1 Water-disintegratable C eaning Sheet Containing Al kylcell ul ose*BrfKERAUND
OF THE | NVENTION Field of the Invention The present invention conB@fns a
wat er -di si ntegratabl e cl eaning sheet easily -dispersible by water -
streans. More specifically, it rel ates to a water-disi nt egr at abl e

cl eani ng sheet having excellent water disintegratability, wet strength and
st abi | i t Watféat-atisd nAelgrataibdee tle@ndag SegheebataliaingeAlkpiced puhgsaunman
skins such as of hips or for cleaning toilet articles. The cl eaning sheets
are preferably water-disintegratable so that they can be thrown away to
toilets after use. Wen they are thrown away into a toilet, it would take

much tinme to disperse thengatkeroGIM i OF B INVEPSIONeY are satisfactorily
wat er - di si ntegratabl e, and they sonetinmes cl og drai nages of the toilet.

Di sposabgfa Td 6541 #15k SRSt iigh be used for wiping are usually marketed while
bei ng packaged in a state previously wetted with |iquid cleaning nedicals

in view of copyeni AN AR | bncerH8eRer vat8bChiSiRRBLPItaBlget S
must have wet strength sufficient to enQUre Wi ping 1n a state 1 npregnated
with |iogHgye] @ani i d®dicedliSy 2R9spbesifil '6¢ Pabér VA& sams.  More
specifically, it relates to a water-disintegratable cleaning
sheet having excellent water disintegratability, wet strength
and stability.
Related Art Statement

Cleaning sheets are used for wiping humdﬁ skins such as of
hips or for cleaning toilet.articles. The cleaning sheets are
preferably water-disintegratable so that they can be thrown
away to toilets after use. When they are thrown away into a
toilet, it would takse much time to disperse them in a septic
tank unless they are satisfactorily water-disintegratable, and
they sometimes clog drainages of the toilet.

Disposable cleaning sheets to be used for wiping are
usually marketed while being' packaged in a state previously
wetted with liquid cleaning medicals in view of convenience and
handlability. However, such cleaning sheets must have wet
strength sufficient to endure wiping in a state impregnated
with liquid cleaning medicals, and are required tc be water-
disintegratable when thrown away to toilets.

Japanese Patent Publication Hei 7-24636, for example,

. discloses a water-disintegratable cleaning article comprising.a

water soluble binder having carboxyl groups, metal ions and an



di si ntegratabl e when thrown away to toilets. Japanese Patent Publication
Hei 7-24636, for exanple, discloses a water-disintegratable cleaning
article conprising a water soluble bindgr havi ng car boxyl groups, netal
ions and an 2 organic solvent. However, the netal ions and the
organi c solvent are.stinulative to skins. Japanese Patent Laid-COpen He

3- 292924oxnganicsssokvent or - Howevergr dthebl aedladaniogsarand| eheonproggnig
fi bers containing polyvinyl alcohol and inpregnated with an aqueous boric
aci d sol soiventaade Japimeltat Pa¢ et skimls Open Hei 6-198778 di scl oses a

wat er - di si nt egrat abl e napkin conprising a pol yvinyl al cohol - contai ni ng
non-woven fabJapanaser patahéd Laiid+OpenatHei ohs2929R4i dasbboses aowater-
However, polyvinyl alcohol is sensitive to heat, and the wet strength of
wat er - di §isirgegrabaplar tdledas g dansiele dicompragiimigabf Ehanpkicon tialoimger ed
at 40[err]C or higher. In addition, Japanese Patent Laid-Open He

9- 170193p61?‘6ﬁ.ﬁ§E5 AL OHHAN - ghei Nhpaegnaltea siegt afatefheddd Bovetencia

sol ubl e cellul ose ether and incorporated with an electrol yte. However,

fibrous goshieebsi, ahaviddpand¥ cPatén€cLhfdlopeNalBL 6-198778 discloses
a water-disintegratable napkin comprising a polyvinylalcohol-
containing non-woven fabric incorporated with borate ions and
bicarbonate ions. However, polyvinyl alcohol is sensitive to
heat, and the wet strength of water-disintegratable articles
and water-disintegratable napkins is lowered at 40°C or higher.

In addition, Japanese Patent Laid-Open Hei 9-170193
discloses a water-disintegratable sheet coated with a water
soluble cellulose ether and incorporated with an electrolyte.
However, fibrous sheets having more excellent water
disintegratability and wet strength have been required.

An object of the present invention is to provide a
cleaning sheet having satisfactory water disintegratability, as
well as having wet strength so as to be endurable during use in
a wet state.

Another object of the present invention is to provide a
cleaning sheet of excellent stability not suffering <£from

deterioration of water disintegratability and wet strength even

when stored for long time at high temperature in a wet state.

SUMMARY OF THE INVENTION

The foregoing object can be attained according to the



disintegratability and wet strength have been required. An object of the
present invention is to provide a cleaning sheet having satisfactory water
disintegratability, as well as having net strength so as to be endurable
during use in a wet state. Another object of the present invention is to
provide a cl eaning sheet of excellent stability not suffering from
det eri ore¥esenbf ipmantigns bvegfatedter tdisintegratable gialea@pdmavhehestor ed
for long time at high tenperature in a wet state. SUMVARY OF THE | NVENTI ON
The foregonppisbhect can be attained according to the 3 present
I nvention by a water-disintegratable cleaning sheet conprising: a fibrous
sheet coapriisbrapsvatshieedi spemprhbingi beater hitwspers itcle pdidtears t hbawiimgo, a
bi nder conprising an al kyl cel |l ul ose; and an electrolyte, and at | east one
conpoundinebepdratéd othéheintoyp ac Misiden ngomprising oanl pikydcefllihese;
pol ynmeri zabl e aci d anhydri de conpounds and ot her conpounds and
and an electrolyte, and at least one compound selected from the
group consisting of:
a) copolymers of the polymerizable acid anhydride compounds and
other compounds and
b) amino acid derivatives.

The water-disintegratable cleaning sheet of the present
invention can keep sufficient wet strength during wiping even
in a wet state incorporated with water. Sincé it 1is
disintegrated eaéily when immersed in a large quantity of water
after use, it can be thrown away to toilets. In addition, the
water-disintegratable cleaning sheet of the present invention
is not degraded in the water disintegratability and wet
strength even during storage at high temperatures of about 40°C.

In the present invention, a water-disintegratable cleaning
sheet highly safe to human bodies can be obtained by selecting
the kind of the copolymer incorporated in the fibrous sheet.

In the present invention, the copolymer is preferably a
partially sponified alkali metal salt.

In the present invention, the alkyl cellulose is
preferably methylcellulose. The content of the alkylcellulose
is preferably from 1 to 30 g based on 100 g of the fibers.

In the present invention, the copolymer is preferably at

least one compound selected from +the group consisting of



'b) am no acid derivatives. The water-disintegratabl e cleaning sheet of the
present invention can keep sufficient wet strength during wping even in a
wet state incorporated with water. 4Since it is disintegrated easily
when sinmersed in a large quantity of water after use, it can be thrown away
to toilets. In addition, the water-disintegratable cleaning sheet of the
present MRRNATTLLE not RGP EREET Irmadeifat er 2619 nt ed?Q.ﬁ"g\}cW'F‘?lfy arfPSet.

strength even during storage at high tenperatures of about 40££[r]c. In the
present (MaRHEGYLE agid(eftemir&aris acddesppRdvartet TR gHrLS sGl¥et o
human bodi es can be obtained by sel ecting the kind of the copol yner

i ncor poridt eks | preferable otBaththe. filRrons sheedntls nvmonegnatathercdpry ner
is preferably a partially sponified alkali metal salt. In the present

i nvent i @gueoushesohukydn ofl |theseoppiypersf @tabd ycopcankrationosf Lraom
content of the alkylcellulose is preferably from1l to 30 g based on 100 g
of the fQ.0F sto IS Gthdypresigit itoy@bitiadm thiee cdepolingesheetpref erabl y at

| east one conpound sel ected fromthe group consisting of 4

In the present invention, the amino acid derivative is
preferably trimethyl glycine. In this case, it is preferred
that the fibrous sheet is impregnated with an aqueous solution
of the amino acid derivative at a concentration of from 5 to
15% by weight to obtain the cleaning sheet.

In the present invention, it is prefe'rred that both of the
copolymer and the amino acid derivative are dissolved in water,
and the fibrous sheet is impregnated with the aqueous solution
to obtain the cleaning sheet. In this case, the concentration
of the amino acid derivative of the aqueous solution is
preferably from 1 to 5% by weight.

In the present invention, the electrolyte is preferably
sodium- sulfate. The fibrous sheet is preferably impregnated
with the electrolyte while being dissolved in an agueous
solution in which the copolymer and/or the amino acid
derivative are dissolved. In this case, the concentration of
the aqueous solution is preferably from 0.5 to 10% by weight.

In the present invention, preferably, the fibers are made
of pulp of conifer, and the basis weight of the fibrous sheet
is from 30 to 70g/m2.

"The cleaning sheet of the present invention is preferably

used in a wet state incorporated with water.



