet strength
3121 2430
(g/25mm)
After storage 40° C for
24hours
Water-disintegratability 159 _ : 118
{second)
Wet strength(g/25mm) 2956 2105
After storage 40° C for
7days ' -
Water-disintegratability 5900 ' 170
(second)
. Wet strength(g/25mm) 2984 2105

It is understood from the results of Table 2 that the
fibrous sheet containing the sulfonic acid-modified polyvinyl

alcohol is less deteriorated in water-disintegratability after



and disintegratability of the fibrous sheet was neasured in water stream at
a wat'er tenperature of 205[err]C (In tBe Tables, the results are shown in
terms of second.) Specifically, a specinen obtained by cutting the

above- ol gt f iga&;)gg%%hegbri 90 &a99uae onidhaldl * viirf At PUE gena

beaker contail of "1 on-exchange | owed by stirring wth

a 17 digirative etfipid onal  speed was 600 r.p. m The state of
di spersion o tthe fibrous sheet was continuously observed, and the tine

required for conpletion of dispersi gxamps.grgasured. Wet strength was
measured in such a manner that the above- obtained fibrous sheet was cut to
a test piece Mdpdsyw HivhoBssheedf wab pPepadiecd amd the) damd angiter add in
strength of the test piece was nmeasured wit-h a Tension test nachine at a
chuck diEstamplke 0f1100 nviarnhous t khadse ofcedhsd 1601 fodic n. aSldemgdhfaed
breakage (gf) was taken as a test result of wet strength. (In the Tables,

t he reswalkyeinykshadgoholiser ar othe/ ZEMhoxydic t heidemodifiledat Ped¥ivinghce,
t he above-obtained fibrous sheet was sealed up _in a polypropyl ene envel ope
and t herIhaks | Wexepof9atad Qe &bst abase, oMes sheepéd i 4he same
at nosphere of 40C for 24 hours. After the storage, the fibrous sheet was
subj ect MPNNQY, as; i Exgmple gdscr i YRELOUS o &lRds (o thgygiplfonic acid-

di sinteqraf Abild e MG R SIHHdYs or ‘the carboxylic acid-modified
polyvinyl alcohols were each different in the modification
degree, the saponification degree and the polymerization degree.
An aqueous solution was prepared by dissolving sodium tartrate
in water to make the concentration 18.0% by weight. The
modified polyvinyl alcohol coatgd papers thus obtained were
impregnated with this agqueous solution each in an amount of 250
g per IOOQ of the modified polyvinyl alcohol coated paper. The
fibrous sheets thus obtained were measured | in water-
disintegratability, wet strength, water-disintegratability and
wet strength after storage at 40°C for 24 hoﬁrs and water-
disintegratability and wet strength after storage at 40°C for 7
days. The measurement methods are the same as in Example 2.

As a comparative example, a polyvinyl alcohol coated paper
was prepared in the same manner as in Comparative example of
Example 1 by using the polyvinyl alcohol in place of the
modified polyvinyl alcohols. The resulting polyvinyl alcohol
coated paper was -impregnated with a solu_tion preﬁared by
dissolving sodium tartrate in water to make the concentration
18.0% by weight .in an amount of 250g per 100g of the polyvinyl
alcohol coated paper. The fibrous sheet thus obtained was

measured in water-disintegratability, wet strength, water- -



The test of water-disintegratability in cold water was conducted according
to tHe sanme nethod as in the test of r- disintegratability of toilet
paper regul ated under JI'S P4501 (Japanese Industrial Standard) and
disintegratability of the above-obtained fibrous sheet was neasured in

wat er stHesiRERIZALRRELLFENPRA Wek esEFengtrafter storagenat T48] €sfort fd

results are shown_in terns of second.)_ Conparative exanples were pregared

in the NORFFandRE a¥Watgrr ﬁés&Bﬁﬁgrﬁ‘Eﬁpﬁéﬁéa mé@bd Wethe StrRNPtRe RFBPBUS
heet EX t b . h th
Saponi {1 ESTTASE Rt 4 Brrek 3? Ge o ﬁﬁ%?%@'aep'a%}»%ﬂa%t 1TERRIRLe 81
1700, "PVA-2 | K , Ltd. | f
t he sul f oni cllgl%:el déén%‘gﬁgg y\%n@*b %&ﬁﬁn rg;@@%np e, to 2)b![ gl E :ce 0

pol yvi nyl al cohol coated paper 18 The coated anount of the polyvinyl

al cohol was 10 g/nferr] based on the base fibrous sheet. Al so, aqueous
solutions containing borax, sodiumsulfate and sodiumtartrate
respectively were prepared. The concentrations thereof are 0.8% by wei ght,
12. 0% by weight and 18.0% by wei ght, respectively. The pol yvi nyl

