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1 . WATER- DI SI NTEGRATABLE FI BROUS SHEET FI ELD OF THE I NVENTION T ;? 563 g )
invention relates to a water-disintegratable fibrous sheet that 4s easity ¢
di spersed by flushing water, and nore pa%rticul arly, relates to a
wat er - di si ntegratabl e fi brous sheet that is excellent in
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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 LLet as_ it . Lt i1s not excellent in
wat er-disintegratability, it MLMO be dispersed in a
septic tank, and brings danger of cl oggi ng drai npi pes of a_toilet, when
bei ng thrown atR§ RXESERAi 8T i0n oF fetesiondv et , VRkeGeRbFAntegratate)
fibrous sheet inpregnated with a cleansing liquid or the |like has to be
strong efibbyhAus oskeetrdrabiducaisidywilprngregerey ifdnshiifid waserngand more

i npregnated with a cleansing liquid, and at the sanme tine, has to keep its
wat er - dpsertieglarapi |Irelaties thea exader -disiategrababie Zitmowsdhdedi tieat i n
atoilet. Therefore, a water-disintegratable fibrous sheet that has good
wat er - di ssnéags it hntwater Gigiengdratabindicgntstirenith | RederbBadedtance
Japanese Patent Publication H7-24636, for exanple, discloses a

wat er - di ght REtatali 816t &gPa Hdb PI DEpICGin UMOSRE !, Wat er - sol ubl e bi nders
containing a carboxyl group, netallic ions, and an organi c sol vent.
However, the nmetallic ions gd@xdididRidy SHEO 1586

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. TIf it is not excellent in water-disintegratability, it
requires a long time to‘be dispersed in a septic tank, and brings
danger of clogging drainpipes gf 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 conducting wiping operations while being impreg.nated with
a cleansing liquid, and at the same 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
go_od water-disintegratability and strength sufficient to use is
demanded.

Japanese Patent Publication H7-24636, for example, discloses
a water-disintegratable cleaning product composed of water-soluble
binders containing a carboxyl group, metallic ions, and an organic

solvent. However, the metallic ions are irritative to skin.



2 Japanese Laid-Open Patent H3-292924 discloses a water-

di sintegratabl e cl eaning product conposed of fibers containing polyvinyl

al cohol inpregnated with an aqueous sol ution of boric acid. Japanese

Lai d- Open Pat ent H6- 198778  di scl oses a water- disintegratable

sani tary napki dapanesesed.Lid 0pen\oPaieh8briis- 2ord B NidigAAsys Ndl Ra R0l
added with boric ign and bicarbonic ion. In these inventions fibrous sheets
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cross-1inks polyvinyl al co ol wever, a |large amount of binder, I-e.
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suf fici ent m scel I aneou pro uct s i nc I'Ng suc

wat er - rat uct re ofifen hicle or a warehouse
during tﬁgp%grgansgf(;‘l?fatlgﬁl anzyat% (r%ageﬁg %%gﬁ% §fes Pn sTRHEE"
closed s e e the outer spheric tenperature. In the case,

wher e thgg ipgegFB‘?@ng’n %P%R&}a? PHB L hayCHRP i Bfy PePrvoNgRr fabric

t enperature of 40[err]C or gher in the middle of summer. Wen _

wat er - di SPRtedpanrgRLyinyoabcolpkadded i dnborie 195 and hisiarbomicetprit ed

are packed as finished products and then shipped to market,

wat er - di $prthegaiaventignandibrousniiealfs ahe produoed tghbdnding eachnfibeb! v

deteriorated if they are left under high tenperature circunmstances.

Ther ef or esiagveteyexiiisismsughadthai boribramisi shess - hhsks @algtvdingli £ 5cohol.

wat er-disintegratability and strength even under high tenperature

ci rcunst Howesert hal large tamdedt - 6£sbihasee is el NPYPdigRtinyl alcohol, is
required to produce fibrous sheets having strength sufficient to use.

Furthermore, miscellaneous products, including such water-

disintegratable products, are often left in a vehicle or a warehouse
during their transportation and storage, and the temperatures in such
a closed space rise above the outer atmospheric temperature. 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, awater-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
water-disintegratable cleaning products and the water-

disintegratable non-woven fabric disclosed in the preceding

publications.



However, there is no report relating to the heat-resistance in the

wat er - di si nt egr at abl e cl eani ng product s and t he wat er -

di si nt egrat abl e non-woven fabric disclosed in the precedi ng publications.
3 Water tenperatures are generally |lower than the atnospheric tenperature

though they vagytdiepesmiarhiireLatNgendhen 1y lokeeughafeehei Sthbsher Byay
and drained in a tgoilet after used, it has to be disintegrated in water at
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However, as to the -fibrous sheet usSing polyvinyl alcohol as a binder, its
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tenperatures of water, but “deteriorated in response to a

tenperatyre f er.. Y OF, THE | NVENTI ON-An obj.ect .of the present
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has excellent, water- disintegratability, while being strong enough to

Wi t hst anBoRPEFAE EPerme ond PARBLACYE TE ectiOdFVERe B dubibe AYBRPRSEHESt o
provide a water-di sintegratable fibrous sheet that is excellent in heat-

resi st anB8ing: PPLvEiRY hetlepfekiania tHdderesditf WAveRrdbalntegraiRrbid ey a

wat er -di si ntegratable fibrous sheet that is excellent in water-
di si nt egiatggnerailleeahapgedoiniragpense to a rise in temperatures of water,

but deteriorated in response to a fall in temperatures of water.
SUMMARY OF THE INVENTION

An object of the present invention is to provide a water-
disintegratable fibrous sheet that has excellent water-
disintegratability, while being strong enough to withstand wiping
operations

Another object of the present invention is to provide a
water-disintegratable fibrous:éheet 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 even in cold Water.

Still another object of the present invention is to provide a
water-disintegratable fibrous sheet that does not exert harmful
influence on human bodies.

The present inventors have made attention to that electrolytes
have a function of salting out of polyvinyl alcohol, and have found
that a water-disintegratable fibrous sheet, which is excellent in
water-disintegratability, strength and heat-resistance, can be

obtained by particularly using carboxylate among the electrolytes.
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Still another object of the present invention is to provide a

wat er - di si ntegratabl e fibrous sheet that, does not exert harnful influence
on human bodi es. The present inventors Have made attention to that

el ectrol ytes have a function of salting out of polyvinyl alcohol, and have

found that a Wah&fpr@sent! SOVt A phbPiQys Sheelr - a¥E Gt dgr a%bﬁgbngggtn&g by

water-disintegratahility, strength and heat-resi stance, can
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i nvention provides a I sintegrata brous sheet co ﬁln
| e .bi nd ntqQ a she r
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of the flbrous sheet

el ectrol yte nalntalns strenoth even In such a state
that the fibrous sheetRBE&REER RS e LY FAB I3 alvA W L8 i npregnated with
a cleansing liquid and the I|k i.e., in a met state That is, a
deterioration &R BhﬂdpﬁgsgutehgvhnhhmMQ the $almamg|Gumt@ﬂeﬁmedpo]ym¢nyhhen
it encounters a large amount of water, the electrolyte is dissolved in
wat er, t hdsohhé widily theydlesl wwligitei mamisaind sgrongtiiiod ehe Fidrpusdéssot yed,
and as a result, water-disintegratability is exhibited. The water-sol uble
car boxyl eteni $n prefleaabtyt@ttignsheOftfbrous sheet bound with the polyvinyl
alcohol is impregnated with a cleansing liquid and the like, i.e.,
in a wet state. That is, a deterioration of binding strength among
the fibers is prevented. Then, when it encounters a large amount of
water, the electrolyte is dissolved in water, thus the polyvinyl
alcohol in a salting out state is also dissolved, and as a result,
water-disintegratability is exhibited.