(meth)acrylic acid(ester)-maleic acid copol yner and
(meth)acrylic acid(ester)-fumaric acid copolyner. In this case, it is
preferable that the fibrous sheet is ingpregnated with an aqueous sol ution
of the copolynmer at a concentration of fromO0.05 to 5.0% by weight to
obtain the cleaning-sheet. In the present invention, the amno acid
derivative is preferably trimethyl glycine. In this case, it is preferred
that the fibrous sheet is inpregnated with an agueous solution of the am no
acid derivative at a AREFERRER EMBOPIMENENOE THE1IMYBNTWEONght to obtain the
cl eaning sheet. In the present invention, it is preferred that both of the
copol ynmer andashefidbenw afi thderfiibatause sheetli $polthed ¢leawing , shadtt lnf
fibrous sheet i's inpregnated with the aqueous solution to obtain the

cl eani ngthbeet . pkasehts caseyvehtikorpncenfibdron ofhdtim@n neatdisfactory
derivative of the aqueous solution is preferably from1 to 5% by weight. In
the presdikpefréeblilafy tite watet | ohuimelys Watfedr adl ypepsibbe silibars. arelhe-
fibrous sheet is preferably inpregnated with the electrolyte while being

di ssol vegriefe2Bbd§Uaed .SOMKE | @spergfbLli tpeifiopeltererimneghes chseamaw
acid derivative are dissol ved. In this case, the concentrati on of the

~aqueous s@lUtidie | meBneher &Y Ywhited QsimtdfPatabimight . ahl the Bueaend
invention, preferably, the fibers are nade
characteristic that fibers are disintegrated upon contact with
a large gquantity of water.

As the fibers to be used in the present invention, either
or both of natural and chemical fibers may be used. The natural
fibers can include, for example, wooden pulp such as pulp of
conifer and pulp of hardwood, and chemical fibers can include
rayon as regenerated fibers and polypropylene as synthetic
fibers. In addition, there can also 6e adopted those fibers
mainly comprising the above-mentioned fibers and incorporated
with natural fibers such as cottén, synthetic fibers such as
rayon, polypropvlene, polyvinyl alcohol, polyester or
polyacrylonitrile and inorganic fibers such as synthetic pulp
comprising polyethylene and glass wool. Among them, bleached
kraft pulp of conifer and bleached kraft pulp of hardwood are
especially preferred since they have high water dispersibility.

In the present invention, the basis weight of the fibers
is preferably from 20 to 100g/m®. If the basis weight is less
than the lower limit, wet strength required when the cleaning

sheet is used for wiping in a wet state can not be obtained. If

the basis weight is greater than the upper limit, the cleaning



of pulp of conifer, and the basis weight of the fibrous sheet is from30 to
70g/nferr]. The cleaning sheet of the present invention is preferably used

in a wet state incorporated with water. 5 PREFERRED EMBCDI MENT OF THE
| NVENTI ON As fibers of the fibrous shee? in the cl eani ng sheet of the
pr esent I nventi on, fibers havi ng satisfactory dispersibility in

wat er, rehedty, lagker 1di Slerdbilld tyi.ber SThe ebpsts ewalhghtuodd. thghefibers,
dispersibility in water in this case has the sane neani ng as water

di si nt egrhgrabusedyredatiive tocthuwnmarhaskinesi $5i norrkatpreflearadlyr €Erom 30

di sintegrated upon contact with a |arge quantity of water. As the fibers to
be used to 10w/nfr @d&ht respecti ap, thet et strbngbhoéndasoftl featingeni cal

fi bers may be used. The natural fibers can include, for exanple, wooden

pul p such as ynd pfobreasi sheetndqudriialg hes devhed presentheimwaltidhecancan
I nclude rayon as regenerated fibers and pol ypropyl ene as synthetic fibers.

I n addi thNprédiessd 5y @ Hifg benpdept @elyt A8 ewét beype NBroL¥s€08RPALAARY1YhE

above-nentioned fibers and I ncorporated
adopted. The fibrous sheet mentioned herein comprises fibers
formed into a sheet to which a binder is applied. For example,
when it is produced by a wet process, a fiber web obtained by
paper making is dried, to which an alkylcellulose is applied as
a binder by using silk screen and the like.' The fiber web is a
mass of fibers in the form of a sheet in which the direction of
the fibers is aligned to some extent.

Alkylcellﬁloée is a compound in which hydroxyl groups in
an glucose ring unit of cellulose are substituted with alkyl
groups. The alkylcellulose can include, for example,
methylcellulose, ethylcellulose and benzylcellulose. Among them,
methylcellulose 1is especially preferred with respect to
satisfactory water disintegratability and wet strength of the
cleaning sheet. The amount of alkylcellulose {coating amount)
is preferably from 1 to 30 g based on 100 g of the weight of
the fibers. If the amount is less than the lower limit, the wet
strength of the cleaning sheet is lowered. On the other hand,
if the amount is greater than the upper 1limit, the cleaning
sheet is hardened to degrade soft feeling. In addition, the
water disintegratability is also lowered. |

The fibrous sheet thus obtained is incorporated with an

electrolyte, and further incorporated with (a) a copolymer of a



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

pol ypropyl ene, pol yvi nyl al cohol pol yest er or polyacrylonitrile
and inorganic fibers such as synthetic pulp conprising polyethyl ene and
gl asswool . Anpbng them bl eached kraft pul p of conifer and bl eached kraft

pul p of hardwood are especially preferred since they have high water

di sper si Pollymeripabige gedden@nhydxideon compoupssi Sntki HILRH FRIMPIYRES i s
preferably from20 to 100g/nferr]. If the basis weight is less than the

| over |i @ind/omet (H0r eAht haménai r agidhederteativani nke sheletain Fedvabrr-

Wi ping in a wet state can not be obtained. If the basis weight is greater

t han t he dijgjartegnaitablehe cleamimg  shesiicet Hawsiing i n gxeedkgnt t y watemhe
basis weight of the fibers, when used relative to human skins, is nore

pr ef er abldi sfindmgd@ tabilddgimjadr Wwew skreagpbet to the wet strength and soft

feeling. The fibrous sheet according to the present invention can be

produced by ugisng they odlebtralytewt éejprepr ooessbortti naf | yorghpteed. andhe
fi brous sheet nmentioned herein conprises fibers formed into a sheet to

whi ch a HinYdeyanit ajElltistca-obe eyaetl e, ThBednbirganiler Gdlas dyn ainelude,

process, a fiber web obtained by
for example, sodium sulfate, potassium sulfate, zinc sulfate,
zinc nitrate, potassium alum, sodium chloride, aluminum sulfate,
magnesium sulfate, potassium chloride, sodium carbonate, sodium
hydrogen carbonate and ammonium carbonate. Among them,
monovalent inorganic salts are preferred since they enhance the
wet strength of the cleaning sheet. In addition, sodium sulfate,
among them, is especially preferred since it further enhances
the wet strength of the .cleaning sheet. Organic salts can
include, for example, sodium pyrrolidone carboxylate, sodium
citrate, potassium citrate, sodium tartarate, potassium
tartarate, sodium lactate, sodium succinate, calcium
pantothenate, calcium lactate and sodium lauryl sulfate. Among
them, monovalent organic salts are preferred since they
increase the wet strength of the cleaning sheet.

In order to incorporate the electrolyte in the fibrous
sheet, 1t is a convenient step to dissolve the electrolyte
together with other compounds in water, and impregnate the
fibrous 'sheet with the aqueous solution. Accordingly, the
electrolyte is preferably water soluble. In this case, the
concentration of the electrolyte in the aqueous solution for

impregnating the fibrous sheet is preferably from 0.5 to 10% by



paper nmaking is dried, to which an al kylcellulose is applied as a binder by

using silk screen and the like. The fiber web is a mass of fibers in the

formof a sheet in which the direction of the fibers is aligned to sone

extent. Al kylcellulose is a conpound in which hydroxyl groups in an glucose

ring unit of cellulose are substituted with alkyl groups. The

al kyl cel Wgight . caere| peefigsablyf orfraay ahp? e,tOrre‘i-m% cRY| Wedgbt. If the

ethyl cel | ul ose and benzyl cel | ul ose. Anmong them nethylcellulose is )

especi al Igonant of etheyplhctrespbet ist dower. sfifctisy ydigfigult to obtain

disintegratability and wet strength of the cleaning sheet. The anmount of

al kyl cel lwgbsstxengtth meguimed o Yhreefddedping siveet -t )AsOthebaentenh 360 ¢

of the weight of the fibers. If the amount is less than the lower limt,

t he wet sthengiéctfolye cisamnpogeaked) ithel owedr exkre@ytitheoDitize Oledning

the anount is greater than the upper limt, the cleaning sheet is hardened

to degr adsheotf t i$edhcpgasedl n Hddetreon, whiehe vadner stidsiunt egrifatin | a4 ythe

al so | owered. The fibrous sheet thus obtained is incorporated with an

el ectrol yébectatsiLyts t adyd | asongoretied clidaniny shéepolnslitidfe ato Human
skins, the content of sodium sulfate is preferably reduced in
order not to be stimulative to skins. As a method of
impregnating the fibrous sheet with an aqueous solution
containing the electrolyte can include immersion and spraying.