al cohol coated paper thus prepared was inpregnated each of the aqueous
solutions in an anount of 250g per 100 g of the polyvinyl alcohol coated
paper, to obtain, a fibrous sheet. The '



resulting fibrous sheets as conparative exanples were subjected to the test
of wdter-disintegratability, wet st reng%], heat - resistance and

wat er-di sintegratability in cold water ™ the sane manner as in Exanple.
The results obtained are shown in Table 1. [Table 1] Tablel Conparative
Exanpl e Exanpl e Pol yvi nyl Alldtsihdie 3] Sul fonic acid- nodified

pol yvi nylkaidk gohol bor ax | Somgdt (I gkamp190di UM Sodi um Sodium sul fate

tartrate tartrate sulis Zaplsorhcevﬂf?faf 2o -Caftenmor gtivy plconel () 8 12.0
18.0 ModkBicltion degrek?. O (%Y Wi ght) Water- disintegratability 182
330 (mol 82 63 0-% g5 (tsdconty® Wet-Strényth® 2-%°25%1° . 2113

di si nt egreat a- 226 K Lty _(Sécond)

3121 sapddiZfkation aeg’ln8e7¢§6%g/_025m§%§ft-e&_itlgga{age éll%iz,é‘léi }‘é)sr_024;'5%|rs Wat er -

Polymerization degree

1700 1600 1600 1600 1600 1700 . 1700 1700
Water- :
disintegratability 132 70 114 141 210 . 25 54 126
(second) .
Wet Strength (g/25mm) 3121 1500 2200 3760 >5000 634 1747 2861

After storage 40° C for 24hours

Water-disintegrata-

bility (second) 159 114 177 182 258 31 153 159
Wet strength '
(g/25mm) 2956 1215 2169 3325 >5000 591 1827 2684

After storage 40° C for 7days

Water-disintegrata- -
bility (second) >600 >600 >600 >600 >600 36 178 423

Wet strength .
{g/25mm} 2280 1141 2141 3279 >5000 588 1357 2611

Table 3:Example sulfonic acid-modified polyvinyl alcohol

2.5 2.5 2.5 2.5 3.0 - 3.0 3.0 3.0 3.0
86.0 88.0 90.6 92.6 88.0 90.5 92.2 93.1 94.1
1600 1600 1600 1600 1150 1100 1150 1100 1150
32 40 49 53 30 43 47 63 66
1435 2105 3021 3920 887 1225 1858 2430 3498
69 88 94 96 42 81 88 118 . 168
1387 = 2032 2887 3805 845 972 1426 2105 2588
119 210 298 332 81 160 180 191 195
1288 1977 2774 3585 827 1225 1177 1955 3130

Table 3:Example sulfonic acid-modified polyvinyl alcohol

3.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0 10.0
.95.5 93.4 95.0 96.8 97.9 95.2 96.6 98.0 99.5
1150 1200 1200 1200 1200 1130 1130 1130 1100
89 21 28 49 73 41 42 83 32
4385 448 964 1845 4517 673 1252 2130 370
216 45 51 96 138 39 47 121 35
3846 343 721 1600 3948 673 1120 2011 383
468 40 41 180 >600 51 80 211 35

3616 415 977 1545 4471 - 873 1435 1984 468




Wet strength 612 1852 2956 2105 1771 (g/ 25mm. Wat er -
disintegratability 320 540 1?3 102 151 in cold water
(second) It is understood fromthe resufts of Table 1 that in the 19

fi brous sheet containing the sulfonic acid-nodified polyvinyl alcohol,
strengt h s snot [ owered even aekadpistorage at 40[err|]C tor 24 hours. Al so,
in the fibrous sheet using the|satdokPiic a6idtkmodDElieli Bl yROhyY allydhoal cohol ,
its wat emModificates abgidd |ty was good and the water-disintegratabiTity in
col d wat gmoxers al so_excel | ent. | EXAMPLE*Z? A sti% oni & %ci d2nbdi fi%d pol yvi nyl
al cohol cagbeitipatien aegrepr epafed I n the sane manner as 1 n Exanple 1.
Aqueous daéhutions containing s hdiuth ci ¥4t e, ®%pbt as¥i-lim t 3-Pr at ggaond sodi um

tartrat e Polpwpaecttionl gegi@e cafb | at we prepar ed T
concentrations of the respecti epgégl utﬁ%%s \/\%S% ealcﬁggw%ar?\? weirlg % The

nodi f i ed Wapetydisiytegrataidhdty coated ggper Yes 1 ngregnajed W %D each of

t he aquedgsceluti ons in an anmpunt of 0g per 100g of the nodified
p0| yV| nymth‘(‘gfm;)ppr 1141 2100 4328 1258 2483 3284
After storage 40° ¢ for 24hours
Water- .
disintegratability 149 259 >600 110 170 291
(second)
Wet strength(g/25mm) 1069 2040 4245 1145 2263 3047
"After storage 40° ¢ for 7days
Water-
disintegratability ' 244 >600 600 411 518 3600
(second)
Wet strength(g/25mm) 1007 1944 3499 1088 1862 2856

[As for Fig. 1]

Fig. 1 1is a graph showing the relationship of a
saponification degree of a sulfoﬁic acid-modified polyvinyl
alcohol with the water-disintegratability and wet strength after
storage at 40°C for 24 hours as well as the water-
disintegratability after storage at 40°C for 7 days in the
results of Example 3 cérried out by using a 2.5 mol% modified
sulfonic acid-modified polyvinyl alcohol.