The water-soluble carboxylate is preferably at least one
selected from the group consisting of sodium tartrate, potassium
tartrate, sodium citrate, potassium citrate, sodium malate, and
potassium malate. By using these salts, the water-disintegratable
fibrous sheet can be produced with excellent water-disintegratability
and strength. When using these salts, the carboxylate is preferably
present in an amount of 1.25 g or more per 100 g of the fibers, so
as to enhance strength of the water-disintegratable fibrous sheet.
The water-disintegratable fibrous sheet of the present invention is
preferably in a wet state, where the fibrous sheet is impregnated
with an aqueous solution in which the carboxylate is dissolved, so

that the carboxylate is efficiently contained in the fibrous sheet.

The polyvinyl alcohol is preferably present in an amount of 3



selected fromthe group consisting of sodiumtartrate, potassiumtartrate,
sodiumcitrate, potassiumcitrate, sodium nmalate, and potassi um nmal ate. By
‘using these salts, the mater-disintegrai%ble fi brous sheet can be produced
wi th excellent water-disintegratability and strength. Wen using these

sal ts, t@soﬁpﬁgagpggf%& HEE FQPLY &fﬁﬁ&tanio%n%“o@gﬂtagﬁeoﬁkiﬂuﬁ%gcs’ﬁofvfe

per 100 g SO as to enhance Sstrength o
wat er - di si_nt egratabl e.fibro sheet.. The ter-disintegratable fibrou
Sheet of LPnEoRPoLBAR PRy En a5 FETHHLIns AFErdur Shnar DPRPBos, AEPcSEhEs
fibrous sheet is ing%egnated wi th an aqueous sol ution in which the
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in the fibrous sheet. The polyvinyl alcohol is preferably present in an
amount ofhget ganpo3p Hepeobrtadngdef t hErembethe | viewpoimbunef of waher-
pol yvi nyl al cohol is nore than 30 g, the resulting fibrous sheet becones
too stiffiswhtegzetabllityast thieafiiBroys tdheeitnt fudtide sormgtiheopolireinyl
fi brous sheet cannot be obtained. From the viewpoint of water-

di si nt egmatehblli pyepérabiy fdy ausapbagtichtiohadagied oEheoped yuigy! ral cohol
preferably has a saponification degree of 80 to 92% It is preferred that

the pol ypra¢ergbacit the GAVRANIY & SBHBIEL s Ydat e a0Bi e PoRDsRE£hELET S
because of easiness of production. The contents of the carboxylate and the
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The contents of the carboxylate and the polyvinyl alcohol is
preferably 1.25 g or more of the carboxylate per 3 to 30 g of the
polyvinyl alcohol. Water-disintegratability and strength of the
water-disintegratable fibrous sheet are well-balanced in this range.

In the case where the water-disintegratable fibrous sheet of
the present invention is used as \wet-type tissue paper, a basis weight
of the fibers is preferably 20 t; 100 g/m?>. The fibrous sheet of the
present invention can be used satisfactorily as wet-type tissue paper
in this range.

The water-disintegratable fibrous sheet of thé present
invention, which is charac:ter:i.zedb;7 comprising the fibers bound with
the water-soluble binder and formed into the sheet form, in which
the binder comprises the polyvinyl alcohol and the water-soluble
carboxylate is added to the sheet, will be described in more detail
below.

In the fibrous sheet of the present invention, fibers having
good dispersibility in water are used. The term "dispersibility in
water" used herein has the same meaning as water-disintegratability,

i.e., the properties such that it is divided into minute parts upon



wat er -di sintegratabl e fibrous sheet are well-balanced in this range. In the
case where the water-disintegratable fibrous sheet of the present invention
is used as wet-type tissue paper, a basi®6 weight of the fibers is

preferably 20 to 100 g/M2. The fibrous sheet of the present invention can

be used satisfactorily_as wet-type tissue paper in this range. The

wat er - di %Pﬁttg‘&?;f‘gtfex?f‘g?oﬁ’gmé%ge?% 2% present invention, which is
characterized b}/l CONQri Si ré% the fibers bound with the water-sol uble binder
and forned int 8PERRT oPAFUFRAL \hikaTrs REdpPReBicRbnprReRs caRe PROYSSR ny |
al cohol and the water-soluble carboxylate is added to the sheet, will be
descri be@Si fhfof tPeEs HFntRdned 1o thfavater vlis YHeaaradabliee f3prouat sheet

i nvention, fibers having good dispersibility in water are used. The term
"di sper sioffi the presentitiorventdon . hekximp as of Hhespaeurahfiiihgrasinclude wood
water-disintegratability, i.e., the properties such that it is divided into

m nute paulle,upmd ex8mpbesacifi nthe thegecabodibeats icludéneagénbeish af
natural fibers and chem cal fibers can be used as the fibers contained in

the wat eredienerhegtat iddahd lPolypropeaenefad Aesyi@edilc FONERL | .th X8RP €S
of the natural fibers include wood pul p, and exanples of the chem cal

fibers inglude Fia¥98 as @ En%@lﬁn%'bﬁi?%eﬁi:Pei:hénﬂiﬁéfé’pxﬁ&?ykﬁf@héﬁ @?nBain
synthetic fiber. Wth using these fibers as a main conponent, the fibers
may furtRer ¢3R! @ihers such as cotton, rayon, synthetic fibers such as
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 present invention
is preferably 20 to 100 g/m?. If the basis weight is less than 20

2

g/m°, the strength cannot be of}_tained which is necessary when the
fibrous sheet is used as a sheet rfor wiping operations. Also, if the
basis weight is less than 20 g/m?, the fibrous sheet becomes stiff
because the characteristics of the polyvinyl alcohol coated as a
binder becomes dominant, resulting in lowering of softneés. If the
basis weight is more than 100 g/frlz, flexibility as a fibrous sheet
is lost. Also, if the basis weight is more than 100 g/m?, a large
amount of the polyvinyl alcohol must be coated as a binder, resulting
in a fibrous sheet that lacks water-disintegratability. When the
fibrous sheet of the present invention is used as a fibrous sheet
for wiping skin around anus or cleaning, the basis weight of the fibers
is more preferably 30 to 70 g/m* from the viewpoint of strength and

softness.

The fibrous sheet of the present invention can be produced by



natural fibers such as cotton, rayon, synthetic fibers such as

pol ypropyl ene, polyvinyl alcohol, polyester and polyacrylonitrile,
synthetic pul p nade of pol yethylene and the |ike, and inorganic fibers such
as glass wool. The basis weight of the fibers used in t he present invention

Is preferall 0.1 ht i.s l.ess than

strgngth g na/nfo%%o O%%)cgrpﬁlggeml rhé fe%ai% ‘igmgﬁﬁﬁﬁ ¥ SPSHgngﬁgﬁfg}g
used as et fo operations.. Also, if the basis_ wei i s_| ess
than 20 BFRE i {ff %’bgﬁgsﬁggp TIRFAIRIE sheR tﬁ@c%m@%éheﬁaria%?émig?@és
of the ponV|nyI al cohol coated as a binder becomes dom nant, resulting in
| ower i ngP¥f t86f Medsdaids pmesesssi @ ﬁérogﬁt weR ﬁﬁpéuﬂﬁénlioéréﬁﬂﬂ and then
flexibility as a fibrous sheet is lost. Also, if the basis weight is nore
t han 100pglywinyl| atgehohmmta bfintlae ;ﬁnqpahgﬂ bal aohilk ractedse proaked as a
bi nder, resulting in a fibrous sheet that |acks water-disintegratability.