(a) the copolymer of the polymerizable acid anhydride

compound and other compounds can include, for example, a
compound formed by copolymerizing maleic acid anhydride or
fumaric acid anhydride as the acid anhydride with methyl
methacrylate, methyl acrylate, ethyl acrylate, ' ethyl
methacrylate or butyl methacrylate. When a cleaning sheet is
uéed directly on human skins, preferred copolymers can include,
for example, (meth)acrylic acid-maleic acid type resin,
(meth)acrylic acid-fumaric acid type resin, vihyl acetate-
maleic acid - resin, rosin-modified fumaric acid resin,
methylvinylether-maleic acid resin, o-olefin maleic acid resin,
a-olefin fumaric acid resin, isobutylene-maleic acid resin and
pentene-maleic acid resin. In addition, when the cleaning sheet
is used not directly to human skins, there can be used those
resins containing hydroxyl groups such as urea formaldehyde

resin, methylol melamine resin, and organic compounds

containing two or more hydroxy groups such as glyoxal and



pol ymeri zabl e aci d anhydri de conpound and ot her conpounds and/or (b) an

am no acid derivative, to obtain a water- disintegratable cl eani ng

sheet havi ng excel | ent wat er disiq;egratability and wet strength. As
the el ectrolyte, either or both of organic and inorganic salts can be used.
The inorganic salts. can include, for exanple, sodiumsulfate, potassium
sul f at e, tanmdcsulecdde, andc epexypelyawidesitypel wrgsigutk um ARPRE dehose

al um num sul fat e, magnesi um sul fate, potassium chloride, sodium carbonate,
sodi um hyzbhpsgamensar bdmetdh ) aony Lismmmadidiestebomaleic agihg copehymer
nonoval ent inorganic salts are preferred since they enhance the wet

strengt h axfdtdre diredh)egrytlidet . abnd{dditer)nfunaediom aclifiat eppakymgrt hang i s
especially preferred since it further enhances the wet strength of the

cl eani ng phefdrred Osdganec shéy s lare | hdiohdesafetyexamd| entsodicimthe wet

pyrrolidone carboxylate, sodiumcitrate, potassium citrate,  sodium
tart ar at estreffiinssd Whd dlledndin®y sheexQdi um | actate, sodi um
succi nat e, cal cium pant ot henate, calcium|lactate and sodi um | auryl

sul fate. ANDNOrHJMEN coPDM 1t afé JpRbEerably FeRdted aFitd £1KLELt heYal
I ncrease the wet strength of the cleaning sheet. In order to incorporate

the el ectyyydLidds [HgH | 85 048asifiChydirbxiged ¥ ViSot £48 1 8h SRy dPoki 880k ye
the electrolyte together with other cCompounds in water, and inpregnate the
saponify into partial sodium salt of carboxylic acid. The
saponification degree 1is preferably from 0.1 to 1.0. Since the
partially sapofinified copolymer has adjacent carboxylic acid
groups which form salts, it tends to be diésolved in water. It
is preferable that the copolymer is water soluble, since it can
be dissolved in water when it is impregnated in the fibrous
sheet. And then, it is convenient to obtain the cleaning sheet
containing the copolymer. In addition, the water
disintegratability of the c¢leaning sheet can be improved by
using the water soluble copolymer compared with a.case of using
less water soluble copolymer. In addition, when the copolymer
is incorporated being dissolved in an aqueous solution into the
fibrous sheet, th_e concentration of the copolymer in the
aqueous solution is preferably from 0.05 to 5.0% by weight.
Even if the amount of the copolymer is increased to more than
the upper 1imit, the wet strength of the cleaning sheet does
not change so much, so that the amount of the copdlymer is
preferably less than the upper limit in view of the cost. In
addition, when it is used directly to human skins, the content

of the copolymer preferably is not so great in order not to



fibrous sheet with the aqueous solution. Accordingly, the
electrolyte is preferably water sol uble. In this case, the concentration
of the electrolyte in the aqueous solugpon for inpregnating the fibrous
sheet "is preferably from0.5 to 10% by wei ght, nore preferably, from1.0
to 5.0%b¥, ectrolyte is |l.ower t .S

wei ght. .- ILf the content of tﬂte el X gl
di ffi cuPtVo 3%9‘5\“&%?“& r%gnglsklf‘éqm r ettt f otP§ he® %eéfﬁrr%tls%etqf AsHhe
content of the electrqQlyte [s increased, the wet strenqgth Qf _the {:e ni ng
sheet | SOPRIYBELeLS er!:h%er‘?'&és%ngbgodﬁiﬂ Ifé’fe%ags aﬁg%éf”éi roite
and using the cleaning sheet relative to human skins, the content of sodium
sul f at e ¥ admeratapt {rengkR cheaniEedefornshe Jeandndshaftat | OWGRT -
ski ns. As a nethod_ of inpregnating the fibrous sheet w th an_aqueous
sol ut i oFh€onvarF nistgFensthe| et iyt e1eaningcisheet nfdRsiksh ARGTSBFEY ﬂﬁ( (a)
the copol yner of the polynerizable acid anhydride conpound and ot her
conpoundaiceaponetiinge theramiagmpaeld gdesipativer dnatgady ofomd yirgethen
mal ei ¢ aci d anhydride or fumaric acid anhydride as the acid anhydride with
met hyl ndtthaer wldight amownitylof ther gogpdymeretihykthe fibybusesheetdt hyl
met hacryl ate or butyl nethacrylate. When a cl eaning sheet is

{b) The amino acid derivative is a compound obtained from
amino acids and can include, for example, amino acids subjected
to acylation, dehydrating condensation or esterification, and
fatty acids subjected to neutralization or polymerization. For
example, there can be mentioned trimethyl glycine as an N-
trialkyl substituent of glutamic acid, DL-pyrrolidone
carboxylic acid, sodium DL-pyrrolidone carboxylate and
triethanol amine DL-pyrrolidone carboxylate formed by
dehydrating condensation of glutamic acid, N-aminofatty acid
amyl L-arginine ethyl-DL-pyrrolidone carboxylate formed by
acylating and esterifying arginine, sodium polyaspartate formed
by polymerizing aspartic acid. Among them, trimethyl glycine is
especially preferred since it has high safety, and can enhance
the wet strength of the cleaning sheet.

In order to incorporate the amino acid derivative in the
fibrous sheet, the amino acid derivative is dissolved in water
together with other compounds since it is water soluble, and
the fibrous sheet is impregnated with the aqueous solution. In
this case, the concentration of the water soluble amino acid

derivative to be impregnated in the fibrous sheet is preferably

from 1 to 15% by weight. If the amount of the amino acid



used directly on human skins, preferred copolyners can include, for

exanpl e, (meth)acrylic acid-maleic acid type resin, (nmeth)acrylic
acid-fumaric acid type resin, vinyl acefqate- maleic acid resin,
rosin-nodified fumaric acid resin, nethylvinylether-maleic acid resin,
[err]-olefin nmaleic.acid resin, [err]-olefin fumaric acid resin,

i sobut yl 8pEivatéve ekRtiEs n thdthenteHrns eishesdt difePFCeFFL%RIdi thitth,
when the cleaning sheet is used not directly to human skins, there can be
used t hosdeppinds sbestabeicegesy FloBa & oWpEser chhas fardangopond RN -

resin, met hyl ol = nel am ne resin, and organi c conpounds
cont ai ni Wpenwothe fibromsdr sheelr dlaes sneh LEER3dx althgndcopodymghnpi cthe
acid, and epoxypolyam de type resins. Anong those copol yners,

(met h) accphicensradiont eof - neheei amigiad ecpd yderivative (hmt hjhker y@queous

acid(ester)-fumaric acid copolynmer are preferred since they have high

saf ety asdlathanced Hse wbhpségrage@ dh tihe cfidordus sheet. iBhgmmefeaddlner s

are preferably reacted with alkali netal hydroxides such as sodi um

hydr oxi dessamg peliatt wn modeaxi d€ tthes apmicht nattionpdrst ilaiwersalli tirars athie of

carboxylic acid. The
level, wet strength required for the cleaning sheet can not be
obtained. When the fibrous sheet contains the copolymer, the
concentration of the amino acid derivative in the aqueous
solution impregnated in the fibrous sheet is preferably from 1
to 5% by weight. Since the wet strength of the cleaning sheet
is improved by incorporation of the copolymer, required wet
strength can be obtained even if the amount of the amino acid
derivative is small relative to the fibrous sheet.

The thus obtained water-disintegratable cleaning sheet is
not degraded in the water disintegratability or wet strength
during storage even at temperatures higher than normal
temperature, for example, in an atmosphere at 40°C.

The water-disintegratable cleaning sheet of the present
invention preferably contains a polyhydric alcohol such as
glycerin, since the wet strength of the cleaning sheet is
improved. The water-disintegratable cleaning sheet of the
present invention can be incorporated with other materials so
long as they do not inhibit the effect of the present invention.
For example, surfactants, antibacterial agents, preservatives,

deodorants, humectants and alcohols may be incorporated.

Since the water-disintegratable cleaning sheet of the



saponi fication degree is preferably fromO0.1 to 1.0 Since the partially
sapofinified copol yner has adjacent carboxylic acid groups which form
salts, it tends to be dissolved in watgp. It is preferable that the
copolymer is water soluble, since it can be dissolved in water when it is

LT CONSLE L 1 b RLOKS S0 bR ghi Thadde | SRS SRt 80 gl

water disintegratapility of the cleanjng sheet can be ipgproyed b I ng the
vat or 53l SCESREFY ekt oFAr B8 AN A58 a¥ETorTRREIRP | 0 VAR SFHRFe
copolyner. I n addjition, when the copolyner is incorporated, being dissolved
“n"an aciSILRS ALBERS |9F G99 77 LY boARLMRAbeT R LR ERLIST | BRELFLERE
copolymer in the aqueous_solution is preferably fromQ0.05 to 5.0%b
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upper limt, the wet strength of the cleaning sheet does not change so
much, sdnv¥Rition hsopackepedha@scoppd| FRELCLS Prervdomsly kst tWethpper
limt in viewof the cost. 1In addition, when it is used directly to human
ski ns, tdkeamwimeniignidhe opdisynseldr whddgbl Yeing nseadedgreat thator the not
to 10 _

fibrous sheet is not dried.

Alternatively, the water-disintegratable cleaning sheet of
the present invention may be sold in a dried state. For example,
a fibrous sheet after coating thé alkylcellulose is imp:egnated
with an aqueous solution containing the electrolyte, the
copolymer and the amino acid derivative dissolved therein and
then dried, and the obtained water-disintegratable cleaning
sheet may be used while being impreghated with water or a
liguid medical when used.

[Example]

The present invention will be explained more specifically
by way of examples but the invention is not restricted to such
examples.