From Fig. 1, the following were found in the fibrous.sheet
of Example 3 using a 2.5mol% modified sulfonic acid-modified
polyvinyl alcohol.

In order to obtain the results -of the water-
disintegratability being 200 seconds or less and the strength
being 1000g/25mm after stprage at 40°C for 24 hours, the
saponification degree of the pquvinyl alcohol is preferably 86%
or more. Also, in order to obtain the results of'thé water-

disintegratability being 400 seconds or less after storage at



obtain a fibrous sheet. The fibrous sheets thus obtained were neasured in
wat er- disintegratability, wet strength,.and water-disintegratability and
wet strength after storage at 40[err]C ?gr 24 hours. The neasur enent
nmet hods are the sane as in Exanple 1. Mreover, in order to observe

heat - r es#@t@ndoraf 7 edansor agbef csaponbfitcationd defgreereofinddre hpghyvinyl
tenperature, the resulting fibrous sheet was sealed up in a pol ypropyl ene
envel opeaJefthhe?hS preeterably Pdkyern)ypese container, and after stored at
an at nosphere of 40C for_ 7 days, water- d|S|ntegratab|I|ty and wet strength
‘were measur edfRerneaRRALTicaEiPnBrgEee Ate tHiS Lue aks |Wﬁ%ﬁPEY185A§°a
conpar a'ﬁ]%]e%e exanpl e; a polyvinyl alcohol coated paper was prepared in the
sanme nm *as in Conparative exanple of Exanple 1 by using the polyvinyl
al cohol in place of the 20 sulfomé: i d- qagified pol yvi nyl al cohol
The resulting polyvinyl alcohol ated:g?C r S inpregnated with a

oo RIS D 2201 M0 OGR! iy ELE SRR e o

O R e

strengt a1 ¥6HEL -With tRE R&eerlail¥iABdgratability and wet strength after
storage at 40°C for 2_4 hqurs as well as the water-
disinfegratability after storage _at 40°C for 7 days in the
results of Example 3 carried out by using a 3.0 mol% modified
sulfonic acid-modified polyvinyl alcohol.

From Fig. 2, the following were found in the fibrous sheet
of Example 3 using a 3.0mol% modified sulfonic acj.d4modified
polyvinyl alcohol.

In order to obtain the results of the water-
disintegratability being 200 seconds or less and the strength
being 1000g/25mm after storage at 40°C for 24 hours, the
saponification degree of the polyvinyl alcohol is preferably 90%
or more. Also, in order to obfain the results of the water-
disintegratability being 400 seconds or less after storage at
40°C for 7 days, the saponification degreé of the polyvinyl
alcohol is preferably 95% or less.

The saponification degree af this time is preferably 88 to
94%.

[As for Fig. 3]

Fig. 3 1is a graph showing the relationship of a
saponification degree of°' a sulfonic acid-modifiéd polyvinyl
alcohel with the water-disintegratability and wet stréngth after

storage at 40°C for 24 hours as well as the water-



wet strength after storage at 40[err]C for 24 hours and water-
disintegratability and wet strength aft storage at 40[err]. C for 7 days in
the sane manner as in Exanple 2. The results obt ai ned are shomm in Table 2.

[ Tabl e 2] Tabl e2 Conparative Exanpl e Exanpl e Exanpl e Sul foni c
aci d- nvlnsirewmwmtm a&ftar pstorpael aF cHBIC S§8Fun7t da¥st dn sbBfum
tartrate 18.0 18. 0 Concentration

18. 0 (vsesitoht £ Example 3 carried ouf3py using a 4.93mol% modgfled

Water-disin e ratabj ( th 3121
2430 (g/ ¥9t%ﬁl %béfﬁg Q%}%Y Qﬁ% ?8 O¥@ter-disintegratability
%i85 Fromjﬁaésegongﬂev% o&%%%IQ%&/2¥mHnd in the flggéés sheet

of Example 3 using a 4.0 mol% modified sulfonic acid-modified
polyvin&l alcohol.

