WATER- DI S| NTEGRATABLE FI BROUS SHEET HAVI NG LAYERED STRUCTURE Mrtar -
AND W PI NG SHEET COWPRI SI NG THE SAME FIELD OF THE

| NVENTI ON The present invention rélates to a water-disintegratable
fibrous sheet that can be easily dispersed by a water stream More
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BACKGROUND OF THE | NVENTI ON Fi brous sheets are used for cleansing
human skin, e.g., skin around anus, or cleaning a toilet room The fibrous
sheet is preferably water-disinte t e ko B% thr own away and drai ned
inatoilet as it is. |If it ' HEFEER-SRA er - disintegratability,

it requires a
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endure CC)onr.c'ieuc“ n%t\%é)ufgrfyera Ons mlvle%tt:}%nng relates to a water-
disintegratable fibrous sheet excellent in water-
disintegratability and strength, and a water-disintegratable
wiping sheet comprising a pl_urality of the water-disintegratable
fibrous sheets laminated with each other.

BACKGROUND OF THE INVENTION
Fibrous sheets are used for cleansing human skin, e.g..

skin around anus, or cleaning a toilet room. The fibrous sheet
is preferably water-disintegraﬁable to be thrown away and
drained in a toilet as it is. If it is not excellent in
water-disintegratability, it requires a long time to be
dispersed in a septic tank, and brings danger of clogging
drainpipes of a toiiet, when being thrown away ‘and drained in
a toilet. }_—Iowever, in general, a packed fibrous sheet
impregnated v;with a cleansiﬁg liquid or the .like has to be strong
enough to endure conducting wiping operations while being
impregnated with a cleansing liquid, and at the same time, has
to keep water-disintegratability in the event of being thrown
away and drained 1in a toilet? Theréfore, a water-
disintegratable fibrous sheet that has good water-

disintegratability and strength sufficient to use is Qemanded.



i nprégnated with a cleansing liquid, and at the sane tine, has to keep

wat er-disintegratability in the event of being thrown away and drained
in a toilet. Therefore, a water- 2 disintegratable fibrous sheet
that has good water- disintegratability and strength sufficient to use
I s demanded.
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| ects of the present Invention are
However, when a large amount of the binder, i.e., water-insoluble
or water-swellable carboxymethylated pulp, is used to enhance
sheet strength, water-disintegratability of the sheet 1is
deteriorated.
SUMMARY OF THE INVENTION

An object_of the present invent;on is to provide a fibrous
sheet and a wiping sheet that have good water-disintegratability
and strength sufficient to practical use.

The above and other objects of the present invention are
accomplished bY a water-disintegratable fibrous sheet having a
layered structure comprising: |

(a) at least one first fiber web comprising pulp of conifer
and pulp of hardwood:

(b) at least one second £iber web comprising pulp of conifer,
having a content of pulp of hardwood less than that in the first
fiber web or containing no pulp of hardwood, the first and second
fiber webs forming the layered structure; and w

(c) awater-insoluble or water-swellable binder being added
to at least one of the first and second fiber webs.

In the watér-disintegratable fibrous sheet of the invention,

by laminating layers having different water-disintegratability



accornpl i shed by a water-disintegratable fibrous sheet having a |ayered
structure conprising: (a) at least one first fiber web conprising
pul p of conifer and pulp of hardwood; 3 (b) at |east one second fi ber
web conprising pulp of conifer, having a content of pulp of hardwood |ess
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Figures 1A and 1B are cross sectional views of embodiments
of theé fibrous sheet having a two-layer structure.

Figures 2A, 2B and 2C are cross sectional views of
embodiments of the fibrous sheet having a two-layer structure.

Figure 3 is a cross sectional view of an embodiment of the
fibrous sheet having a threteayer structure.

Figure 4 is a cross sectional view of an embodiment of the
wiping sheet comprising two fibrous sheets laminated with each
other. | |

DETAILED DESCRIPTION OF THE INVENTION

Pulp of conifer used in the invention is pulp produced by
using conifer as a raw material. Representative examples of the
pulp of conifer include bleached kraft pulp of conifer (NBKP),
and kraft pulp of conifer is also included.

Pulp of hardwood.used in the invention is pulp produced by
using hardwood as a raw material. Representatiﬂre examples of the
pulp of hardwood include bleached kraft pulp of hardwood (LBKP),
and kraft pulp of hardwood is also included.