Example 1

Bleached kraft pulp of conifer (Canadian standard freeness
(CSF)=740 ml) 100% was used as starting fibers and paper of
50g/m*> basis weight was manufactured by a wet paper making
process using a paper making machine (cvlinder net). After
drying the paper, methyl cellulose was uniformly coated at
2.0g/m?> to the surface. A silk screen (60 mesh) was used as a

coating method. After the coating, drying was conducted at



give stimulation to skins. If the concentration of the copolyner
Is less than 0.05% by weight, it is difficult to obtain wet strength

required for the cleaning sheet. Howevelig the wet strength of the cleaning
sheet -can be increased by incorporating the am no acid derivative instead

of or together with _.a slight anpunt of the copolyner .in the {ibrouys .sheet.
(b) The r?iOES 674 HePiDaliW 150G Eorﬁﬂﬁm‘af"aﬁt &&R&d t?]p%'fﬁ% Ro < g:lad'gl ahd

can include, for exanple, am no acids subjected to acyl ation, dehydrating
condensatfii®Toss &be&ti-fication, and fatty acids subjected to neutralization

or polynerization. For exanple, there can be nentioned trinet h%% gl%.ci_ne as
an N trial kylAn agueousy godutiog of fafdiym sulfate) and @ pRFEHR gBpdium
carboxylic aci d, sodium ~ DL-pyrrolidone car boxyl at e and triethanol
anmine Ealgyref| i@dlomethaczwdigy| agbd-maleied acidy @eRQiVEET naBhdaitsai on
of glutamc acid, N-amnofatty acid anyl L-arginine ethyl-DL-pyrrolidone
car boxy| atontfesytheshdwn adpl fabde ahdwest anepanayd abyi preperdydiagding ion
pol yaspartate formed by pol ynerizing aspartic acid. Anmong them trimnethyl
gl yci ne iexcheparsidalwater.ef div ethks ncaseét hhe pagitisdf eodivmdaldan ehhbhee
the wet strength of the cleaning sheet. In order to incorporate the am no
aci d der imstthacxrylkid heatirmatetbeetacidhe appodymerd deas vatobtained by
di ssolved in water together with other conpounds since it is water sol uble,
and partially saponifying a methacrylic acid-maleic acid copolymer
by using sodium hydroxide. 100g weight of the fibrous sheet
obtained by the process described above was impregnated with
250 g of the agueous solution, to obtain a water-
disintegratable cleaning sheet. Tests for water
disintegratability and wet strength were conducted for the
water-disintegratable cleaning sheet as an example of the
present invention. Further, as a comparative example, the same
fibrous sheets as in example was impregnated with an aqueous
solution not containing sodium sulfate and partial sodium salt
of methacrylic acid-maleic acid copolymer and the tests for
water disintegratability and wet strength were conducted to the
thus obtained cleaning sheet in the same manner as in the
example.
The test for the water disintegratability was conducted by
the toilet paper disintegratability test according to JIS P
4501. Referring more specifically, a water-disintegratable
cleaning sheet cut into 10 cm length and 10 cm width was

charged in a 300 mm volume beaker containing 300' ml of ion

exchanged water, and stirred by using a rotor. The number of



the fibrous sheet is inpregnated with the aqueous sol UftigBheet Hib Helll SphAFE:
the concentration of the water soluble am no acid deri vafj

i fpregnated in the fibrous sheet is prefgrably from1l t?”HMJ m’t

If the anpbunt of the ami no acid derivative relative t'8 sheet

I s excessive, . the cleaning sheet becones sli to worsen fhe feeling.upon
touch. VRehathens wBso R S%%%t TB¥es 0L m&%ephéqﬁfﬁol?}ne&,let ﬁ:é.eagxlng

concentration of the am ng acid derivative in the aqueous sol utiaon to be
i npr egnafBBeENWERcOPFEFEES heBY Withr &EABRanPPI5S, Egmﬁei’:&mna?dn%PE. e (he
concentration is |lowered than the |level, wet strength required for the
cl eani ngddEREESEAR (WAS hAe@suriated (SHAVA tiR fHalGFs sRBet tRYntRATIS t RE
copol ymer, the concentration of the am no acid derivative in the agueous
sol uti onseAph@grated in the fibrous sheet is preferably from1 to 5% by
wei ght. Since the wet strength of the cleaning sheet is inproved by
i ncor por ati onThe twed copoenath  wasquieasiingst Byr asdng canchbeanbndi sdeedven
if the amount of the amino acid derivative is small relative to the fibrous
sheet. Thbtahnsdobyathedmedhed- diesicmtibgdatbbive anhdacutg isltee25 sumotidth
degraded in the water disintegratability or wet strength

and 150 mm length as a specimen and using a tensilon tester

with a chuck distance of 100 mm and at a tensile speed of 100
mm/min. Measurement was conducted in the machine direction (MD)
of the paper and the cross direction (CD) of the paper
respectively. The strength (gf) at break upon measurement was
determined as a wvalue for the result of the wet strength test
{shown in tables: on the basis of g/25 mm). Results are shown

in Table 1.

[Table 1]
Comp.Exampie Example 1 Example 2 Example 3
Amount of fiber (g) 50 50 50 50
Coating amount of methylcellulose (g/m?) 20 20 20 20
Copolymer *1 (wt%) - 0.05 1.0 5.0
Sodium sulfate (wi%) 3.0 3.0 30 3.0
Wet strength:MD (g/25mm) 670 750 1080 1220
Wet strength:CD (g/25mm) 144 160 228 253
Water disintegratability (sec) 17 19 41 53

*1 Partial sodium salt of (meth)acrylic acid{ester)-maleic acid copolymer

Example 2
A fibrous sheet was prepared by the same procedures as in
Example 1. An aqueous solution of sodium sulfate and trimethyl

glycine each at a content shown in Table 2 was prepared by

THIS SHEET HAS BEEN
REPLACED




durlng storage even at tenperatures higher thﬁg Qgﬁ erature
for exanple, in an atnosphere at 40[err]C. The water

cl eani ng sheet of the present inventiogspreferably c ydrlc

al cohol such as glycerin, since the wet strength of eet S
i mpr oved [-disintegratable | eani ng he e

i nvent i BEOPﬁﬁEB'e ?‘%‘gﬁ‘%or’é’c"ed ﬁngﬁﬁerw terial i@ 09 oH&l g‘tt h§§ Pﬁot

inhibit the effect of the present |nvent|on For exanpl e, surfaci
ant | bacEAPEARSagBRES, WBRoIBPTaORatEd HAbROPAATOL hhRBCRANPRUS HORR bR s
may be incorporated. Since the water-disintegratabl e cl eani ng sheet of t he
12 pr es¥aitern fdFinsRIRas abidditre and e shrengtdymarsineasnrad fo% t
strength, it can be used as wet tissues for human skins such as of hIpS or
used as télganioRfasined s vateroiisintegratable \eheanangnt &heditsi nt egFhe abl e
cl eani ng sheet of the present invention is packaged as an article
pr evi oudleasuriiage medth@dt was| ddengdchrilqwiigh thatsinoEdampileelbeigrekered so
that the fibrous sheet is not dried. Alternatively, the
wat er - diasi &t egprepatdEive cexamplahetlie ofame fibrous sheet as in Example

was Iimpregnated with an solution not

agueous containing

trimethyl glycine. Tests for water disintegatability and wet
strength were conducted in the same manner as in Example to the

thus obtained cleaning sheet.

Results are shown in Table 2.

[Table 2]
Comp.Example Example 4 Example 5 Example 6

Amount of fiber (g) 50 50 50 50
Coating amount of methylcellulose (g/m?) 20 20 20 20
Trimethyl glycine (wi%) 1.0 40 10.0
Sodium sulfate (wt%) 3.0 3.0 3.0 3.0
Wet strength:MD (g/25mm) 103 275 670 1630
Wet strength:CD (g/25mm) 22 48 144 350
Water disintegratability (sec) 10 11 17 25

Example 3

A fibrous sheet was prepared by the same procedures as in

Example 1.

An aqueous solution of sodium sulfate and trimethyl

glycine and glycerin each at a content shown in Table 3 was

prepared by properly adding ion exchanged water.

100 g weight

of the fibrous sheet was impregnated with 250 g of the agueous

solution.

Water disintegratability

and wet

strength were

measured for the thus obtained water-disintegratable cleaning

THIS SHEET HAS BEEN
REPLACED




the present invention may be sold in a dried stat &hisBiget HaxBeepReplacad f i br ous

sheet after coating the al kylcellul ose is inpregnat | queous
solution containing the electrolytgﬁ t he copol m no acid
derivative dissolved therein and then dried, and the obtaln

wat er - di si nt egrat abl e cl eani ng sheet may be used whil e being i npregnat ed
wi t h wat sheet . a Theuneaswalrg | mokked ywad. idenbippd] wikh BPégeﬁF EXGERLPON
will be explained nore specifically by way of exanples but the invention is
not restiictedfepthelh exdnphesCorRanptive BPEABRLH. kr E86tpul FOBF WakEFer

(Canadi an standard freeness (CSF)=740 ml) 100% was used as starting fibers
and papedisintegatfbilitpasnd wetghstresgtimnwenet moadugied it papesameki ng

process using a paper naking machine (cylinder net). After drying the
paper, maahperceld ulinsethvasexampden o cdheedckearkiny/ sheet] owtaimedublace.
A silk screen (60 nesh) was used as a coating nethod. After the coating,

dryi ng wampeegfacing aan atieous solution not containing trimethyl
glycine into the same fibrous sheet as in example.