When t he thieblbkis. siTwet fhbet heslpiesa sheetvéolrined 1lunp 9EAF B5eps WHorein sheet
for wi ping skin around anus or cleaning, the basis weight of the fibers is

nore prefgrabltyod ¢ the gid&ré 329 dhLaNdEIRY HémOfextlen®NIt Pn adid §9££8@§S
The fibrous sheet of the present invention can be produced by 7 any of a
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in the art. For exahple, when the fibrous shéet is produced by

process, (feof pBeLvIRG1PLPGYREY LS drbfitheANd then

There are many kinds of polyvinyl alcohol having various
saponification degrees and polymerization degrees.

With respect to the saponification degree of the polyvinyl
alcohol used in the present invention, one or both of completely
saponified products and .partially saponified products can be used.
Spécifically, partially saponif:ied products are preferred from the
viewpoint of water-disintegratal;ility. The saponification degree of
the polyvinyl alcohol is preferably 80 to 92%. If the saponification
degree is less than 80%, strength of the water-disintegratable fibrous
sheet is lowered, and the fibrous sheet tends to be broken on wiping
operations to wipe skin around. anus or for cleaning. If the
saponification degree is more than 92%, water-disintegratability is
deteriorated even though strength becomes high. The saponification
degree is more preferably 82 to 88% from the viewpoint of water-
disintegratability and strength. In the case where polyvinyl alcohol
héving a low saponification degree is used, strength sufficient to
use on wiping operations can be obtained by increasing its amount
coated on the fibrous sheet.

The polymerization degree ( i.e., average polymerization



pol yvi nyl al cohol as a binder is coated by a silk-screen process or the
like. The fiber web is a sheet-fornmed |unp of fibers wherein the directions
of the fibers are arranged to sone exterf. In the fibrous sheet thus
produced, the binding anong the fibers is reinforced by the polyvinyl

2l cohol Bghell PISE ol Ht 91 By TRl OS £DRELKUDY sBlGENRa WY angop .,
vent | ot B PELTBSEN “GE 10D AFSRAR ¥ S5 FEd Ofr RISt iR FLbFyus
saponi fied products can be used. Sgecifically, partially saponified

pr oduct s SREEHPEFRRER AITHFRiHEN) BRpeRse gt capRret- exkibikdhe asPPREYieshe
saponi fication degree of the polyvinyl alcohol is preferably 80 to 92% |If
t he sapo®iff tagt PéRdgEgtkat jreinfipraasathg0Gpnpeethon haredng Hehe fibers. If
wat er -di si ntegratable fibrous sheet is |owered, and the fibrous sheet tends
to be br dhenpodymepingtbprrdegiess itso meirpetban 2 @UNd tENexcessfiorelgl rRaghng.
| f the saponification degree is nore than 92% water-disintegratability is

det er i or atisdosi¢y dimadyantagenyish yieesrss stight orheoa apag iohiteathd pigeense
Is nore preferably 82 to 88% fromthe viewpoint of water-
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a | ow saponification degree is used, strength sufficient to use on w ping

oper ati 033 AR s3C Rl BLAHe O Yhd TR SR £t 8o ML ok @R &GO nbbe rhi-Rr ous
sheet. The polynerization degree ( 1.e., average pé?ynerlzatlon
difficult to be used as a commercial product. The polymerization
degree is more preferably about 1,000 to 1,800 from the viewpoint
of water-disintegratability and softness of the water-
disintegratable fibrous sheet.

The amount (coatgd amount) of the polyvinyl alcohol is
preferably 3 to 30 g per 100 g Sf the fibers. If the amount is less
than 3 g, strength of the fibr;us sheet is lowered. If the amount
ié more than 30 g, the fibrous sheet becomes stiff and has lowered
softness, resulting in deteriorated feeling on use. In this case,
water-disintegratability is also lowered. The amount of the
polyvinyl alcohol is more preferably 5 to 20 g per 100 g of the fibers
from the viewpoint of water-disintegratability and softness.

In the present invention, the carboxylate is used as a material
that can subject the polyvinyl alcohol to salting out and is
water-soluble. As a method of adding the carboxylate to the fibrous
sheet, it is efficient to impregnate the fibrous sheet with an agqueous
solution in which the carboxylate is dissolved. The carboxylate is
pfeferablyatleastonecarboxylateselectedfrmnthegroupconsisting

of sodium tartrate, potassium tartrate, sodium citrate, potassium



8 degree ) of the polyvinyl alcohol is preferably about 100 to 2,000. If
the polynerization degree is |less than 100, strength of the fibrous sheet
beconmes insufficient because it cannot exhibit the properties of the binder
that reinforces the connection anong the fibers. If the polynerization

degree i giRatet, N0qLuR Mh1dteS aRU GRS 268 REORLY | SCdeY a b SatantapeoHs! ¥

prevents uniformcoating onto the fibrous sheet on production. Furthernore,
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the touch, and there I's di e used as a conmmercia

The pol ri | ree,i s _nore preferably about. 1,000.t0 800 from the
Vi ewBoi %{S% o*‘aﬁg}vﬁ%&ri- i r%f"é&?a{%%%)ﬁ ttxglr%rgﬁas Suh tar?e§gd§'u18f ar aha
wat er - di_sintegratable fi b%ous sheet. The anount gcoat ed ampunt) of the
pol yvi nyPO43S i s CBrEFaFanl y3%et o MF Yy poretssallss (W8S bers. WakfTrhe
anount is |less than 3 g strength of the fibrous sheet is lowered. If the

amount | Sifdndegrataddld tyy Rt Fangth and heet - beebaeanae pEftheEibeeus sheesd

softness, resulting in deteriorated feeling on use. In this case,

wat er - di siam Sgrahesi bet ymproveflsby| esknedtartmkesnount of the pol yvinyl
al cohol is nore preferably 5 to 20 g per 100 g of the fibers fromthe

vi ewpoi nt of wihen- dtse ntcagbaixyllialtiet yiandeledtedssfrom tdwiijpmeseakrtrate,
i nvention, the carboxylate is used as a material that can subject the

pol yvi nylpotlageiiam tarsedte NgoAdumasit it dyapotasolublcatrated seifigdmaliate
addi ng the carboxylate to the fibrous sheet, it is efficient to inpregnate

the fibreud poeessih maaRt3ULOUS BRLELFALG itha Wi 1ed) ch?%oﬁgﬂggéyiéibgegént

di ssol ved. The carboxylate is preferably at |east one carboxyl ate”sel ected

from the 191 gHPak @RSt Y€ 1925 g or more per 100 g of the fibers. For example,
100 g of the fibers is impregnated with 250 g of an aqueous solution
having a carboxylate concentration of 0.5% by weight or more. If the
amount of the carboxylate is less than the above amount, strength
in the wet state is inéufficiént and water-disintegratability is
deteriorated. 1In such a case, s;.rength can be improved by increasing
the amount of the polyvinyl alcohol to be coated on the fibrous sheet.
quever, if the amount of the polyvinyl alcohol is excessive, the
softness of the resulting fibrous sheet is lowered. It is more
preferred that the carboxylate ié present in an amount of 2.50 g or
more per 100 g of the fibers. In the fibrous sheet, the higher the
content of the carboxylate is, the better water-disintegratability
and strength are. Therefore, when the saponification degree of the
polyvinyl alcohol is low, strength of the water-disintegratable
fibrous sheet can be improved by increasing the amount of the
carboxylate. The upper limit of the amount of the carboxylate is not

particularly limited. It was found that when the fibrous sheet was

impregnated with 250 g of an agueous solution per 100 g of the fibers,



of sodiumtartrate, potassiumtartrate, sodiumcitrate, potassium 9
citrate, sodium malate and potassium mahgte. These are excellent in

wat er-solubility and have no danger of exerting harnful influence on human
bodi es. Anbng these, tartrates such as sodiumtartrate and potassium