In order to -obtain the  results of the water-
disintegratability being 200 seconds or less and the strength
being 1000g/25mm after storage at 40°C for 24 hours, the
saponification degree of the polyvinyl alcohol is preferably 95%
or more. Also, even when the saponification degree of the
polyvinyl alcohol was 97%, the results of the water-
disintegratability after storage at 40°C for 7 days was below
400 seconds.

[As for Fig. 4]

Fig. 4 1is a graph showing the relationship of a
saponification degree of a carboxylic acid-modified polyvinyl
-alcohol with the water-disintegratability and wét strength after
storage at 40°C for 24 hours as .well as the water-
disintegratability after storage at 40°C for 7 days in the
results of Example 3 carried out by using a 2.0 mol% modified
carboxylic acid-modified poljvinyl alcohol.

From Fig. 4, the following were found in the fibrous sheet
of Example 3 using a 2.0mol% modified carboxylic acid-modified
polyvinyl. |

In order to obtain the results of the water-
disintegratability being 200 seconds or less and'the strength
being 1000g/25mm after storage at 40°C . for 24 hours, the
saponification degree of the polyvinyl alcohol is preferably 82%

or more. Also, in order to obtain the results of the water-



After storage 40[err] C for 7days Water-disintegratability >900

170 (secohd) Wet strength(g/25m) 2984 2105
It is understood from the results of %gble 2 that the fibrous sheet
containing the sulfonic acid-nodified polyvinyl alcohol is |ess

det eri or@istntegnatabiliitynbedma ad00i spcontier or 2ésst afdge astdogyé oat?
days as conpared with that of the conparative exanple. EXAMPLE 3 A base
fibrous %‘Pfgt fRgs Pr dnwrsed ithet heap heabben adaaree anf| cthe . polyvinydus
kinds of_ the sulfonic acid-nodified polyvinyl alcohols or the

car boxy| #+CeRPY- kS PFPEBTRBLYVPAFI OX L8/8Fs were coated on the base fibrous

20 d- modi 1 CEARCTIRTRETLEREhRI dSgPeRrBtcEPLBFLRe AE) BERSAFRPLY Aetyvi ny

o cohol s ver oSSl e " Bhb! AR Aot ST B O

e g ALY #0544, Do ESORAER o
is determlned based on the modification degree of the modified
polyvinyl alcohol. However, the modification degree and the
saponification degree fluctuate depending on the amount of the
fiber.and the kind and amount of the compound to be contained
therein. Thus, it is necessary to optionally control the

modification degree and the saponification degree.



| npregnated with this agueous solutlon each in an anount of Tﬂﬁ?SHEaPHAS
of the nodified polyvinyl alcohol coate% paper. The fibroug shn ip Dt
obtained were neasured in water- § S M ar=Yara\ ﬁ

wat er-di sintegratability and wet strength after storage at 40[err] C for 24
hours andhakt 35- claiimadedsatability and wetslfmmr“ﬂﬂllmllmnmr orage at
40[err] C for 7 days. The neasurenent .net hod I n Exanple 2.
As a conparative exanple, a polyvinyl al cohol® céat &d haper "was prepared in

t he sanme_manner _as in Conparative exanple of Exanple 1 by using the
pol yvi nyt- alcohﬁlWﬁ$ﬁﬂ1§i§%ﬂtqgﬁ9qﬁkiq|§Hb56P§vg%ﬁeQﬂQRWEF%SlngTW@ter"

ngﬂ{fbﬂgigpe aftﬁée fﬁlﬁ R0l TPGhs ARaRT ¢ SPREALES Aaniensto (AR e DR
-concentrat 100g _of. .t he

concent ' Bbiack: TR SR Wkolh 833TRM0h o2 200700000 A B erea

nmeasur ed d ra gty ng

disintegpbggwebﬁ?y higghgg %?gng h Fﬁ%gxgﬁéﬁagé%%F“@%§1F&Fd24%ﬁlgﬁgn§hd
vat er - di a%eaﬁaiat alhd itk andawet She e RdET s8hQLRe r @[6&{40 g’
days in the sane manner as in Exanple 2. The results obtaln are s

Table 3. consisting of a water-soluble organic salt, a water-soluble

inorganic salt and a boron compound being incorporated in the

sheet.

2. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the fibrous sheet is in a wet state by impregnating

with an aqueous solution containing said at least one compound.

3. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the binder is coated on a web of the water-

dispersible fibers

4. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the water-soluble organic salt is at least one
compound selected from the group consisting of sodium tartrate,
potassium tartrate, sodium citrate, potassium citrate, sodium

malate and potassium malate.

5. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the water-soluble inorganic salt. is at least one
compound selected from the group consisting of sodium sulfate

and potassium sulfate.