The results are shown in Table 3

[Table 3]

Comp.Example = Comp.Example  Comp.Example Example 7 Example 8
Amount of fiber (g) 50 50 50 50 50
Coating amount of methylcellulose (g/m2) 20 20 20 20 20
Trimethy! glycine (wt%) - - - 50 5.0
Sodium suifate (wi%) 3.0 30 30 3.0 3.0
Glycerin (wt%) - 7.0 70 7.0 -
Propylene glycol(wi%) 70 - 5.0
Wet strength:MD (g/25mm) 189 226 21 2152 "AH
Wet strength:CD (g/25mmy) 61 73 93 480 255
Water disintegratability (sec) 17 19 19 25 22
Example 4

A fibrous sheet was prepared by the same procedures as in
Example 1. An aqueous solution of sodium sulfate, trimethyl
glycine and glycerin each at a content shown in Table 4 was
prepared by properly adding ion exchanged water. 100 g weight
of the fibrous sheet was impregnated with 250 g of the aqueous
solution. Water disintegratability and wet strength were
measured for the thus obtained water-disintegratable c¢leaning
sheet. The measuring method was identical with that in Example

1. Further, as a comparative example, tests for water

THIS SHEET HAS BEEN
REPLACED




150[err]C for 2 mn by using a hot blow type bl omermgsghgpgaglggenaze{,mdadous

sheet. An aqueous sol ution of sodiumsulfate and a p salt of a
met hacrylic acid-mal eic-acid copolyner ;each at a con im B MEITabI el
was prepared by properly adding ion exchanged water. the

partial sodiumsalt- of the methacrylic acid-maleic acid _copolyner
obt ai nedisintrgatabilitiapepd f yeitg sEnangtdcriest wera- manducted dl’éoﬁbleymer

by usi ng sodi um hydr oxi de. | 00g wei ght of the fibrous sheet obtained by
t he procsame dmaonebed@sabde Bgamplepr tgndthed odeanmy sheedi obtainedubyus
sol ution, to obtain a water- disintegratable cl eani ng sheet .

Tests irMpregnating &b saguegnat soiluittipnambtnetostaiming sedsusosudfase f or
t he wat er-di si ntegratabl e cl eaning sheet as an exanple of the present

I nvent i cintd-uttidesamen st brmrgp astede tv e XxianBxamplee sane fi brous sheets as in
exanpl e was inpregnated wth an aqueous sol ution not containing sodium

sul fate and priié i wésEs e adHowal iretTablle/l4.c aci d-mal ei ¢ aci d copol ymer
and the tests for water disintegratability and wet strength were conducted
to the thus obtained cleaning sheet in the sane manner as in the exanple.
The test for the water disintegratability was conducted by the toilet paper
di sintegrpdebél4iy test according to JIS P

Comp.Example Example 9 Example 10 Example 11
Amount of fiber (g) 50 50 50 50
Coating amount of methylcellulose (g/m?) 20 20 20 20
Trimethy! glycine (wt%) 40 40 4.0 490
Sodium sulfate (wt%) - 1.0 5.0 10.0
Glycerin (wt%) 7.0 7.0 7.0 7.0
Wet strength:MD (g/25mm) 65 147 3362 8235
Wet strength:CD (g/25mm) : 25 48 51 1728
Water disintegratability (sec) " 13 22 38

Example 5

A fibrous sheet was prepared by the same procedures as in
Example 1. An aqueous solution of sodium sulfate, a partial
sodium salt of a methacrylic acid-maleic acid copolymer and
trimethyl glycine each at a content shown in Table 5 was
prepared by properly adding ion exchanged water. 100 g weight
of the fibrous sheet was impregnated with 250g of the aqueous
solution. Water disintegratability and wet strength were
measured for the thus obtained water-disintegratable cleaning
sheet. The measuring method was identical with that in Example
1. Furthér, as a comparative example, tests for water
disintegatability and wet strength test were conducted in the

same manner as in Example to the cleaning sheet obtained by

THIS SHEET HAS BEEN \
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4501. Referring nore specifically, a water-disintegratrabfieetclacBdeh Repléicet

cut into 10 cmlength and 10 cmw dth was charged in a beaker
containing 300 mM of ion exchanged vat en g and stirred [ r.
The nunber of 14 rotation was at 600 rpm The dispe the c

eani ng sheet was observed along with tinme, and a tinme required for the

di sper si cimpregnAting ean (8HVRAUSN SPABtdon Sett MONEining parhial | sqRtuRet
strength was neasured by using a cl eaning sheet obtained by the nethod
descr i bedssalbvefamethacrykic 28cidrnadehcameitboconelener h angl atspeethEh
and using a tensilon tester with a chuck distance of 100 nmand at a

tensil e sypbpeind b nthien samdvEGihrarse ishesds asorigu Exampile .t he n&bei ne
direction (MD) of the paper and the cross direction (CD) of the paper
respect i viedgnl tdhearsd retngih i{rgfDatslle [B.eak upon nmeasurenent was determ ned as
a value for the result of the wet strength test (shown in tables: on the
basis of g/25 mm). Results are shown in Table 1. [Table 1]

[Table 5]
Comp.Example  Example 12 Example 13
Amount of fiber (g) 50 50 50
Coating amount of methylcellulose (g/m?) 20 20 20
Copolymer *1 {(wt%) - 1.0 1.0
Trimethyl glycine (wt%) - 4.0 10.0
Sodium sulfate (wt%) 30 3.0 3.0
Wet strength:MD (g/25mm) 103 1080 2880
Wet strength:CD (g/25mm) 22 228 : 608
Water disintegratability (sec) 10 41 62

*1 Partial sodium salt of {meth)acrylic acid{ester)-maleic acid copolymer

Example 6

A fibrous sheet was prepared: 'by the same procedures as in
Example 1. An aqueous solution of sodium sulfate, trimethyl
glycine a.nd glycerin -each at a content shown in Table 6 was
prepared by properly adding ion exchanged water. 100 .g weight
of the fibrous sheet was impregnated with 250 g of the aqueous
solution. Water disintegratability and wet strength were
measured fof the thus obtained water-disintegratable cleaning
sheet. The measuring method was identical with that in Example
1.

For the sté.bility test, after sealing the water-
disintegratable cleaning sheet in a polypropylene bag, placing

and storing them in a polyethylene vessel in an atmosphere. at
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Conmp. Exanpl e Exanple 1 Exanple 2 Exanple 3 Anount of fiber (g/n{err])
50 50 50 50 Coating anount of nethylcellulose (g/nferr])

2.0 2.0 2.0 2.0 Copolyner *1 (Mm% 19 - 0. 05 1.0 5.0
Sodi um sul fate (W% 3.0 3.0 3.0 3.0 Wet strength: MD

(g/25nmm 670 750 1080 1220 Wet strength: CD (g/25nm) 144

160 4098 for sesen\\Mlaws.di thet wgtaraiisintegradabilitylcaand the wet

53 *1 Partial sodiumsalt of (neth)acrylic acid(ester)-maleic acid

copol ynestEengphewerd\ neasansd shiycthevasame apsttleetl Bs tire Yereeypampkeiur es as
in Exanpl e 1. An aqueous solution of sodiumsulfate and trinethyl glycine
each at a conFenthehpwas naTadmpadrataisrepr egamplieby a f£ibrpuspeshgetddiasy

i on exchanged wat er. 100 4 wei ght of the fibrous sheet was inpregnated
with 250gbeaihé@ dbguemihcs darbatymeMivl ckBluleses ababipbilyyiagd \wicohol
strength were neasured for the thus obtained water-disintegratable

cl eani ngingfead. of mdbRyIE86VLUNGsSEAE08 MEasdesentArC Aguddus tdtutibrbEsanpl e

1. Further, as a conparative exanple, the sane fibrous sheet as in Exanple
which an electrolyte and trimethyl glycine were dissolved each
in an amount shown in Table 4 was prepared. In the fibrous
sheet wusing carboxymethyl cellulose as the binder, calcium
chloride having an effect of enhancing the wet strength in
combination with carboxymethyl cellulose was used as the
electrolyte. Further, sodium sulfate having an effect of
enhancing the wet strength is used as the electrolyte in the
fibrous sheet using a polyvinyl alcohol as the binder. 100 g
weight of the binder coated sheet was impregnated with 250g of
the aqueous solution. Test for disintegratability and wet
strength test were conducted in the same manner as in Example

to the thus obtained cleaning sheet.

The results are shown in Table 6.



was inpregnated with an aqueous solution not containing trimethyl glycine.
Tests for water disintegatability and wet strength WdﬂlBSh@f‘lﬂhsBéﬁdteplﬁted he

sanme manner as in Exanple to the thus Ob}d’;ll ned cl eani n ts are
shown i'n Table 2. [Table 2] Conp. Exanpl € Exarrpl e 4 anpl e
Amount of fiber (g/nferr]) 50 50 nmount
of met hyl tBableogé (g/nferr]) 2.0 2.0 2.0 2. 0 Tri met hyI gI ycine (wt %

. . 1OiE %dl msulfate (W7 3.0
3 0 1.0 4. 0 : 9 gmgté 109 %omp.é;amle R7).E,xample14 1630 et

7

(o]

strengt h: mur(tg/ﬁl%(gm 22 48 50 144 50350 V\alter P oot
di si ntegr ty (sec) 1 npl e é rous shee
was prepa%gp%{?&t he sane prgacrbeo%;ﬂeth lsce{l;‘l’is%se I n E'>’<°é¥“n?¥f’aé°°E’§F An a ﬁ@!ﬁﬁ@ °®ol uti on of

sodi um sufdaiing amesm of binger P hy| gl y@0ne and gl yceridn each at a @dntent shown
in Tabl e gniWpskcRly@Par ed by prepgmloigddi ng |39Jhm§2ﬁ%@anged il sufate 100 9

wei ght of the fibrous sheet was |rrpregnat ed wt 0 g of e aqueous
sol ut i on. Electraer(@®) i si nt egr at abi BOty and wet 38trength Were 3feasured for

the thus ik e We er - di si nt eguat abl e cl eani ng 40
Glycerin (wt%) 7.0 70 o 7.0
Wet strength:MD (g/25mm) - 344 751 670
Wet strength:CD (g/25mm) 98 162 144
Water disintegratability (sec) 25 90 17
A f7 °
Wet strength:MD (g/25mm) 332 330 662
Wet strength:CD (g/25mm) 94 72 141
Water disintegratability (sec) 24 204 16

As can be seen from Table 6, the wet strength in the
example is higher than the wet strength of the cleaning sheet
using carboxymethyl cellulose as the binder. Further, in the
comparative example using polyvinyl alcohol as the binder, the
wet strength and the water disintegratability of the cleaning
sheet stored at a high temperature are degraded. On the
contrary, in the cleaning sheet of the example using methyl
cellulose as the binder, a high wet strength can be obtained
and the wet strength and the water disintegratability are not

changed even during storage at a high temperature.