tartrat etheacarbvoRplete qumicdrtaldtyion WEe86% by weightl ekhibited excellent
disintegratability, strength and heat-resistance of the fibrous sheet can

further ResulREOYRULEVIh UshHEr i@ dimidifratdaN 1ithe anar Bex¥hagtR.i s selected
fromsodiumtartrate, potassiumtartrate, sodiumcitrate, potassium
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carboxylate is present in an ammount o g or nore per e

fibers. anp| 1 fi I s J s ted with 0g an
aqueous E‘%F’H? ?og'%ﬁg\l?i ng’%écgcgsfr%%%% at%eogngncienéér%oﬁ%&%ﬁ% 0.5% bé?%veig%{:eﬁ
nore. If _th nmoun t he carboxylate is |less than_the_above anmount,
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deteriorated. In such a case, strength can be inproved by increasing the

amount offt REIBBEYPRDETAERRR| LR e SRS pBosPBesds samperatphiever,
I f the amount of the polyvinyl alcohol is excessive, the softness of the

resul ti ngofri bexampbheerti s40@rer edfurthermeravr elipr dbesr embt hatufifeer from
carboxylate is present in an anount of 2.50 g or nore per 100 g of the
fibers. Beteméofrabionsimshtetyaltdre diisjindregriacabditieégtevdn tinewgsbebatylaveri s,
the better water-disintegratability and strength are. Therefore, when the
saponi f i ¢eatperadagess Pérté&€ample, at 10°C.
In the water-disintegratable fibrous sheet of the present
invention, ancther materials may be added if they do not spoil the
effects of the present invention. For example, a surfactant, a
disinfectant, a preservative, a deodorizer, a moistening agent, an
alcohol and the like can‘be added. These materials can be added to
the aqueous solution in which fhe carboxylate to be added to the
fibrous sheet is dissolved, so as to improve the fibrous sheet.
The water-disintegratable fibrous sheet of the present
invention can be used as wet-type tissue paper applied to human skin,
for example, wiping skin around anus, and can be used for cleaning
a toilet room. If the water-disintegratable fibrous sheet of the
present invention is packed as a product previously wetted, it is
sold by sealed up to prevent the fibrous sheet from drying.
Alternatively, the water-disintegratable fibrous sheet of the
present invention can be sold in a dry state. For example, a web of
fibers is coated with polyvinyl alcohol and impregnated with an

agueous solution in which carboxylate is dissolved, followed by drying.

The dried water-disintegratable £ibrous sheet may be impregnated with



pol yvi nyl al cohol is Iow, strength of the water-disintegratable fibrous
sheet can be inproved by increasing the ?nnunt of the carboxylate. The
upper limt of the anpunt of the carbox§ ate is not particularly limted.
It was found that when the fibrous sheet was inpregnated with 250 g of an

aqueous gohuti98 BehglEeP GaPéridod &L S, 10 the carboxyl ate
concentration of 36% by wei ght exhibited excellent results in both

e s a modrRb Pt A GHIBAOYA 11 The H8L qsﬂi';t g8l aQleir DLPUT

sheet obt ai ned above manner doeésS not ron1 eterlor

its wate [ tabi]ity and str t n is stor
ci rcurrstg]r]igielslséo ’ﬁl g e?g EFIER gt?ﬁ%r%pfef%ng?ﬁé% rJox?‘ﬁ A oR A8 ??I&Strue‘:f
t enper at ure t 40[ er Furthernore, it does not suffer
frgﬁldetéﬁlBﬁéPﬁoﬁlFﬁggé tﬁa %l%ﬁ?d&%ﬁ%ﬂeﬂﬂl ity even in water at |ower
tenperatures, for exanple, at 10[err C. In the water-disintegratable
fi brous sheet of the present inventilMBIEstlher nmaterials may be added if
they do not spoil the effects of the present invention. For exanple, a
surfactant, a B¥sbsfiaet 4003 @fprds@ohed knafd duddorifzecontfemi (Canaditan
agent, an al cohol and the |like can be added. These materials can be added
to the a§teodsrdoFweenassn(GBFEh 7he mhj) baxyaatrawtwaberpalefliber f he Hads ous
sheet is dissolved, so as to inprove the fibrous sheet. The
wat er - di fibiregsashdbde Havimeyua BAsSes wdidHIe offf 86 efiim’i WA S BridPhrd) bheaUsse as
wet -type tissue paper applied to human skin,

laid process by using a paper machine with round mesh. After drying

the base fibrous sheet, 10 g/m* of polyvinyl alcohol was coated on
the surface of the base fibrous sheet to prepare a fibrous sheet.
As a method for coating, the polyvinyl alcohol was uniformly coated
on the base fibrous shegt by using a silk-screen (60 mesh). After
coating, it was dried at 170°C fc‘>r 2 minutes by using a hot air stream
dryer. The polyvinyl alcohol us\ed had a saponification degree of 88%
and a average polymerization degree of 1,700 ("PVA-217", a product
of Kuraray Co., Ltd.).

The fibrous sheet obtained by the above-described manner was
impregnated with an aqueous so'lution in which carboxylate was
dissolved, in an amount of 250g per 100g of the fibers. The resulting
water-disintegratable fibrous sheet as an example of the present
invention was subjected to the test of water-disintegratability, wet
strength and heat-resistance. On the other hand, the fibrous sheets
coated with the polyvinyl alcohol were impregnated with an aqueous
solution containing 0.8% by weight of borax and an agueous solution
containing 12.0% by weight of mirabilite, respectively, to be

comparative examples. The comparative examples were subjected to the



for exanple, w ping skin around anus, and can be used for cleaning a toilet
room |f the water-disintegratable fibrg ys sheet of the present invention

i s packed as a product previously - wette is sold by sealed up to
prevent the fibrous sheet fromdrying. Alternatively, t he

wat er - di tiesttegf avabée-didimtsgratenii 1dftyt, heepr ecegrigtn\aid heatcaeshetaakd in
a dry state. For exanple, a web of fibers is coated with polyvinyl al cohol

and i npr ggnahed sémkhmafinaédUgsUsn Setha!td:0ding T& Whi ch carboxyl ate is di'ssol ved,
fol | owed by drying.. The-dried water-disintegratable fibrous sheet may be

i npregnated w glje teét'dﬂ'#a‘?:e‘if-'dg.s‘ihté@kﬁf HPP t Sfas H¥MARIARAhcbBYEThLON
Ror s,

w Il be described in nore detail belowwt ence to various exanp
buL 12 ISR 02 ks REAT AL A5 HELVE {04 535X 85
Sheet halPiga ngsT 8ok Griendnass” 3&%@5&5&"@ Shafear, o dn theq TaPLSEes
Sheet, 1606] TROUL RGPS AYPVE LBHEFT IR b AR tyLQger“feaEZ‘SEf the base
fibrous sheet to prepare a fibrous sheet. As a nethod for coating, the
pol yvi nyl al coBBE hastuaf f eates- Soeinkpanatahd lidve ofi koddetspeperbnudify a
sil k-screen (60 nesh). After coating, it was dried at 170[err]C for 2
m nutes BE50di W4ld hetdescriheddralhver A J0e-pbledkex fHlldelibiwidhedohanla
saponi fication degree of 88%
of water (20 * 5°C) is put on a magnetic stirrer, and the rotation
speed of a rotor is controlled to 600 = 10 r.p.m. A test piece having
a dimension of 114 mm *+ 2 mm square is put in the beaker, and the
stopwatch is started. The rotation speed of the rotor is once lowered
to about 500 r.p.m. due to the resistance of the test piece. By gradual
water-disintegration of‘the test piece, the rotation speed is then
increased. At the time when the rotation speed restores 540 r.p.m.,
the stopwatch is stopped to measure the time with the unit of second.
The rotor used has a disk shape of 35 mm in diameter and 12 mm in
thickness.