Sheet Has Been Re Iaced
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1.5 nol 99 Saponi fi cat ileR—degires 0
82.0 84 0 88.0 91.8 84.0 88 0 92.0 (% Polynerization degree
1700 6.1600 A qu-diqmbegrqmble f¥opousigheet agoolwimed- in claim
disintegratability 132 114 141~ 210 25

54 1be whessid tee Sf%%#?k‘bb%rrﬁpron compaynd is afsggast 20pg

3760 >5000 1747 2861 ter storage 40 C for 24hours
V\ater-di%‘?W%‘b‘P‘gt gelgeredy & %‘?é'boﬁﬁ? group jeensisting of b°rlf77a°1d182d
258 31, 153 159 Wet strength (g/25mm 2956 1215
2169 PEX- 55000 591 1827 2684 After storage 40[err]C f or 7days
Water-disintegrata- bility (second) >600 >600 >600 >600

>600 36 178 423 Wt strength '

7. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the binder has a saponification degree of 80% or

more.

8. A water-disintegratable fibrous sheet as claimed in claim.
1, wherein the binder is the sulfonic acid-modified polyvinyl

alcohol.

9. A water-disintegratable fibrous sheet as claimed in claim
8, wherein the sulfonic acid-modified polyvinyl alcohol has a

modification degree of 1.0 to 10.0 mol%.

10. A water-disintegratable fibrous sheet as claimed in claim
9, wherein the sulfonic acid-modified polyvinyl alcohol has a

saponification degree of 80 to 98%.

11. A water-disintegratable fibrous sheet as claimed in claim .
8, wherein the sulfonic acid-modified polyvinyl alcohol has a

modification degree of 2.0 to 5.0 mol%.
12. A water-disintegratable fibrous sheet as claimed in claim
11, wherein the sulfonic acid-mddified polyvinyl alcohol has a

saponification degree.- of 86 to 98%

13. A water-disintegratable fibrous sheet as claimed in claim

This Sheet Has Been Replaced
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(g/ 25m’r) 2280 1141 2141 3279 >5000f
2611 ‘Tabl e 3: Exanpl e sul foni ¢ aci d- nggl fied polyvinyl alc 3¢]]
2.5 2.5 2.5 3.0 3.0 3.0 '3oREPLACE%o
86.0 88.0 - 90.6 92. 6 88.0 90.5 92. 7 - 93,1
94.1 1609 Wwhergdp the suygfignic acigbmodifiert gpolyvinylp@lcohol hay a

1100 150 32, 40 49 53 30 . 43

47 mogxnficationgdegrae of 4ok to 2.@omplt andgmy saponifggation
1225 1858 43 3498 69 88 94 96

42 degiée’or 84 €3 908, 7o 168 1387 2032 2887
3805 845 972 1426 - 2105 2588 119 210

298 332 81 160 180 191 195 1288

1977 42774 w?tel?’-S&I?s r§€;b1de f:bﬁ% heet 1L 761 1mﬁé9§§ Slaim

3130 Tabl e 3: Exa c acl yV|nyI al'co

4.0 0 .0
95 & 8, Grh@rein tlf’e sulfonlé (Acn.d mod_?l.ﬂ.ed polg%éJZIle alGSZIg. has 8 0

2238 115{90%11foJééggﬂon degrje@oof 2 012QQ 3 0 Qn%(i@ and Jal?’gaponzl.fn]:&%gon

42 de@itee of 863€o4685 448 964 1845 4517
673 1252 2130 370 216 45 51 96
138 39 47 121 35 3846 343 721

. 1600 3948 ) 673 1120 2011 383 468 40 ,
41 151807 water-@gdgintegraimble fibiggus sheet2a$ claimelb Bf16laim
415 977 1545 4471 873 1435 1984 468

24 Tabl 88 wherein the sulfgpif| @cid-modified polyvinyl alcohol has a
modification degree of 3.0 to 5.0 mol% and a saponification

‘degree of 92 to 98%.

‘) O O O

This Sheet Has Been ReIpIaced




car boxylic acid-nodified pol yvinyl alcohol Modi fi cati on degree (nol %

1.0 1.0 ~ 1.0 2.0 2.0 2.0 Saponification degree Saponification
degree 80.0 84.0 88.0 82.0 88.0 3190.0 Pol ynmeri zati on degree 1800
1800 1800 1800 1800 1800 Water-disintegratability (second)

71 84 139 59 75 94 Wet strength (g/25m) 1141 2100 4328
1258 2483 3284 After storage 40[err]C for 24hours Water-
disintegratability 149 28bstragd0of the disrdosu®l (second) Wet
strengt h(g/ 25mm 1069 2040 4245 1145 2263 3047 After storage
40[err]c for 7days Water- disintegratability 244 >600 ->600 411
518 >600_(.s ecoqg) Wt _stren th( 944 3499 1088 1862
2856 [As f ]thquvenﬁ oRg: QA£€%aBﬁSIgﬁﬁﬁﬁﬁﬁABPEeFIﬁgpgs|onshlp of

he.nat er '%ﬁ&%ﬁ%ﬁﬁﬁ HoSHEHEB, Sof el “Wreiot? oY age” at 400 for 24
hours as well as the water-