What should be noted herein is that the average fiber length
of the pulp of conifer and that of.the pulp of hardwood are

different from each other. The average fiber length (hereinafter



Fi gures 2A, 2B and 2C are cross sectional views of enbodinents of the

fibrous sheet having a two-layer structure. Figure 3 is a cross
sectionadl view of an enbodi nent of the 4i brous sheet having a three-|ayer
structure. Figure 4 is a cross sectional view of an enbodi nent of
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obt_ained that has a characteristic feature in that water-
disintegratability is enhanced by one of the fiber webs , and
strength ismaintained by the other of the fiber webs. Asa result,
a fibrous sheet excellent in water-disintegratability and
strengfh can be obtained.

The function of improvement in water-disintegratability
and strength of the fibrous sheet in the invention is described
in detail below.

The pulp of conifer has been subjected to beating treatment
for improvement in paper strength. Therefore, in the pulp of
conifer, fibrillated fibers are strongly bonded to each other
by hydrogen bonds. By adding thereto the pulp of hardwood which
has the shorter fiber length and thus causes weak bonding strength,
there generates unevenness in bonding strength of fibers, i.e.,
cellulose molecules. As a result, a fiber web containing both
the pulp of conifer and the pulp of hardwood can be easily
dispersed by a water stream, iri other words, it exhibits excellent
water-disintegratability. This is the first fiber web of the
invention, mainly comprising pulp of conifer and pulp of hard‘;vo'od.
The language “mainly comprising” used herein means that the total

content of the fibers is 90% by weight or more based on the total



of hardwood is generally from0.8 to 1.8 nm whereas the fiber I|ength of
the pulp of conifer is generally from2.0 to 4.5 nm \Wen fiber webs are
produced by using these fibers and |anidated each other and the fiber webs
are different fromeach other in water-disintegratability and strength, a
fibrous sheet can be obtained {hat has a characteristic feature in that
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By laminating the first and second fiber webs to form a
layered structure, a fibrous sheet having excellent water-
disintegratability can be obtained. In this layered structure,
since the fiber webs (layers) have different volumes of swelling
and different swelling rates, it has a structure that can easily
incorporate water upon contacting water. Therefore, the fibrous
sheet of the invention is excellent in water-disintegratability
in comparison to a fibrous sheet composed only of pulp of conifer.
Furthermore, the fibrous sheet of the invention is excellent in
strength in comparison to a fibrous shéet having a single-layer
structure composed of puip of hardwood and pulp of conifer.
In the present invention, a water-insoluble or water-
swellable binder is added to at least one of the first and second
fiber webs constructing the fibrous sheet, to further improve
strength of the fibrous sheet. The water-insoluble or water-
swellable binder is more preferable than a water-soluble binder
in the present invention, because the fibrous sheet is excellent
in water_—di_sintegfatab’ility due to its layered structure, so that

the water-solubility of the binder is not necessarily required



content of the fibers is 90% by weight or nore based on the total
5 weight of the fiber web. On the other hand, a fiber web
containing a smaller anmobunt of the pul B of hardwood than the first fiber
web or containing no pulp of hardwood has higher strength than the first
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containing pulp of conifer (e.g., NBKP) and containing no pulp
of hardwood. The first fiber web does not contain a binder, and
only the second fiber web contains a binder. Figurg 1A shows a
schematic cross sectional view of this embodiment.

(2) A water-disintegratable fibrous sheet comprises a
first fiber web mainly containing pulp of hardwood (e.g., LBKP)
and pulp of conifer (e.g., NBKP), and a second fiber Wéb mainly
containing pulp of hardwood (e.g., LBKP) and pulp of conifer (e.g.,
NBKP). The content of the pulp of hardwood in the second fiber
web is smaller than_the content of the pulp of hardwood in the
first fiber web, and the first fiber web does not contain a binder,
and only the second fiber web contains a binder. Figure 1B shows
a schematic cross sectional view of this embodiment.

(3) A watef-disintegratable fibrous sheet comprises a
first fiber web mainly containing pulp_of hardwood (e.g., LBKP)
and pulp of conifer (e.g., NBKP), and a second fiber web mainly
containing pulp of conifer (e.g., NBKP) and containing no pulp
of ha:dwood. The first fiber web contains a binder in an amount
smaller than that in the second fiber wéb. Figure 2A shows a'
schematic cross sectional view of this embodiment.