The time to disintegrate the test pilece is detected by the
rotation speed in the JIS Standard. The substantially same results
can be obtained by detecting the time to disintegrate the test piece
by eye.

Wet strength was measured in such a manner that the above-
obtained fibrous sheet was cut to a test piece having a dimension
of 25 mm width and 150 mm length, and strength of the test piece was

measured with a Tensilon test machine at a chuck distance of 100 mm

and a tensile speed of 100 m/min. Strength at breakage (gf) was taken



and a average polynerization degree of 1,700 ("PVA-217", a product of
Kuraray Co., Ltd.). The fibrous sheet oqgalned by the above-described

manner was |npregnated wi th an aqueous sol ution in which carboxyl ate was

di ssolved, in an amount of 250g per 100g of the fibers. The resulting

wat er - di aisnaegeatabésuit bsDusets ferd@man erangie Tibldis Rheseskulf¥earéon
was subjected to the test of water-disintegratability, wet strength and

heat - r esisho#can ©armBeost §eps@anyl, the fibrous sheets coated with the

pol yvinyl al cohol were-inpregnated with an aqueous solution contairing 0.8%
by wei ght of bepax tgad t%%ta%fe%é%tici‘e‘éti's%negm %h@' %téﬁeﬁ%ﬂ}{t +9PLp PE

mrabilite, respectlvely to be conparative exanples conpar t|ve

exanpl es gugy e i 1] t
o1 engt h FAETORSIEEL s dRelldd up 1h% bEEbREOPIRLRLHLSL BbEUR Btn bieeltC.,
of water-disintegratability was conducted according to the test of

wat er - di dPnfRpPEYeHiyiene EPniténlpéF PR Wase §liPEER  uRdeR tDPSPPRLe f 40°C
Japanese | ndustrial Standard & In the Tables, the results are shown in
terms of £9&cofI e t”‘g§{3ro? %vagcté’tra&esl Fhe grihrass Fhoebrvasisudiesaedr ton
JI'S P4501 will be described below. A 300-m beaker filled with 300 m of
wat er (2¢hes[@peVye)descriRednteskagher atanddisinidedrafebidisyi @andpeet of
a rotor is controlled to 600 + 10 r.p.m A test piece having a dinension of
114 nm 2Ztmengdgbare is put in the beaker, and the

The results obtained are shown in Table 1.

[Table 1]
Comparative Comparative Example
Bxample Example
of Borax of Mirabilite of Sodium
Tartrate
Concentration of Agueous Solution
(% by welght) 0.8 12.0 18.0
Water-disintegratability (second) 182 330 132
Wet Strength (g/25mm) 2511 2113 3121
Water-disintegratability (second) 226 563 159
in Heat-resistance Test
Wet Strength (g/25mm) 612 1852 2956

in Heat-resistance Test

It is understood from the result of Table 1 that in the example
using sodium tartrate, the comparison between the results of
water-disintegratability and that after the storage for heat-
resistance test reveals that the time to disintegrate the fibrous
sheet suffers substantiéll-y no change. That is, excellent water-
disintegratability was maintained even after the storage at a high

temperature. There was small decrease in wet strength in the



stopwatch is started. The rotation speed of the rotor is once lowered to
about 500 r.p.m due to the resistance (if the test piece. By gradual
wat er - di si ntegration of the test piece, fj‘he rotation speed is then
increased. At the tine when the rotation speed restores 540 r.p.m, the

st opwat cheh$ -gbappednte fBasUrgstheriine with the unit of second. The rotor
used has a disk shape of 35 nmmin dianeter and 12 mmin thickness. The tine

to disintegrate the test piece is dwmy the rotation speed in the JIS
St andard. The subst.antially sane results can be obtained by detecting the

time to disintgg e.lest _pie by _eve. t strength was neasyred in
such a manner ?hfa?ﬁf%%ga%lg\%zc- w%ﬁté?%%%r?%%%esﬁ%? RN e &naH%‘E‘BPie

pi ece haying .a dinmensian . of 25 mmw dth and 150 | engt h, and strength of
the test 1pi eAlReus SRl HEeTR (FRCR TEHREFUHAG TONHER L EFLS: CREERSSLum

di stance of 100 mmand a tensile speed of 100 mmn. Strength at breakage
(gf) was textZate apd gediumedartgatet agr CREPOXYLBREE hWerenPrRParadl esThehe
results are shown in terns of g/25mm ) For the test of heat-resistance, the
wat er - di SCRcegitaaibprast pbr §he shrboxwhatesarverdeupach i8pobypwepghtne The
envel ope and then placed in a pol yethyl ene container, and was stored at an
at nosphefdbgbusOfiree i Chiusr pRdphned stasAimpreghated oridieeatheot itheoaguebast

was subjected to the above-described tests for water-disintegratability and
wet solutions in an amount of 250g per 100g of the fibers. The resulting

water-disintegratable fibrous sheets were measured in water-
disintegratability and wet strength, as well as in water-
disintegratability and wet strength in the heat-resistance test. The
measurement methods were the same as in Example 1.

The results obtained are shown in Table 2.

[Table 2] *
Example Example Example
of Sodium of Potassium of Sodium
Citrate Tartrate Tartrate
Concentration of Aqueous Solution 18.0 18.0 18.0
(% by weight) ¢ :
Water-disintegratability (second) 189 118 132
Wet Strength (g/25mm) 3345 3642 3121
Water-disintegratability (second) 211 123 . 159

in Heat-resistance Test

Wet Strength(g/25mm) 3222 3571 2956

in Heat-resistance Test

It is understood from the results of Table 2 that the fibrous
sheets excellent in water-disintegratability and wet strength were
obtained by using any of the aqueous solutions of sodium citrate,

pdtassium tartrate and sodium tartrate, and water-disintegratability



str’ength. The results obtained are shown in Table 1. [Table 1] Conparative

Conparative Exanple Exanple Exanpl 5of Bor ax of Mrabilite of
Sodi um Tartrate Concentration of Aqueous®Solution 0.8 12.0 18.0
(% by weight) Water-disintegratability (second) 1,82 330 132

Vet Str eBﬁHWvéﬂé%?Bﬁir:th did not &ektriorate m?ujcl'ﬁin the hea@jr@sistance test.
Wat er - di si nt egr at ahi |ty (second) 226

- h
R e gﬁ%éﬁ%ﬂ%mgdt Fire e v, Fgceﬁ%ag. -
' so e
that 11 PRz ;d;%r a%ae'a%w A S SO AR PELAERD A

t te e tlne to disintegrate the fibrous sheet
urt ngnE’gS&PzﬁﬁFary-Pslth‘ iie PRt 1S Skl re et o1 -

disintegratability was maintained even after the storage at a high
t enper at ur e. There was snal | decr &IBLE fet strength in the 14

heat -resi stance test, as well.
A fibrous sheet was prepared in the same manner as in Example

1. Aqueous solutions each containing sodium tartrate as carboxylate
in concentrations of 13.5% by weight, 18.0% by weight and 36.0% by
weight were prepared. The fibrous sheet thus prepared was
impregnated with each of the aqueous solutions in an amount of 250g
per 100g of the fibers. The resulting water-disintegratable fibrous
sheets were measured in water-disintegratability and wet strength,
as well as in water-disintegratability and wet strength in the
heat-resistance test. The measurement methods were the same as in
Example 1. As a comparativé example, the tests for water-
disintegratability and wet strength were also conducted for sodium
sulfate generally used in the art as a material subjecting polyvinyl
alcohol to salting out. The concentrations of the aqueous solutions
of sodium sulfate were 5.0% by wéight, 7.0% by weight and 12.0% by
weight.

The results obtained are shown in Table 3.



EXAMPLE A fibrous sheet was prepared in the sane manner as in Exanple 1.