Example 7
A fibrous sheet was prepared by the same procedures as in
Example 1. An aqueous solution of sodium sulfate, a resin,

trimethyl glycine and glycerin shown in Table 7 each at a
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16 sheet. The neasuring nmethod was identical with tﬁéﬁshnﬂﬁxawpk
Further, as a conparative exanple, tests for abl lity
and wet strength were conducted in the ,jame nanner as | m to the
cl eani ng sheet obtai ned by |npregnat|ng an aqueous solutlon no

trinmethyl glycine into the sane fibrous sheet as in exanple. The results
are showententashown [ YablTiatdle ChnpyaEx ansparedCoy). BXAQPpréy aSshimaExioml e
Exanple 7 Exanple 8 Anobunt of fiber (g/nferr]) 50 50 50 50
50 Coat iesxghanged watewt.hyl cE00 ulg)seve(ngm:[ eof] ) the, 0£iRrous2. sheet( was0
Trinmethyl glycine (% - 5.0 5.0 Sodium sul fate
(W%  3npregnated withO 250g 3.df thé OaGugoasi n sodhftion. Water

7.0 7.0 7.0 Propylene glycol(wt% 7.0 5.0 - et
strengt AiMIAN(t@gdataoilidy 241D wet 28trengtRlwére mehbidte\dbtfcat rangt bthad
(g/25mMm 61 73 93 480 255 Water disintegratability (sec)
17 19 Jdikained®Swater-@2sbesPretdblef§ idlcandingneshed s pPrERaradabiirihg
sanme procedures as in

method was identical with that in Example 1.

The results are shown in Table 7.

[Table 7]
Example 15 Example16 Example17 Example 18  Example 19
Amount of fiber (g) 50 50 50 50 50
Kind of copolymer " * 1 *1 *
Copolymer (wi%) 0.05 1.00 5.00 0.00 7.00
Sodium sulfate (wt%) 30 30 30 3.0 3.0
Trimethyl glycine (wt%) 40 40 40 40 40
Glycerin (wi%) 7.0 7.0 7.0 7.0 7.0
Wet strength:MD (g/25mm) 750 1080 1220 670 1300
Wet strength:CD (g/25mm) 160 228 253 144 260
Water disintegratability (sec) 19 41 53 17 65
Example 20 Example21  Example 22  Example 23
Amount of fiber (g) 50 50 0 50
Kind of copolymer *2 *2 *2 *2
Copolymer (wt%) 0.05 1.00 5.00 7.00
Sodium sulfate (wt%) 3.0 3.0 3.0 3.0
Trimethyl glycine (wi%) 40 40 4.0 490
Glycerin (wt%) 7.0 7.0 7.0 70
Wet strength:MD (g/25mm) 804 1132 1180 1250
Wet strength:CD (g/25mm) 172 239 245 - 255
Water disintegratability (sec) 20 32 48 60

*| Partial sodium salt of (meth)acrylic acid(ester)-maleic acid copolymer
*2 Partial calcium salt of o-olefin fumaric acid copolymer
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Exanple 1. An aqueous solution of sodiumsulfate, trimethyl glycine and
glycerin each at a content shown in Table 4 was prepared by properly adding
i on exchanged water. 100 g wei ght of t fibrous sheet was inpregnated with
250 g of the aqueous sol ution. Water disintegratability and wet
strength were nmeasured for the thus obtai ned water-disintegratabl e cleaning
sheet. THRATEES LA S hod was identical with that in Exanple 1.

Further, as a conparative exanple, tests for water 17

di si nt egat abi}ity Zarwatex-&isiakpdratahlawleanindushegti gomprisdmg :nanner
as in Exanple to the cleaning sheet obtained by inpregnating an aqueous

sol ut i omandiihrousai shegtsodpuprisingt evaten-dispemmidb e bifdbersheehagdingn
Exanpl e. The results are shown in Table 4. [Table 4] Conp. Exanpl e

Exanpl e fncéxpordeed Othéxrainpte, 14 Bindet obmprbeinggabkelcellulbdbe; and 50

50 50 Coating anount of nethylcellulose (g/nferr]) 2.0 2.0 2.0 2.0
Trnet hyl agl pleetrody¥e, 4afd at HYedst oned.dbmpoundt. SBedadtum sfrdmt €hewt %)
- 1.0 5.0 10.0

group consisting of:

a) copolymers of polymerizable acid anhydride compounds and
other compounds and

b) amino acid derivatives.

2. A water-disintegratable cleaning sheet as defined in
claim 1, wherein the copolymer is a partially saponified alkali
metal salt.

3. A water-disintegratable cleaning sheet as defined in
claim- 2, wherein the alkylcellulose is methylcellulose.

4. A water-disintegratable cleaning sheet as defined in
claim 3, wherein the fibers are pulp of conifer and the basis
weight of the fibrous sheet is from 30 to 70 g/m?.

5. A water-disintegratable cléaning sheet as defined in
claim 4, wherein the content of the alkylcellulose is from 1 to
30g based on 100g of the fibers.

6. A water-disintegratable cleanin§ sheet as defined in
claim 5, wherein the copolymer is at 1least one compound
selected from the group consisting of (meth)acrylic
acid(ester)-maleic acid copolymer and (meth)acrylic
acid(ester)-fumaric acid copolymer.

7. A water-disintegratable cleaning sheet as defined in

claim 6, which is obtained by impregnating the fibrous sheet

A



Gycerin (wt% 7.0 7.0 7.0 7.0 Wet strength: MD

(g/25mm 65 147 3352 8235 Wet strength:CD (g/25mm) 25
48" - 591 1728 Wat er disintegrata?ility (sec) 11 13 22
38 Exanple 5 A fibrous sheet was preparéd by the sanme procedures as in

Exanple 1. An aqueous solution of sodiumsulfate, a partial sodiumsalt of
a net hacrwitlc aan d- aghedas acsdlospony neondadningnetthg gFore¥mneachatt a
content shown in Table 5 was prepared by properly addi ng i on exchanged

wat er . 1Cfbrpreminfiticf afhdxdanbros dhed. 0Mady Medglptat ed with 250g of the

aqueous sol ution. Water disintegratability and wet strength were
measured for tée tuswatentdbstiintégrathislet ejeabhabye sbleedniasy d&Etned Tha
measuri ng method was identical with that in Exanple 1. Further, as a

conpar at igkaie X /Misreiretife dmimoraicaild destinatgatenldis ity mervhyie iglytorimegt h
test were conducted in the same manner as in Exanple to the cl eaning sheet
obt ai ned by 918 iAPK&BEALADNEIRbeGHAEM e SelLlBhAh2AgNGhe2@Ntas Ndefinedt Lal

sodium salt of methacrylic acid-maleic acid copolynmer and trimethyl
claim 8, which is obtained by impregnating the fibrous sheet
with an aqueous solution containing the amino acid at a
concentration of from 5 to 15% by weight.

10. A water-disintegratable cleaning sheet as definedlin
ciaim 5, wherein the fibrous sheet contains the copolymer and
the amino acid derivative, and the copolymer is at least one
compound selected from the group consisting of
(meth)acrylic(ester)-maleic acid copolymer and (meth)acrylic
acid(ester)-fumaric acid copolymer, and the amino acid
derivative is trimethyl glycine.

11. A water-disintegratable cleaning sheet as defined in
claim 10, wherein at least one compound selected f£from the group
consisting of the copolymers and the amino acid derivatives are
dissolved in water to obtain an agueous solution, and the
fibrous sheet is impregnated with the agueous solution.

12. A water-disintegratable cleaning sheet as defined in
claim 11, wherein a concentration of the amino acid derivative
of the aqueous solution is from 1 to 5% by weight.

13. A water-disintegratable cleaning sheet as defined in
claim 11, wherein the electrolyte is sodium sulfate, and the
fibrous sheet is impregnated with the electrolyté by dissolving

the electrolyte in the aqueous solution in which the copolymer

Iy



glycine into the sanme fibrous sheet as in Exanple. The results are shown
in Table 5. [Table 5] Conp. Exanpl e Exanpl e 12 Exanple 13 Anpunt of
fiber (g/nm2[err]) 50 50 50240at i ng anount of methyl cell ul ose
(g/nferr]) 2.0 2.0 2.0 Copolymer *1 (wt% 1.0 1.0

Tri met hyl _gl ygi % . : di | f at wt 9 3.0
30 egdthe gg'é\fll\%r%?ﬁgl\&efbyaé‘ﬁ"% a563&9s9<1§g%a9 " 2880 \%5 st/? engt h: CD
/ 25nr 22 228 8 ;\at i_sint tabi]it . . .62

£% Pa???al sodtam aﬁ?tgf'%3§ﬁ¥$5%%§1%@igc%%%%gﬁ'I [ﬁﬁhéfgg%cpégégéélfﬁ%r
Ex le 6 _ Afib heet, d th i I
L hn” aGHads o1 uBPEROSP SoaPEREEREFaELon: At bRg| ISR Bry el n
each at a content shown in Table 6 was pre aged b operly adding ion
exchange @IHEOYS. SPAYLLOReShELBR Phe FPbFBgs ¥h§%¥9€és i npregnated with 250

g of the aqueous solution. = \Water disintegratability and wet _ strength
were measur ed 1Por Bh&atars Fsdategratapde. HLaaning e afcdtfigeshda .

The measuring method was identical with that in Exanple 1.
claim 3, wherein the copolymer is at east one compound

selected from the group consisting of (meth)acrylic acid-maleic
acid type resin, (meth)acrylic acid-fumaric acid type resin,
vinyl acetate-maleic acid resin, rosin-modified fumaric acid
resin, methylvinylether-maleic acid resin, «a-olefin maleic acid
resin, «a-olefin fumaric acid resin, isobutylene-maleic acid
resin and pentene-maleic acid resin.