There is disclosed a fibrous sheet using a modified
polyvinyl' alcohol as a binder with which an aqueous
solution containing a water-soluble organic salt, water;
soluble inorganic salt and/or water-soluble boron compound
is impregnated whereby wet strength of the fibrous sheet
cén be maintained. The fibrous sheet thus obtained is
excellent in water-disintegratability and strength, and
its water-disintégratability and strength are not loﬁered
even at high temperatures. Furthermore, it is excellent in

water-disintegratability even in cold water.

Figure: None



di.sintegratability after storage at 40C for 7 days in the results of

Exanpl e 3“carried out by using a 2.5 nol % nodi fi ed sul foni c aci d-nodi fi ed

pol yvinyl alcohol. FromFig. 1, the follow ng were found in the fibrous

sheet of Exanple 3 using a 2.5nol % nodi {jgd sul fonic acid-nodified

pol yvi nyl al cohol. In or der to obtain the results of t he

wat er- disintegratability being 200 seconds or less and the strength being

- 10009/ 25mm after storage at 40[err]C for 24 hours, the saponification
degree of the polyvinyl alcohol is preferably 86%or nmore. Also, in order
to obtain the results of the water- disintegratability being 400 secgnds or

| ess after storage & 25 40 C for 7 days, the saponification degréeé

the polyvinyl alcohgs is preferably 91% or |ess. The saponification degree

at this tinme is preﬁegably 86 o 91@6 [As fog%Flg 2L, Also, Fig. 2 is a
tion dégree ofeg sulfonic

graph show ng the re&f & i onshi ponlfl
aci d-nodi fied polyvnnyl alcohbl mlth the watdr-dfsin Pegrata Fity and wet
strength after stpragg at 40[err] C for 24 hours as well as the
water- disintegr§& abillity afteristorage at 40C for 7 days in|the
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results of Exanple 3 carried out by using a 3.0 nol % nodi fied sulfonic

aci d- nodi~fi ed pol yvinyl alcohol. FromFig. 2, the following were found in
the fibrous sheet of Exanple 3 using a 3. Omol % nodi fied sul fonic

aci d-nodi fied polyvinyl alcohol. In 2ader to obtain the results
of the water- disintegratability being 200 seconds or |ess and the
strength being 100Qg/25mm after storage at 40C for 24 hou(r)ﬂ ihe
saponi fication degrge of the polyvinyl alcohol is preferably 90% or it e.
Al'so, in order to oBtain the_results of the watgr- digjntegratability being
400 seconds or Iessga% er st§rag 40[e@Br]C f& .7 d&/s, tke

saponi fication dggree [0 ryVITny, ST 5% or | ess.
The saponificatign Hedqree at\this tine is prefenably 88 to.9%4% [As for

Fig. 3] Fig. 3 i aZgrlaph shoddng the‘reliati om8hj p:of a sapopification
degree of a sulf&ni¢ dci d-nodiXied pol yviinyl al cpbhol mﬁth_thk

wat er- di si nt egratabilijty and L strengih after §torage at 440 C for 24
hours as well as the water: 26 disintegrdtability affer storage at
40[err] C for 7 days ijn the res anple 3 tarried out| by using a 4.0
nmol % rodi fi ed : :
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sul fonic acid-nodified polyvinyl alcohol. FromFig. 3, the follow ng were
found in the fibrous sheet of Exanple 3 using a 4.0 nol % nodi fi ed sulfonic
aci d-nodi fied polyvinyl alcohol. In or der to obtain t he results
of .~ the water- disintegratability bejmag 200 seconds or less and the
strength bei ng 1000g/ 25nm after storage at 40C for 24 hours, the

saponi fication degree of the polyvinyl alcohol is preferably 95% or nore.
Al so, even when the»saponification degree of the polyvinyl alcoho s
97% the results=Zof +the water- disintegratability after storaééggf
40[err]C for 7 dayss\®s beIOM/ng secongg. [As fog Fig. 4] Fig. 4is a
graph showi ng the rglationshipof a sap |f|cat|on‘degree P _a carboxylic

acid-nodi fied pon%EnKl aPco oH w th thelwater-drg ntegratap 5i|ty and wet
strength after siors g [err]C for, 24 houts ‘as well "as the
wat er - d|$|ntegrat i |ty af storagE]at 40 C f 7 days | n the results
of Exanple 3 cangiey out by using a 2.0 nnl@bnndlfled car bokylic
aci d-nodi fied polyvinyl alcohol\ FromFig.}4, theiflollow nglwere found in
the fibrous sheet of [Exanple 3 ing a 2 Cnnl@anC|f|ed carpoxylic
aci d- nodi fi ed=gol yvinyl. In or qer t o obtaln t he results of
t he wat er - sintegratability bging 200 séconds of less and the strength
bei ng 10009/ 2'Bm af t e st orage:at or 24 hours} the
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saponi fication degree of the polyvinyl alcohol is preferably 82% or nore.