Aqueous sol utions each containing sodiumpcitrate, potassiumtartrate and

sodiumtartrate as carboxylates were préBared. The concentrations of the

car boxyl ates were each 18% by wei ght. The fibrous sheet thus prepared was

I npregnated with each of the aqueous solutions in an anount of 250g per 1Qg

of the fibers. The_resulting water-disintegratable fibrous sheets were

nmeasured in water- disintegratability and wet strength, as well as’in

wat er- disintegratability andwet strength in the heat-resistance test. The

neasuren?%; met hQds were the sanme as in Exanple 1. The results obtained are
n

shown i 2hle 3 [ Tabl e 2] Exanpl e Exanpl e Exanpl e of Sodium  of
Pot assi umm of—SoUT UM Cr i T aChhparat vl Elampdee 1 1ol [ T aExampagicerntTati on of
Aqueous Sol ution 18.0 :18.0 18.0 g@bbyimeight)

Wt er - di-si i , dium Sgkfgte 1184 of Sqdism\FAELI&ES engt h

(9/ 25MM) concentraddft e 3042 7.0 3324 Vatessdisingegratabidity
(second) Aqueou? IsplutibR3 i 159 in Heat-resistance Test Wt

St r engt h(yP2EHHT 3222 3571 i 2956 in Heat-resistance

Test |t TS Understood TTor r‘;ﬁ”Tﬁ'é"T"é's_l]TT‘s of "’Ta‘BTE“é' Z7that the fibrous sheets
excel | entaterraivattegrathb iyt egridttabi | 28§ and3ifet :st n@hgt h vidke obt & ned by
usi ng any**8¥"the aqueous $ol utions of sodiumcitrate,

Wet Strength i 1032 1558 2113 | 1847 3121 4681
(g/25mm) : :

Water-disintegratability ; E

(second) {222 432 563 | 196 159 69
in "Heat-resistance Test ! :

Wet Strength E s

{g/25mm) t 1003 14490 1852 | 1732 2956 4666

in Heat-resistance Test

It is understood from the results of Table 3 that when the
concentration of sodium tartra%e became higher, the fibrous sheet
was water-disintegrated in a shorter time and wet strength became
higher. Furthermore, in the heat-resistance test, the higher the
concentration o¢f sodium tartrate was, the better water-
disintegratability was and the higher wet strength was.

EXAMPLE 4

Tco the base fibrous sheet prepared in the same manner as in
Example 1, polyvinyl alcohols having various saponification degrees
were coated in an amount of 10g/m®’. The saponification degrees of
the polyvinyl alcohols used were 80, 82, 84, 88, 99. ("PVA", "PVA-420",
"PVA-317" and "PVA-217" in this order, products of Kuraray Co., Ltd.).

The resulting fibrous sheets were impregnated with an aqueous
solution, in which 18% by weight of sodium tartrate was dissolved,

in an amount of 250g per 100g of the fibers. The resulting



potassiumtartrate and sodiumtartrate, and water-disintegratability 15
and wet strength did not deteriorate nu&i I n the heat-resistance test.
Particularly, the fibrous sheets using rtrates were excellent not only in
wat er-disintegratability but also in maintaining water- disintegratability
in the hgakekedsintegratable E¥dus3 AnbbhEOUseSl1CHe T CRA! SFatdrl NE
same manner as in Exanple 1. Aqueous sol utions each contal ning sodi um
tartrategia Lp C e ti 3.5%b i ght., .09 _
ASI0TERRAYRBLELLY RRETUAE. bl 3 PhedT 285, 18, Rk

wei ght a y- wel-g were prepared. rous sheet

prepared 4. L npr wi t.h each_ of e _agueous,.solutions in _an anpunt
bt D0 SFiResgReFAPRLEFy R E-Pagt e e BER Bt PRt telie T ous
sheets were neasured in ter-disintegratability and_wet strength, as well
as in maf“@F‘?HF?f“ﬁP’égV‘ﬁFﬁggﬁi‘[’?r%nﬂl ang raé‘"ndtrh%ﬁ"ﬁmpllré heat - r esi st ance
test. The neasurenent nethods were the sane as in Exanmple 1. As a
conparative eXBfipFesultfeobtained grg shovar ingTabheedrat ability and wet
strength were al so conducted for sodiumsulfate generally used in the art
as a mat éFallesdj ecti ng pol yvinyl alcohol to salting out. The

co_ncent =6 o o A S B x amp T B xanpie G T Erample oF ° ':':'e.' by
wei ght, 7.0% by wei ght and 12. y wei ght. tS obfal hed are shown
in Tabl e~3 PVA PVA-420 PVA-317 PVA-217
Saponification Degree(%) 80 82 84 88
Polymerization Degree 1700 1700 1700 1700
Water-disintegratability 40 66 86 132
{second)
Wet Strength 824 1165 1532 3121
(g/25mm)

Water-disintegratability

(second)

in Heat-resistance Test 71 * 80 94 155
Wet Strength >

(g/25mm) 788 1045 1470 2956

in Heat-resistance Tast

It is understocd from the results of Table 4 that the higher
the saponification degree of polyvinyl alcohol, the higher wet
strength of the fibrous sheet. 1In all the examples each of which were
different in saponification degree of polyvinyl alcohol, decrease
in water-disintegratability and wet strength in the heat-resistance
test was small.

EXAMPLE 5

To the base fibrous sheet prepared in the same manner as in
Example 1, polyvinyl alcohol was coated in wvarious amounts. The
amounts of polyvinyl alcohol coated were 3g, 5g, 20g and 30g per 100g

of the fibers. The polyvinyl alcohol used had a saponification degree



16'[Table 3] Conparative Exanple Exanpl e of Sodi um Sul fate

of Sodium Tartrate Concentration of 1 5.0 7.0 12.0 13.5 18.0
36. 0 Aqueous Sol ution (% by wei ght) vate§-disintegratability 114 218
330 177 132 63 (second) Wet Strength 1032 1558

2113 8448y anrdZd avera%fugglfﬁﬂﬁgﬂagidﬁﬁ@%@r@ésb@tQgﬁ@ba@thA¥21$@9oad)
222 432 563 . 196 159 69 I n Heat-resistance Test Wt

Strength Egéaéenaf Kuraray Co. ﬁ983) A%A Ocomééﬁ?kive:ggﬁﬁg ergafgé%r?ﬁQGG

in Heat-fesistance -Test- I't 1 s understood from results at

when t he ngen |.0R, of | riyate.b | ghe e. fibr heet
was wat e?ﬁglegi' n%%é‘?ﬂajt%d %Pnggggﬂg}r“%gra]t(?abr?eojLaﬁ%gg?Qg?& eérfbttt#ébgg 5%99#5%%?
Furtherno&e, in the heat-resistance test, the higher the concentration of
sodi um t SFEPLt eYRESPTERA et ter water- disintegratability was and the

hi gher wet strength was. EXAMPLE 4 To the base fibrous sheet prepared in
t he same manneFfhrgrgspplting fibrous sheets were impregnated with an aqueous

solution, in which 18% by weight of sodium tartrate was dissolved,
in an amount of 250g per 100g of the fibers. The resulting
water-disintegratable fibrous sheets were measured in water-
disintegratability and wet strength. The measurement methods were
the same as in Example 1. The same tests were conducted for the
comparative example.

The results are shown in Table 5.