16. A water-disintegratable cleaning sheet as defined in
claim 15, which is in a wet state containing water.

17. A water-disintegratable cleaning sheet as defined in
claim 3, wherein the amino acid derivative is at least one
compound selected from the group consisting of trimethyl
glycine, DL-pyrrolidone carboxylic acid, sodium DL-pyrrolidone
carboxylate, triethanol amine DL-pyrrolidone carboxylate, N-
amino fatty acid | amyl L-arginine ethyl-DL pyrrolidone
carboxylic acid and sodium polyaspartate.

18. A water-disintegratable cleaning sheet as defined in

"claim 17, which is in a wet state containing water.

A



For the stability test, after sealing the water- disintegratable
cl eaning sheet in a polypropylene bag, pIaC|ng and storing themin a

polyethylene vessel in an atnosphere @t ° 19 40[err]C for seven days, the
wat er ‘di sintegratability and t he wet strength wer e neasured by the sane
met hod as in the exanple. f§¥ éﬁ jdtfprexanpl e, a fibrous
sheet was obtai ned by u5|ng ca oxynet ul'ose or polyvinyl alcoho

i nstead of nethyl cellulose as a b|nder. An aqueous solution in which an
el ectrolyte and trinmethyl glycine were dissolved each in an anmount shown in

Table 4 4ps DT eRarall yoblnlies (1 0rouEeShEEL ML AL AL POXKIBLIN o Shlad 05

as the brn Calcium chrorrde having an anci ng

Strengtr@éékéfh &qﬁ%#ﬁi&gW%gﬁfarboxynEthyl cel lul ose was used as the

el ectrol sulfate having an effect of enhancing
the wet strength is used as the electrolyte in the fibrous sheet using a
pol yvi nyl al cohol as the binder. 100 g weight of the binder coated sheet

was i npregnated with 2509 of the aqueous sal ution.
di si ntegrat abt| i¥3F e%ﬂﬂi%ﬁﬁ (E?teﬁﬁgqﬂ%qg CEHGGEteﬂ°9ﬁlﬁﬁengad%fnéhner

as in Exanple . . .
fibrous sheet having incorporated thereinto, a binder of

alkylcellulose; an electrolyte, and (a) a copolymer of a
polymerizable acid anhydride and other compounds and/or (b) an
amino acid. The water-disintegratable cleaning sheet has
excellent water disintegratability and wet strength and further
it is not degraded in the water disintegratability and wet

strength after storage at high temperatures.



- to the thus obtained cleaning sheet. The resul tsfe@rqlg tie 6”.“%‘;%5"'3
20 [ Tabl e 6] Conp. Exanpl e Conp. Exanpl e l Exampt-e tj of P Ber
(g/mMerr]) 50 50 i USO LY n“(‘i"""gf Biinder
Carboxymet hyl cel | ul ose Pol yvi nyl al cghol  Mef hlyl et ¥ule8k dodt ng
anount of binder (g/nferr]) 2.0 2.0 2.10 IKi nd of
el ectrol yxetation Cwisi &b AENOrrpre. SEHEumiS@Ieﬁ:aqd stafdi afn shef afeaning
Electrolyte (W% 3.0 3 3.0

30 .
Tri met hyl shgetiwas (obsérved alloflg with time, and. 8 time required 402 the

Gycerin (wt% 7.0 7.0 7.0 Wet,

st rengt h: dispepLtom) was Médsured (shown iAbltables: on th&7balls of
strength: CD (g/ 25m) 98 162 144 \at er

di sintegreéadmd) iy (sec) 25 90 17 After storage
of 7 days at 40[err]C Wt strength: MD (g/25nm 332 330

662 Vet strengriie Gletd/sthfeigth wdé4 measured b}E us{Ag a cleaning shbdt
Water disintegratability (sec) 04 6 As can

be seen fswraimdd o thoemidehodt 8888LER hBSve and cut into 25 mm width
and 150 mm length as a specimen and using a tensilon tester
with a chuck distance of 100 mm and at a tensile speed of 100
. mm/min. ’ Measurement was conducted in the machine direction (MD)
of the paper and the cross direction (CD) of the paper
respectivell'r. The strength (gf) at break upon measurement was
determined as a value for the result of the wet strength test

(shown in tables: on the basis of g/25 mm). Results are shown

in Table 1.
[Table 1]
Comp.Example Example 1 Example 2 Example 3

Amount of fiber (g/m?) 50 50 50 ;50
Coating amount of methyicellulose (g/m2) 2.0 20 20 2.0
Copolymer *1 (wt%) ' - 0.05 1.0 5.0
Sodium sulfate (wt%) 3.0 3.0 3.0 3.0
Wet strength:MD (g/25mm) 670 750 1080 1220
Wet strength:CD (g/25mm) 144 160 228 253
Water disintegratability (sec) 17 19 4 53

*1 Partial sodium salt of {(meth)acrylic acid(ester)-maleic acid copolymer

Example 2
A fibrous sheet was prepared by the same procedures as in
Example 1. An aqueous solution of sodium sulfate and trimethyl

glycine each at a content shown in Table 2 was prepared by



exanpl e i s higher than the wet strength of the cleaninqﬂgbegf IEIAg SHERT
carboxynet hyl cellulose as the binder. Further, iin-the-conparative
exanpl e using pol yvinyl al cohol as the hinder, the metlstrengtnh gt hg
wat er disintegratability of the cleaniré#sheet stored “5“'T3H“
tenperature are degraded. On the contrary, in the dleaning-sheet-of
t he exanptrepesing adiing dehl uéxekangedhavdiexler, ¥odi Qh welghtr esf)t tttmar}
be obtained and the wet strength and the water disintegratabrtyarenot
changed £¥Bhodsr sh@etl Wi otmptedndted wErWEZIS0GIef h@radeecusd\ doutoien .
sheet was prepared by the sanme procedures as in Exanple 1. An agueous

sol utionyaér §9¢iHbbgPHLABL LIty dandChkl. sitreRBLAY ety Meduded FotCaihe
shown in Table 7 each at a content shown in Table 7 was prepared by

pr0p9r|YtﬁQQ'”%Uﬁ%&n@ﬁph%ﬂﬂﬁﬁrdﬁﬁfﬁfegraﬁ%ﬂleﬁlcY@&ﬂﬂﬁg okhebiRe fi byus
sheet was Inpregnated wth 250g of the aqueous solution.
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obt ai ned wat er -dI'si nt egr at abl e c eaning s e nmea
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was impregnated with an agqueous solution not containing

<

trimethyl glycine. Tests for water disintegatability and wet
strengtl{ were conducted in the same manner as in Exampl_e. to the
thus obtained cleaning sheet.

Results are shown in Table 2.

[Table 2]
Comp.Example Example 4 Exampie § Example 6

Amount of fiber (g/m?) 50 50 50 50
Coating amount of methyiceliulose {g/m?) 20 20 20 20
Trimethyl glycine (wi%) - - 1.0 40 10.0
Sodium sulfate (wt%) 3.0 30 30 30
Wet strength:MD (g/25mm) 103 275 670 1630
Wet strength:CD (g/25mm) 22 48 144 350
Water disintegratability (sec) 10 1 17 25
Example 3

A fibrous sheet was prepared by the same procedures as in
Example 1. An aqueous solution of sodium sulfate and trimethyl
glycine and glycerin each at a content shown in Table 3 was
prepared by properly adding ion exchanged water. 100 g weight
of the fibrous sheet was impregnated with 250 g of the agqueous
solution. Water disintegratability and wet strength were

measured for the thus obtained water-disintegratable cleaning
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aa\geous Exggﬂlglg& ga’éxaggln%a%%ing Eé%m\le%hgﬁ
O}.ft}r%cﬁmg ?%i% example.

0. 05 7.00 Sodiumsulfate (W%
3.0 The Jg)esults are Sh%’”rb “in Table 3 3.0 Trinmethyl glycine (w%

4.0 4.0 4.0 4.0 Aycerin (m%
7.0 7.0 7.0 7.0 Wet strength: MD (g/25nm
804 1132 1180 1250 Wet strength: CD (g/ 25m)
172 [Table 3Bo 245 255 Water disintegratability
(se_c) 20 . Comp.Exa " Comp.Example Comp.EQ&ﬁple_ Example 7 Exi g 1 Pa_” i al
sodi um rtial
cal ci um Agetptiberfgidrr] -ol efin fémaric aél d copolsyner 50 50

Coating amount of methylcellulose (g/m?) 20 20 20 20 20

Trimethyl glycine (wt%) . . . 50 5.0

Sodium sulfats (wt%) 30 30 30 30 30

Glycerin (wi%) . 7.0 7.0 7.0

Propylene glycol(wi%) 70 - 5.0

Wet strength:MD (g/25mm) 189 228 291 2152 113

Wet strength:CD (g/25mm) 61 73 93 480 285

Water disintegratability (sec) 17 19 19 25 2

Example 4
A fibrous sheet was prepared by the same procedures as in

Example 1. An aqueous solution of sodium sulfate, trimethyl

glycine and glycerin each at a content shown in Table 4 was

prepared by properly adding ion exchanged water. 100 g weight

of the fibrous sheet was impregnated with 250 g of the aqueous

solution. Water disintegratability and wet strength were

measured for the thus obtained water-disintegratable cleaning

sheet. The measuring method was identical with that in Example

1. Further, as a comparative example, tests for water



22 WHAT IS CLAIM IS 1. A water-disintegratabl e clfé§ g -sheet-
conprising: a fibrous sheet conprising water-dispersjible fibhers, hau
i ncorporated thereinto, a binder conprising al kylcelll ul o%e};“!‘a‘n(iuah

I

el ectrolyte, and at | east one conpound $%lected fro tlhe._group consiisti ng
of : a) copolynmers of polynerizable acid anhydride cadnmpounds and ot her
conpounddisndtbygatabidiegi dndervesat s¥eength tedtWaielfe ot -ethe

cl eaning sheet as defined in claim1, wherein the copolyner is a partially

saponi fi gdmal k@dring¥et ak Sial tEx&nﬂleAt\lﬁt tfie dicllc@hna@igat sHd &t Cbddaineds eet
e

as defined in claim2, wherein t al kyl cel l ul ose is nethyl cel |l ul ose.

fibers are pulp of conifer and the basis weight of the

vat er - di 3npraghatahbe apl eafidtis hﬁiuﬁﬁﬂeﬁbﬁﬁ@oh;&aﬁhih? Soddhi esu £diEe
I's

i br ous sheet

4.

from 30 4a+40tHeNEame] £1Brous shabel adl $hNEgakpigb! € cleani ng sheet as
defined in claim4, wherein the content of the alkylcellulose is from1l to

The results are shown in Table 4.