Al so,” in order to obtain the results of the water- 27 disintegratability
bei ng 400 seconds or less after storage at 40C for 7 days, the

saponi fication degree of the polyvinyl4/4 cohol is preferably 82% or |ess.
The saponification degree at this tine is preferably 82% As descri bed
above, in the water-disintegratable fibrous sheet of the present invention,
preferred saponificatzon degree is determ ned based on the nDdificatgﬁE 4

degree of the nodifi&l polyvipapyl algghol. However, the nodificati
degree and the sapon@igati on%egre fI.uct§ate dﬁoéndi r§; on tdhe anount of
the fiber and the ki un ] i Bed therein.
Thus, it is necpsﬁ?r tiionally cgntrol tHe nodifichtion degree
and the saponificdtien [degree. 28 What i% clainmed is: 1. A

wat er -di sintegrat gblg |fibrous
whi ch sheet conIth§°a sul fonic
bi nder, and at | east oqg

sheet conphising water-dispefsible fibers,
aci d-nodi f14d pol yvi:nyl al cohpl as a :

o
[=2]

|
86
Saponification degree

2.0 mol% modified carboxylic acid-modified polyvinyl alcohol
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clainmed in
| npregnat i
conpound.

Ao 186~

.. . HtET
el ected fromthe group consisting mber-sol Jtﬁﬁfl-épmecs _
n

nmpound pe[n

claim 1) whereif the Yibrous sheet is in a wet pthte by

ng with an aqueous solution containing said at | paSt—one

3. A water -disintegratable fibrous sheet as clpined in claimil,

wher ei n t hEhBtnd8r claimgdi d8:on a web of the water- di spersible fibers 4.
A water-disintegratable fibrous sheet as clained in claim1, wherein the
bl e organic salt is at | east. one corrpound sel ect ed fromthe group

wat er - sol u
consi sting
pot assi um
wat er - di si
wat er - sol u
group cons
SHEET 29 6

fromthe g

of 30|um artr pot a citrate,
i"trat Brm Il tgg&ﬁ%%b W at %ﬁj cRmprJ.SJ.ng

gg%ﬁgfigh%ﬁé&g% %E’T%I'I eas @Ingﬁ%gkgou rﬂs %{\h% romL"'t%h

t f MENT
heikfdolciey Emfﬁgi‘gti SFFEheE Y BT ﬁ‘*aiéfé RIS S
wher ei n t heoigbBhdSsé Léd-ted Frdi SAENPESED icondlistaay of e watd@ged utaleect ed

roup consisting of boric acid and
organic salt, a water-soluble inorganic salt and a boron

compound being incorporated in the sheet.

2. Awater—disintegratable fibrous sheet as claimed in claim
1, wherein the fibrous sheet is in a wet state by impregnating

with an aqueous solution containing said at least one compound.

3. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the binder is coated on a web of the water-dispersible

fibers

4. Awater-disintegratable fibrous sheet as claimed in claim
1, wherein the water-soluble organic sélt is at least one
compound selected from the group consisting of sodium tartrate,
potassium tartrate, sodium citrate, potassium citrate, sodium

malate and potassium malate.

5. Awater-disintegratable fibrous sheet as claimed in claim
1, wherein the water-soluble inorganic salt is at least one
compound selected from the group consisting of sodium sulfate

and potassium sulfate.
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borax. 7. vaat—er—d*rﬁ—ﬁt—egFa{—&bl e fibrous sheet as clai 1 OREP'EAGEMEN‘F .SHEET-

wherein the bi F cati onggegree of 80% or r g

wat er - di si nt egr, eet as aimed in claimil, erein

sul foni ¢ aci dgr’]rm Eﬂim @j m al cohol has a nodificatio eéﬂe@onWQ?O
to 10.0 nol % . 9. A water-disintegratable fibrous sheet js| claimed in

claim8, wherei n the sul fonic acid-nodified polyvinyl alc ‘o'I
saponi fication degree of 80 to 98% 10. A water-disintegr

sheet as clained_in claim1, wherein the sulfonic acid-nodjfied ponV|nyI
al cohol ha&- a rmﬁl"f?t:%‘f &H&ﬁ%’é"&ﬂ ble §ipgoyssheptasglaimed in claim

- I bro h I d I 10, wherein the
Sul foni ¢ add HBE ARG A5 AR IR Ed RO PoRD. £BBSEHY %le%tqtor;w anef 86
% fib heet in ¢laim
E&Ei&bﬁw@ﬂéﬁ%ﬁg}@c@ §gtféﬂ%%§e S4B EoR AR AP, BAE 51 §oA AN
al cohol Eﬂ agodlflcatlon degree of 1.0 to 2.0 nol % and a saponification

degree of to 90% A water-disintegratable fibrous sheet as clained
in claiml, wherein the sul foni c acid-nodi fied polyvinyl alcohol has a

f_.h.as a

7. Awater-disintegratable fibrous sheet as claimed in claim

1, wherein the binder has a saponification degree of 80% or more.