[Table 5]
¢ Comparative Example
: Example '
Coated Amount § 0 § 3 5 20 30
of Polyvinyl Alcohol ¢ !
(% by weight) R )
Water-disintegratability ! 4 : 25 66 132 211
(second) ' t
Wet Strength (g/25mm) 1 :

30 : 470 1020 3121 4681

It is understood from the results of Table 5 that the higher
the coated amount of polyvinyl alcohol, the higher wet strength.
EXAMPLE 6

A fibrous sheet was prepared in the same manner as in Exémple
1. An aqueous solution was prepared by dissolving sodium tartrate
as carboxylate to a concentration of 18% by weight. The fibrous sheet

prepared was impregnated with the agqueous solution in an amount of



Exampl e 1, polyvinyl al cohols having various saponification degrees were
coated in an anount of | Og/ M2. The saponification degrees of thepolyvinyl
al cohol s usedwere 80, 82, 84, 88, 99. (1PVA', "PVA 420", "PVA-317" and
"PVA-217" in this order, products of Kuraray Co., Ltd.). The resulting

fibrous t | e t 1.t h a Sl utian, 1k Q; whi % by
wei ght o?gggdgﬁﬁf?gP?pg%egagsggpég%lve f;¥§E%§§1§§n§559909iQéﬁgégg%%gﬂﬁ%ng
of the fibers. The resultin 7.,wat er-di gi.nt egratabl.e fibrous.sheets
ver e meabdPERUE ShARES. Vare MEBgraednil Ko anadnBI LeatAtTRL LY it SEE
water- disintegratability and wet strength in theheat-resistancetest. The
measur enght eﬁﬂgﬁoo%s Werld 2Rl HAEeRsdi pinkedt bl i 1nsR ¥adsEai nRR ar e
shown in Table 4. L:Tabl e 4] Exanple of Exanple of Exanple of Exanple of
PVA pgasyrementmethpdy for warer>fisdasesratabildby wet gtreggth was g2
84 88 Pol ynmeri zation Degree 1700 1700 1700 1700

Wat er - di $het egmatadiin Exampde 1. W@ test foBavater-disidegsatehd)liVgtin
Strength 824 1165 1532 3121 (g/25mm

Wat er - di soniegwateli | way (senducied according tél the teBO of waté¥-
159

disintegratability of toilet paper in JIS P4501 wherein the water
temperature was 10°C.

As comparative examples, the fibrous sheet prepared was
impregnated with each of an aqueous solution containing 0.8% by weight
of borax and an aqueous solution containing 12.0% by weight of sodium
sulfate, to produce water-disintegratable fibrous sheets. The
amount of the agqueous so;utions was 250g per 100g of the fibers. The
comparative examples were measured in water-disintegratability and
wet strength, as well as in wat;r-disintegratability in cold water
in the same manner as in the examples.

The results obtained are shown in Table 6.

{Table 6]
Comparative Comparative Example
Example Example
of Borax of Sodium °* of Sodium
Sulfate Tartrate

Concentration of Aqueous Solution 0.8 12.0 18.0
(% by weight)
Water-disintegratability (second) 182 330 132
Wet Strength (g/25mm) 2511 2113 3121

Water-disintegratability (second)
in Cold Water(10T) 612 1852 2956




in Heat-resistance Test Wet Strength (g/25mm 788 1045

1470 2956 in Heat-resistance Test % is understood fromthe results of
Tabl e 4 that the higher the saponificatfon degree of polyvinyl alcohol, the
hi gher wet strength of the fibrous sheet. In all the exanples each of which

were di fferentyi A sSappdidi St EPBmASY f&sﬁit@%ﬁ"&t@’é 6 AN Ph tHECK f%é/ag

wat er-di sintegratability and wet strength 1n the heat-resistance tes
smal | . E Q. 1 h i br.Qus a in..t a er_as
T Banphee sy EEPEER; e SAREhrAGE bR e Rn he SRR 0B
of polyvinyl_alcoho] coated. were 3qg, 59, 20g and 30 er.1 0g aqf the
fibers. w?’ﬁsrbgﬁ%?t??r%\%%e%h%\ft%segeﬁ d 2% poﬁ?"ﬁi c%ﬁ%%%%gr@% w3Beht
88% and a_ aver age Eol nerization degree of 1,700 ("PVA-217", a product of
Kur ar ay @:b.s,mE?gF?.ab 1LY cbRphr 40 VO RIS BeYedldubhehedte iHimghi ER no
pol yvi nyl al cohol was coated on the base fibrous sheet, was prepared. The
resul ti ngifipEeasatactite Hivrousprhanptatsaf fginsh sahsignédaslyonat cbangen
whi ch 18% by wei ght of sodiumtartrate was di ssolved, in an anount of 250g
per | Q0g of t hbsfddserdbed dheve eshetwalenvelisrindiegnatedplat fibbrods shees of
sheets were neasured in water-

the present invention maintains strength sufficient to use even in

a wet state, and is easily disintegrated when immersed in a large
amount of water after use. Further, it does not suffer from
deterioration in water-disintegratability and strength if it is left
at high temperatures. Still further, it is good in water-

disintegratablility in cold water.



di sintegratability and wet strength.-~The measurement netho ,
as in Exanple 1. The HHHIHB: 1 guageonduct ed for the conyahtiiSHEES} spbEEy
The results are shown'JeRRimakyRERSH] ﬂm&% 5] Conparative ~ TREPiRcaEDD! €
Exanpl e Coat ed Anmpunt LS 3 This Sheet Ha 36—of

20
. . .. Been laced
Pol yvi ny ceho i ght) Water-di si nt egr afg paced 25 66
132 Z{fﬁﬁ?sggoggﬁ‘%}‘%tx g?'rength (g/25mMm 30 T W@TE&PO 3121
4681 It is understood fromthe results of Table il igher the

coat ed anount of pol yvi-nyl al cohol, the higher wet strength. EXAMPLE 6 A
fibrous sheet s prepared.in the sa manner as in Exanple 1..An ueous
sol ution was p epa‘?e WrH Rﬂgrﬁ?tgg’&leu%ﬁgﬁf’llfafgeﬁg gg?‘%&?ﬂ'%? e%t PLe
concentration of 18% by weight. The fibrous sheet prepared was inpregnated
with t heWhdGBoke SRAURG & thnagfe bgpuinlwile bipdeysepd figrmadhdnip ghgheet
fibers. The resulting water-disintegratable fibrous sheets were neasured in
wat er - di §PRmegWheaisin thhegingar stomojises eleiinyds gkrohol and water-

wat er-di sintegratability in cold water. The
soluble carboxylate is added to the sheet.

——

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

potassium citrate, sodium malate, and potassium malate.

3. A water-disintegratable fibrous sheet as claimed in claim
2, wherein the carboxylate is p;:esent in an amount of 1.25 g or more

per 100 g of the fibers.

4. A water-disintegratable fibrous sheet as claimed in claim
2, wherein the polyvinyl alcohecl is present in an amount of 3 to 30

g per 100 g of the fibers.

5. A water-disintegratable fibrous sheet as claimed in claim
2, wherein the carboxylate and the polyvinyl alcochol is present in
an amount of 1.25 g or more and in an amount of 3 to 30 g, respectively,

per 100 g of the fibers.