[Table 4]
Comp.Example Example 9 Example 10 Example 11

Amount of fiber, (g/m?) 50 50 50 - 50
Coating amount of methylcellulose {g/m2) 20 2.0 20 20
Trimethyl glycine (wt%) 4.0 4.0 4.0 4.0
Sodium sulfate (wt%) - 1.0 ' 5.0 10.0
Glycerin (wt%) .70 7.0 7.0 70
Wet strength:MD (g/25mm) 65 147 3352 8235
Wet strength:CD {g/25mm) 25 43 591 1728
Water disintegratability (sec) " 13 22 38
Example 5

A fibrous sheet was prepared by the same procedures as in
Example 1. An agueous solution of sodium sulfate, a partial
sodium salt of a methacrylic acid-maleic acid copolymer and
trimethyl glycine each at a content shown in Table 5 was
prepared by properly adding ion exchanged water. 100 g weight
of the fibrous sheet was impregnated with 250g of the agueous
solnution.' Watef disintegratability and wet strength were
measured for the thus obtained water-disintegratable cleaning
shee‘l.:. The measuring method was identical with that in Example
1. Further, as a comparative example, tests for water
disintegatability and wet strength test were conducted in the

sanie manner as in Example to the cleaning sheet obtained by



. . L ooy g AL g
30g based on 100g of the fibers. 6. A wat er - di si rﬁ@g ACakI & ic FERAT

sheet as defined in claim5, wherein the copol yner |i § at Iéast one

sel ected from the gr oup consi stiéﬁg of ((mgt ) acyl ben
acid(ester)-maleic acid copol yrer and met h) acr yI I C

acid(ester)-fumaric acid copolynmer. 7. A wat er - di|si'ntegratabt-e

C

g
cpnpound

eani ng

sheet asimpfegedtingchai mdileous cholwtioht anotdcbntya d.agnmamtg.aﬂhesddibm)us

sheet 23 with an aqueous sol ution containing the copolyier at

a

concentraalon of fmethelr{dito doci@4ninletis ghtid8.copAysrer addsintiegetdiwbl e
cl eaning sheet as defined in claim5, wherein the amno acid derivative is
trinet hyglgtyaenent8. theAsaméeribroust syeat abseinl Erample sheet Bsedef i ned
in claim8, which is obtained by inpregnating the fibrous sheet with an
aqueous gekulitgnasensabRhNIntNabdgi o acid at a concentration of fromb5 to
15% by wei ght. 10. A water-disintegratable cleaning sheet as defined in
claim5, wherein the fibrous sheet contains the copol ynmer and the am no

acid derivative, and the copolyner is at |east one

[Table 5]
Comp.Example  Example 12 Example 13
Amount of fiber (g/m?) 50 50 50
Coating amount of methylcellulose (g/m?) 20 .20 20
Copolymer *1 (Wi%) . 1.0 1.0
Trimethyl glycine (wt%) - 40 10.0
Sodium sulfate (wi%) 3.0 3.0 30
Wet strength:MD (g/25mm) 103 1080 2880
Wet strength:CD (g/25mm) 22 228 608
Water disintegratability (sec) 10 4 62

*1 Partial sodium salt of (meth)acrylic acid(ester)-maleic acid copolymer

Example 6

A fibrous sheet was prepared by the same procedures as in

Example 1. An aqueous solution of sodium sulfate, trimethyl

glycine and glycerin each at a content shown in Table 6 was
prepared by properly adding ion exchanged water. 100 g weight
of the fibrous sheet was impregnated with 250 g of the agueous
solution. Water disintegratability and wet strength were
measured for the thus obtained water-disintegratable cleaning
sheet. The measuring method was identical with that in Example
1.

For the stability test, after sealing the water-
disintegratable cleaning sheet in a polypropylene bag, placing

and storing them in a polyethylene vessel in an atrhosphere at



canpound sel ect ed from  the gr oup consj&iHing
(nmeth)acrylic(ester)-maleic acid copol yrrer and (et hj) acryt
acid(ester)-fumaric acid copolyner, g t he an‘g §0 r&pldt demvative S
trimethyl glycine. 11. A water-disint eg? tabl e cleanj ng Sheef &5 defji jed in
claim 10, wherein at |east one conpound sel ected from % e=gH-oup-6eRsi qti ng

of the comableesd and the ami no acid deri vatlves areLdl ssol ved in wat gr to

obt ai n &0 agueous sol ution, ' TU v
aqueous solution 12 A wators

claim 11Amdom6fﬁ@drqg,a.z)concent rati cm of the am n05oa0| d der| vat i 5oe of the

aqueous ion1s froml tpo 5% wei ght ter rat abl e
‘¢l eani ngﬁgi?g%?d as defi ned |CFf8°é hﬁ]Xel ose V\heng!Y"HVlf'?‘?g" el ect %ﬁ‘{}fe@ sodi um

sul f at e, Caating amduet of binber (@v8) sheet 120 | rrpr egnated 2 th the el ect2z®l yte by

di ssol vi ectrolyte i eous s I n whi opol yner
24 and t gd 5'(1%1 n@l aci d deri va'ltalal%/@' zﬁ@ggdl ssol %d'lc]j“u % tgop'urhlg@al%t egrat abl e
cl eani ngElsd‘Td\QQ(W% defined in clain 13, wherei & concent rati®h of the

el ectrol YiRnbych&is) 40 40 40
Glycerin (wt%) 7.0 7.0 7.0
Wet strength:MD (g/25mm) 344 751 670
Wet strength:CD (g/26mm) 98 162 144
Water disintegratability (sec) 25 ' 90 17
After storage of 7 days at 40°C
Wet strength:MD (g/25mm) 332 330 662
Wet strength:CD (g/25mm) % - 72 141

Water disintegratability (sec) 24 204 16

As can be seen from Table 6, the wet strength in the
example is higher than the wet strength of the cleaning sheet
using carbo:_:ymethyl cellulose as the binder. Further, in the
comparative example using polyvinyl alcohol as the binder, the
wet strength and the water disintegratability of the cleaning
sheet stored at a high temperature are degraded. On the
contrary, in the cleaning sheet of the example using methyl
cellulose as the binder, a high wet strength can be obtained
and the wet strength and the water disintegratability are not.

changed even during storage at a high temperature.

Example 7
A fibrous sheet was prepared by the same procedures as in
Example 1. An agueous solution of sodium sulfate, a resin,

trimethyl glycine and glycerin shown 1in Table 7 each at a



aqueous solution is from0.5 to 10% by wei ght. er.; : ;
cleaning sheet as defined in claim3, wherein the copolyner is at le s?g one
conpound sel ected fromthe group consisting of (meth}agr 3 dUaciiss eic

acid type resin, (meth)acrylic acid-fufdric acid type esin, vinyl i
acetate-maleic acid resin, rosin-nodified fumaric ac|d resin, '
et hyl vidoneder siBWRI AnA0tabI&eshNwad OpLépdird®! BiyC pripbrlgs)
[err]-olefin fumaric acid resin, isobutylene-maleic acid resin and
pent ene-dmdidiged! ddtesy N 1800 A YRalwE1gh 1 B0 aAD M vrloRan Bhegteelads
defined in claim15, which is in a wet State containing water. 17. A

wat er - diﬁ#}%{ﬁﬂé&)l ew%ﬁani%%gebgzhe@f agpdefi dud Cl & inBioherei gake

am no acl vative 1s at t one conpoun sel ect ed rom the group
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The results are shown in Table 7.

[Table 7]
Example 15 Example 16  Example 177 Example 18  Example 19
Amount of fiber (g/m?) 50 50 50 50 50
Kind of copolymer “ “ * *1 1
Copolymer (wi%) ' 0.05 1.00 5.00 0.00 7.00
Sodium sulfate (wt%) - 3.0 3.0 30 3.0 3.0
Trimethyl glycine {(wt%) 4.0 40 40 40 40
Glycerin (wi%) _ 70 7.0 7.0 7.0 7.0
Wet strength:MD (g/25mm) 750 1080' 1220 670 1300
Wet strength:CD (g/25mm) 160 228 253 144 260
Water disintegratability (sec) 19 41 53 17 65
Example 20 Example21 Example22 Example 23
Amount of fiber (g/m?) 50 50 50 50
Kind of copolymer *2 *2 *2 *2
Copolymer (wt%) 0.05 1.00 5.00 7.00
Sodium sulfate (wi%) 3.0 30 30 30
Trimethy! glycine (wt%) 40 4.0 40 40
Glycerin (wt%) 7.0 70 7.0 7.0
Wet strength:MD (g/25mm) 804 1132 1180 1250
Wet strength:CD (g/25mm) 172 239 245 255
Water disintegratability (sec) 20 32 48 60

*1 Partial sodium salt of (meth)acrylic acid(ester)-maleic acid copolymer
*2 Partial calcium salt of a-olefin fumaric acid copolymer