(4) A water-disintegratable fibrous sheet comprises a



In the present invention, a water-insoluble or water- swel | abl e binder is
added to at |east one of the first and second fi ber webs constructing the
fibrous sheet, to further inprove strehgth of the fibrous sheet. The

wat er -i nsol ubl e or water- swel | abl e binder is nore preferable than a
wat er - sol ubl e bi nder
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schematic cross sectional view of this embodiment.

(5) A water-disintegratable fibrous sheet comprises a
first fiber web mainly containing pulp of hardwood (e.g.. LBKP)
and puip of conifer (e.g., NBKP), and a second fiber web mainly
containing pulp of hardwood (e.g., LBKP) and pulp of conifer (e.g.,
NBKP). The content of the pulp of hardwood in the second fiber
web is smaller than the content of the pulp of hardwood in the
first fiber web, and the first fiber web contains a binder in
an amount smaller than that in the second fiber web. Figure 2C
shows a schematic cross sectional view of this embodiment.

- (6) A water-disintegratable fibrous sheet comprises one
first fiber web as a top layer, and two second fiber webs as a
middle layer and a bottom layer. The second fiber wéb as the
middle. layer'mainly contains pulp of hardwood and pulp of conifer,
wherein the content of the pulp of hardwood is smaller than that
of the first fiber web as the top layer, and the second fiber
web as the bottom layer mainly contains pulp of conifer but does
not contain pulp of hardwood. A binder is contained in all the
layers, which are laminated from the top layer, the middle layer
to the bottom layer in this order to form the fibrous sheet, and

the content of the binder thereof is (top layer)<(middle



and pul p of conifer (e.g., NBKP), and a second fiber web mainly containing
pul p of hardwood (e. g., LBKP) and pulp of conifer (e. g., NBKP). The
content of the pulp of hardwood in the $econd fiber web is smaller than
the content of the pulp of hardwood in the first fiber web, and the first
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fiber VW%&&PQ&QiQﬁeétbé888£ikﬁs two layers of the first and second fiber
webs, the second fiber web does not contain pulp of hardwood,
and the first fiber web contains the same amount of a binder as
in the second fiber web.

As described in the foregoing, the present invention can
be practiced variously by modifying the layered structure, the
content of the pulp of hardwood and/or the content of the binder.
These modifications can be appropriately selected depending on
the use of the fibrous sheet and the kind of a solution to be
impregnated into the fibrous sheet.

In the present invention . the content of the pulp of hardwood
in the first fiber web is preferably 60% by weight or less to
the total fiber content of the first fiber web. When the content
of the pulp of hardwood becemes larger than the upper limit,
strength.of the fibrous sheet becomes insufficient and it cannot
withstand practical use such as wiping. The content of the pulp
of hardwood is more preferably from 10 to 50% by weight to the
total fiber content of the first fiber web. In this range of the
¢ontent, both strength and water-disintegratability are
excellent.

The fibers used in the present invention mainly comprise



the sane anount as in the second fiber web. Figure 2B shows a schematic
cross sectional view of this enbodi nent. (5 A

wat er - di sintegratable fibrous sheet con@rises a first fiber web mminly
contai ning pul p of hardwood (e.g., LBKP) and pulp of conifer (e.g., NBKP),
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The total basis weight of the fibers constituting the
fibrous sheet of the inventioﬁ is pfeferably from 10 to 100 g/m?.
Whenthetotalbasisweightislessthanthelowerlimit,strength
necessary for wiping operations cannot be obtained. When the
total basis weight is more than the upper limit, flexibility
desirable in the fibrous sheet is lost. When the fibrous sheet
.is used for wiping skin e.g., skin around anus, or cleaning a
damageable object, the total basis weight of the fibérs is more
prefefably from 20 to 60 g/m?’ from the viewpoints of strength
and softness.

In the present invention, water-insoluble or water-
swellable carboxymethyl cellulose is preferred as the binder.
Solubility of carboxymethyl cellulose differs in accordance
with a degree of etherification (DS), pH and so on. The
water-insoluble or water-swellable carboxymethyl cellulose
used in the present invention has a degree of etherification
of from 0.3 to 0.6 and pH of 5.0 or more.