8. Awater-disintegratable fibrous sheet as claimed in claim
1, wherein the sulfonic acid-modified polyvinyl alcohol has a

modification degree of 1.0 to 10.0 mols..

9. Awater-disintegratable fibrous sheet as claimed in claim
8, wherein the sulfonic acid-modified polyvinyl alcohol has a

saponification degree of 80 to 98%.

10. A water-disintegratable fibrous sheet as claimed in claim
1, wherein the sulfonic acid-modified polyvinyl alcohol has a

modification degree of 2.0 to 5.0 mol$%.

11. Awater-disintegratable fibrous sheet as claimed in claim
10, wherein the sulfonic acid-modified polyvinyl alcohol has

a saponification degree of 86 to 98%

12. Awater-disintegratable fibrous sheet as claimed in claim



rmdificat’ion degree of 2.0 to 3.0 mol % and a saponificatioh

95% | e fibrous sheet as clainedjih claimi1,

vvherel n t he suI Hmlw munlfﬂﬂn ed pol y3 nyl al cohol has a frofi iZcNOVG1999
degree of 3.0 to*5.9 nol %baldd & saponification degree of 92§ t_98% 15. A
wat er-di sintegratable fibrous sheet conprising water-di jﬁgrsi bl e t1Dbers,

~ which sheet contains a carboxylic acid-nodified poly Y)ﬁ ehol—as g
bi nder, anlls Aherin %sgéﬁemagédem@af#eém@mvw Rleshek haggaof
pot assi um sul fate, anmoni um sul fate, zing sul per sulfate, ,iron

co
sul fate, nBQRESIcATienrdedres) afi hofh S0l ?apem°€3t aul 8| SAPORMEIAALAPD
nitrate, di um ni %n @% pgégsm umnitrate, alumnumnitrate, sodium
chl ori de, ‘8 FEESi @ | B9i *sodiumtartrate, potassiumtartrate, sodium
citrate, potassiumcitrate, sodi um nmal at e and pot assi um nmal at e bei ng
incorporated in the sheet. A water-disintegratable fibrous sheet as-

cl ai med i gl ai %éteﬁ%&%'ﬁtgg%a@a% 181 SDSEL ehl /g YRR F B

|rrpregnat| ng an aqueous SO 1'on contdl ning Sal eas

conpound. {7 .yherteiRitie Sul'rBhge" a&ﬂ-‘ﬂ-ﬁoﬁh?&euspéiﬁinff LGRS Hdy gl @i m
15, wherein’the binder is coated on a web of the water- di spersible fibers
modification degree of 2.0 to 3.0 mol% and a saponification

degree of 86 to 95%.

14. A water-disintegratable fibrous sheet as claimed inclaim
1, wherein the sulfonic acid-modified polyvinyl alcohol has a
modification degree of 3.0 to 5.0 mol% and a saponification

degree of 92 to 98%.

15. A -water-;disintegratable fibrous sheet comprising
water-dispersible fibers, which sheet contains a carboxylic
acid-modified polyvinyl alcohol as a binder, and at least one
compound selected from the group consisting of potassium
sulfate, ammonium sulfate, zinc sulfate, copper sulfate, iron
sulfate, magnesium sulfate, aluminum sulfate, potash alum,
ammonium nitrate, sodium nitrate, potassium nitrate, aluminum
nitrate, sodium chloride, potassium chloride, sodium tartrate,
potassium tartrate, sodium citrate, potassium citrate, sodium

malate and potassium malate being incorporated in the sheet.

16. Awater-dis integratable fibrous sheet as claimed in claim

15, wherein the fibrous sheet is in a wet state by impregnating
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18. ~ A™water-di'sintegratable fibrous sheet as clained in cf ai m 15, whergin

t he bi nder has a ﬂ"mn‘mjnllmmumgree {f 80%or nore. | 17 NOV 1999

with an aqueous solution containing said at least one compound.

17. Awater-disintegratable fibrous sheet as claimed inclaim
15, wherein the binder is coated on a web of the water-

dispersible fibers

18. Awater-disintegratable fibrous sheet as claimed inclaim

15, wherein the binder has a saponification degree of 80% or

more.



