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Water-disintegratable Cleaning Sheet Containing Alkylcellulose

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention concerns a water-disintegratable
cleaning sheet easily dispersible by water streams.' " 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 take 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



organic soivent. However, the metal ions and the organic
solvent are stimulative to skins.

Japanese Patent Laid-Open Hei 3-292924 discloses a water-
disintegratable cleaning article’ cbmprising fibers containing
polyvinyl aicohol and impregnated with an aqueous boric acid
solution, and Japanese Patent Laid-Open Hei 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
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present inQention by a water-disintegratable cleaning sheet
comprising:

a fibrous sheet comprising water-dispersible fibers, having
incorporated thereinto, a binder comprising an alkylcellulose;
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 staté 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-disintegratablé 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



(meth)acrylic acid(ester)-maleic acid copolymer and
(meth)acrylic acid(ester)-fumaric acid copolymer. 1In this case,
it is preferable that the fibrous sheet is impregnated with an
aqueous solution of the copolymer at a concentration of from
0.05 to 5.0% by weight to obtain the cleaning sheet.

In the present invention, the amino acid derivative is
preferably trimethyl glycine. In this case,.it is ﬁreferred
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 preférred 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.



PREFERRED EMBODIMENT OF THE INVENTION

As fibers of the fibrous sheet in the cleaning sheet of
the present invention, fibers having satisfactory
dispersibility in water, namely,.water dispersible fibers are
preferably used. The dispefsibility in water in this case has
the same meaning as water disintegratability, and is such a
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



sheet lacks-in flexibility. The basis weight of the fibers,
when used relative to human skins, is more pref;rably from 30
to 709/n3 with respect to the wet strength and soft feeling.

The fibrous sheet according to the present invention can
be produced by using any of dry and wet type process ordinarily
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
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polymerizabie acid anhydride compound and other compounds
and/or (b). an amino acid derivative, to obtain a water-
disintegratable cleaning sheet having excellent 'water
disintegratability and wet strength.

As the electrolyte, either or both of organic and
inorganic salts can be used. The inorganic salts can include,
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
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weight, more preferably, from 1.0 to 5.0% by weight. If the
content of the electrolyte is lower, it is difficult to obtain
wet strength required for the cleaning sheet. As the content of
the electrolyte is increased, the wet strength of the cleaning
sheet is increased. However, when using sodium sulfate as the
electrolyte and using the cleaning sheet relative to 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 ﬁsed 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



fannic aci.d, and epoxypolyamide type resins. Am_ong those
copolymers, (meth)acrylic acid(ester)-maleic acid copolymer
and/or (meth)acrylic acid(ester)-fumaric acid copolymer are
preferred since they have high safety and enhance the wet
strength of the cleaning sheet.

Those copolymers are preferably reacted with alkali metal
hydroxides such as sodium hydroxide and potassium hydroxide to
saponify into partial sodium salt of carboxylic acid. The
saponification degree 1is preferably from 0.1 to 10 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 1i|hit, 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
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give stimulation to skins. If the concentration of the
copolymer is 1less than 0.05% by weight, it is difficult to
obtain wet strength required for the cleaning sheet. However,
the wet. strength of the cleaning sheet can be increased by
incorporating the amino acid derivative instead of or together
with a slight amount of the copolymer in the fibrous sheet.

{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
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derivative relative to the fibrous sheet is excessive, the
cleaning sheet becomes slimy to worsen the feeling upon touch.
When the fibrous sheet does not contain the copolymer, the
concentration of the amino acid derivative in the aqueous
solution to be impregnated in the fibrous sheet is preferably
5% by weight or more. If the concentration is lowered than 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
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present invention has excellent water disintegratability and
wet strength, it can be used as wet tissues for human skins
such as of hips or used as cleaning sheets for toilet articles.
When the water-disintegratable cleaning sheet of the present
invention is packaged as an article preﬁiously moistened with
cleaning liquid, it is sold while being sealed so that the
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
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150°C for 2 min by using a hot blow type blower to obtain a
fibrous sheet.

An aqueous solution of sodium sulfate and a partial sodium
salt of a methacrylic acid-maleic acid copolymer each at a
content shown in Table 1 was prepared by properly adding ion
exchanged water. In this case, the partial sodium salt of the
methacrylic acid-maleic acid copolymer was obtained by
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 v.olume beaker containing 300' ml of ion

exchanged water, and stirred by using a rotor. The number of
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rotation was at 600 rpm. The dispersed state of the cleaning

! |

sheet was observed along with time, and a time required for the
dispersion was measured (shown in tables: on the basis of
second).

The wet strength was measured by using a cleaning sheet
obtained by the method described above and cut into 25 mm width
and 150 mm length as a specimen and using é 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
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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 éheet. The
measuring method was identical with that in Example 1. Further,
as a comparative example, the same fibrous sheet as in Example
was Iimpregnated with an aqueous solution not 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
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sheet. The-measuring method was identical with that in Example

6

1. Further, as a comparative example, tests for water
disintegatability and wet strength were cﬁnducted in the same
manner as in the example to the cleaning sheet obtained by
impregnating an adqueous 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
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disintegatability and wet strength test were conducted in the
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same manner as in Example to the cleaning sheet obtained by
impregnating an agueous solution not containing sodium sulfate
into the same fibrous sheet as in Example.

The results are shown in Table 4.

{Table 4]
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 aqueocus 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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impregnating an aqueous solution not containing partial sodium

salt of methacrylic acid-maleic acid copolymer and trimethyl
glycine into the same fibrous sheet as in Example. The

results are shown in Table 5.

[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

THIS SHEET HAS BEEN
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40°C for se&en days, the water disintegratability and fhe wet
strength were measured by the same method as in the example.
Further, as a comparative example, a fibrous sheet was
obtained by using carboxymethyl cellulose or polyvinyl alcohol
instead of methyl cellulose as a binder. An agueous solution in
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.
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[Table 6] -
Comp.Example Comp.Example Example 14
Amount of fiber (g) 50 50 50
Kind of Binder Carboxymethy! cellulose Polyvinyl alcohol Methyl cellulose
Coating amount of binder (g/m?) 2.0 2.0 20
Kind of electrolyte Calcium chloride Sodium sulfate Sodium sulfate
Electrolyte (wt%) 3.0 3.0 3.0
Trimethyl glycine (wt%) 40 4.0 4.0
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

THIS SHEET HAS BEENM
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content shown in Table 7 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.

The results are shown in Table 7.

[Table 7]
Example 15 Example 16 Example 17 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 (wi%) 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 Example 21  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

TH1S SHEET HAS BEEN
REPLACED
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 WHAT IS CLAIM IS:

1. A water-disintegratable cleaning sheet comprising:

a fibrous sheet comprising water-dispersible fibers, having
incorporated thereinto, a binder comprising alkylcellulose; and
an eiectrolyte, and at least one compound selected from the
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
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with an adueous solution containing the copolymer at a
concentration of from 0.05 to 5.0% by weight.

8. A water-disintegratable cleaning sheet as defined in
claim 5, wherein the aﬁino acid derivative is trimethyl glycine.

9. A water-disintegratable cleaning sheet as defined in
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 aqueous 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
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and the amino acid derivative are dissolﬁed.

14. A water-disintegratable cleaning sheet as defined in
claim 13, wherein a concentration of the electrolyte of the
aqueous solution is from 0.5 to 10% by weight.

15. A water-disintegratable cleaning sheet as defined in
claim 3, wherein the copolymer is at least 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.
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