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

2, wherein the water-disintegratable fibrous sheet is in a wet state



e et e

measur enent net hod_fqar. ysintegratability and wet Siiyshegth Bs@Repii®q
sane as in Exa ‘\ﬁﬂﬂwm}& =‘\for wat er - di si nt egrat abi | i §ENHNEEM} jer en
was conducted adeofdi™ e test of ter- disintegrat ’] lﬂﬂ ,mll et

paper in JI'S P4501 wherein the water tenperature was 10[e
conpar aty w f iaBr S i e 1 ch
of an aq‘%%g:hs SO uﬁeodnw}gcrﬁlt Sgn?ﬁseéegoe/%%gﬁm gﬁ'?leof normz})% gﬁggggyg%ﬁgoﬁf
sol uti ondfg%%f@,g' ng 12. 0% by wei ght of sodium sulfate, to produce -

wat er - di STnt égratabl e fi brous sheets. The amount of the aqueous sol utions
was 250g per | Qg of the fibers. The conparative exanples were neasured in
wat er-di sintegratability and wet strength, as well as in

wat er-di sintegratability in cold water_in the same manner as in the

exanmpl es. The fesd V&8tebraipbateseatalm fibreas sheet [aslaigedchppRtatnve
Conmparati ve Exanpl e Exanpl e Exanpl e of Borax of Sodi um of

Sodi um Sa} f weerein Tehe rEtbrqush Eheetatiso profusgdebysceat ingobhe binder 1Q£ 0
18.0 (% by weight) Water-disintegratability (second) 182 330 132
Vet StrepglyvigyRSahgohol omH ksurface ofld3web of tBé2fibers.
Water-disintegratability (second) in Cold Water(lerr]c) 612

1852 2956

8. A water-disintegratable fibrous sheet as claimed in claim
4, wherein the polyvinyl alcohol has a saponification degree of 80

to 92%.

9. A water-disintegratable fibrous sheet as claimed in claim
5, wherein the polyvinyl alcohol has a saponification degree of 80

.~

to 92%.
10. A wet-type tissue paper comprising a water-
disintegratable fibrous sheet as claimed in claim 3, wherein the

fibers have a basis weight of 20 to 100 g/m’.

11. A wet-type tissue paper comprising a water-
disintegratable fibrous sheet as claimed in claim 4, wherein the

fibers have a basis weight of 20 to 100 g/m’.




20 It 1s understood fromthe results of Table 6 that in the exanples using
sodiumtartrate, the conparison betvveeg the results of

wat er-di sintegratability t est and “the results of water-
disintegratability test in cold water reveal s that the tine to disintegrate
the fibrous sheet suffers substantially no change. As descri bed above, the

wat er - di sintegratable.fibrous sheet of the present invention maintains
strength sufficient to uschARYERAGH QF HE NISHCLOSHRE is easily disintegrated

when inmmersed in a - arge anobunt of water after use. Further, it—-does not
suffer fromdeterioration in water-disintegratability and strength if it is
| eft at high tenperatures. Still further, it is good in water-

di si nt egr arablé idfy the dcovdntdder: WATERHAISISTEGRATABLE FTEROUS SHEET

wat er-di sintegratabl e fibrous sheet to be used in wet conditions conprising
fibers which are bound with pol yvinyl alcohol as a water-sol uble binder and
formed into a sheet form wherein water-sol ubl e carboxyl ate being at | east

one sel ected fr oM g A{OWheeNodtblIwPin SQ AR Ad 1S %&‘i‘ldi&‘ii @gsium
tartrate is added to the sheet, the carboxylate and the polyvinyl alcohol

Pepmer oo PR IR0l 13- TipRehaBic R, b BRI eflclche, O
of 20 to 1_81ssolved with water-soluble carboxylate, so as to produce a
water-disintegratable fibrous sheet. Salting out of the
polyvinyl alcohol with the carboxylate maintains wet strength
of the water-disintegratable fibrous sheet even in a wet state,
which is easily disintegrated when immersed in a large amount
of water after use. Furthermore, it does not suffer from
deterioration in wéterldisin_te_gratabiiity and wet strength if

it is left at high tempera*tures, and is good in water-

disintegratability in cold water.
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" Awater - dmnrmt—ab#e—f—l—brous sheet as_cl ai med |n clfﬁ‘a{&’lo "%

Merem ‘the water - g brous VLEQ statgoby ”‘,
i npregnation with mwm ’3 E on gherlei e i s | SSO
3. A wat er-disintegratab sheet cl a| med in cl ,hl m 1, wherein the

.......

fibrous sheet is produced by coating the bj ddeﬁ Soflipol®0i hy al cohol

surface of 4. A water
claimed in 'Sﬁ‘ﬁefﬁ 3&'%% ﬁft he pol yvi nyl
degree of 80 to 92% . A wat er-di sintegr
in claim4, wherg] “AtRStQPLMYH‘HJce

1000 to 1800 6. A water-disinteg r?‘
condi ti onsW%BﬁaﬁlnFjéltﬂ&"\sl%‘i‘%rml%

| cohol

has a sappnification
| pet as cl ai ned

*mr%ugo]g%?{' %' OUgggg{ﬁ’e of
thersy ﬂsh\mfeh bgan wmh pcahc\ow as a

on a
| si ntegratabl e {ibrous sheet as

wat er - sol uil eollnmhﬁsrame‘rwsaﬂdlbﬂetbnmdeiﬂ‘laﬁd fornad Wheoed Bhealefospl ubl e

o oA e o ARSI ST My Sl L oo o

an aqueousseébectednfremath arrgm‘nupofcozsogtpeg ofogastiun seartratke eind t he

car boxyl atpot§s§|1mi$@ia/rﬁii"aaﬁd1 E@ddéd"t@“thé%l@éb@f the BarBbRYPate drte
aqueous solpii m ri]);"’l %Q{ igeéﬁgger(% in Jnh%n%%lr%v' q_ty%a%:ohol is

pr esent

N an
more an 1n an amount 0 3 to 30 g, respectively, per 100 g

of the fibers, and the fibers have a basis weight of 20 to 100
g/m?.

2. Awater-disintegratable fibrous sheet as claimed in
claim 1, wherein the water-disintegratable fibrous sheet is
in a wet state by impregnation with an agueous solution wherein
the carboxylate is dissolved.

3. Awater-disintegratable fibrous sheet as claimed in
claim 1, wherein the fibrous sheet is produced by coating the
binder of polyvinyl alcohol on a surface of a web of the fibers.

4. A water-disintegratable fibrous sheet as claimed 1in
claim 3, wherein the polyvinyl alcohol has a saponification
degree of 80 to 92%.

5. Awater-disintegratable fibrous sheet as claimed in
claim 4, wherein the polyvinyl alcohol has a polymerization
degree of 1000 to 1800.

6. A water-disintegratable fibrous sheet to be used in
wet conditions comprising fibers which are bound with polyvinyl
alcohol as a water-soluble binder and formed into a sheet form;

wherein water-soluble carboxylate being at least one
selected from the group consisting of sodium tartrate and
potassium tartrate is added to the sheet by impregnation with
an agueous solution in an amount of 250g per 100g of fibers
wherein the carboxylate is dissolved and the concentration of
carboxylate in the aqueous solution is 13.5 or more weight %,
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100 g.g]jsthe bers, and the fibers have-a basis wei ght of 200 to 100 g/ n2.
¥. Awat er-di si ntegratabl e fibrous sheet as cl m”ﬂmmm” i wherein the
fi brous sheet is produced by coating t2% bi nder ' Hm@"!cohol on a
surface of aweb of the fibers. 8. A water-disint'egfatabl® fs brxous sheet as
claimed in claim7, wherein the. polyvinyl alcohol has a saponification

degree of ,ﬁ% Q : N@; -di si ' u t a@S lmed in
cl ai m 8, er ?farﬁ&kﬁ‘ygo?yv ,nﬁ f’g 2’5&%?%2@24 'E&f""??r‘@% §gtssf1 (;%I;]% 8gg9 ?eeq’lof 1000
to 1800. 100 g of the fibers, and the fibers have a basis weight of 20

to 100 g/m?.

7. Awater-disintegratable fibrous sheet as claimed in
claim 6, wherein the fibrous sheet is produced by coating the
binder of polyvinyl alcohol on a surface of a web of the fibers.

8. Awater-disintegratable fibrous sheet as claimed in
claim 7, wherein the polyvinyl alcohol has a saponification
degree of 80 to 92%.

9. Awater-disintegratable fibrous sheet as claimed in
claim 8, wherein the polyvinyl alcohol has a polymerization
s degree of 1000 to 1800.
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