What is called carboxymethylated pulp is included in the
carboxymethyl cellulose. The carboxymethylated pulp can be

also used as the water-insoluble or water-swellable binder in



| ayer) <(bottom | ayer). Figure 3 shows a schematic cross sectional view
of thi's ermbodi nent. The degree of water- disintegratability of the
fibrous sheet'is (top layer)>(mddle |aQer)>(bottomlayer), and the degree
of strength of the fibrous sheet is (bottomlayer)>(mddle |ayer)>(top

(brous thegessns siianilonn b dinpa ot il RS sfare
1, Tt ol O Sataciet S B W
deser btk hLSpersgdingn Pretibasit s Avendcoialdn SRR fpdf ane
gar ?\3’0;)?:1 {;1'2?7‘82;@5;@1 ﬁ%nte zg?nfﬁ@nﬁq%é?xquﬁhggaﬁﬁaqﬁ% i 3R8 g?n%bsged)
appropt 2t o sel.eck of depend! 19 O - Ll ysgGl e f1 brous sheet and the

present. i tion, th tent of th I f hard d, i [ [

veb 15 pr gfiaea%ggegme%?bgﬁx%&@% q%g?f‘% Eug?ﬁei‘%ﬁ? LSRN F 4 The
: en_the conten

than t hevabBEr 1A9R 1D Le e HtR T Tt 1P b GRS s P EEERes SBRc R M

Ul p of FRA eHABE WEERTEAEs SBPLY PRITIO N S o btk £5 nd e
Fi ber COELS@tean otfhte:h];ivrvg. e];:'i— %rsovieu 'lc—l': Q):; rv‘via erra-nsc’csef.fl.a{ﬂ% carboxymethyl
cellﬁlose.

In the present invention, further more, sodium carbonate
and/or sodium hydrogencarbonate is preferably added to the
fibrous sheet, when the water-insoluble or water-swellable
carboxymethyl cellulose is used as the binder. The sodium
carbonate and/or sodium hydrogencarbonate can enhance
water-dispersibility of the water-insoluble or water-swellable
carboxymethyl cellulose to some extent.

The sodium carbonate and/or sodium hydrogencarbonate may
be added to all of the layers constituting the fibrous sheet of
the invention, and may be added to a part of the layers.

In the case where the water-disintegratable fibrous sheet
of the invention has a two-layer structure, for example, it is
possible that the sodium carbonate and/or sodium
hydrogencarbonate is added to a layer containing no pulp of
hardwood, and the sodium carbonate and/or sodium
hydrogencarbonate is not added to a layer containing pulp of
hardwood.

The fibrous sheet of the present invention can be used both



content, both strength and water-disintegratability are excellent.

The fibers used in the present invention nmainly conprise

9 the pul p of conifer and the pul p of 1bhardwood as descri bed above, and
may further contain natural fibers such as cotton, synthetic fibers such
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state, a metallic salt that c¢rosslinks the carboxymethyl
cellulose 1is preferably added to the fibrous sheet. Wet
strength of the fibrous sheet can be increased by crosslinking
with the metallic salt.

| The metallic salt may be contained in all of the layers,
or may be contaj.ned a part of the layers. It is preferred that
.the metallic salt is in contact with the carboxymethyl cellulose
in the fibrous sheet.

Examples of the metallic salt include salts of magnesium,
'calc'ium, ‘barium, strontium, manganese, zinc, cobalt and nickel.
Among these, at least one metallic salt selected from the group
consisting of salts of calcium, zinc and magnesium is preferably
used. By using these salts, wet strength of the fibrous sheet
can be improved.

. In the case where a metallic salt selected £from magnesium,
calcium, barium, strontium, manganese, ‘zinc, cobalt and nickel
is added to the fibrous sheet containing the water-insoluble or
water-sweliable carboxymethyl cellulose in all the layers, the
metallic salt is preferably contained in an amount of 0.5 g or
more per 100 g of the fibers. When the amount of the metallic

salt is less than the lower limit, wet strength is not sufficient.



In the préesent invention, water-insoluble or water- swellable
carboxynmet hyl cellulose is preferred as the binder. Solubility of

car boxymet hyl cellulose differs in accoldance wth a degree of
etherification (DS), pH and so on. The water-insoluble or water-swellable
car boxynet hyl '
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glycol and propylene glycol monomethyl ether. The organic
solvent may be contained in all the layers, or may be contained
in a part of layers.

The organic solvent ié preferably added to the fibrous
sheet in an amount of from 5 to 95 g per 100 g of the fibers
from the standpoint of wet strength. | The organic solvent is more
preferably added in an amount of from 5 to 60 g to prevent
deferioration of use feeling and rough dry skin of a ﬁser.

In the water-disintegratable fibrous sheet of the present

invention, other materials may be added if they do not spoil
the effects of the present invention. For example, a surfactant,
é disinfectant, a preservative, a deodorizer, amoistening agent,
an alcohol and the like can be added. These materials may be
added to the above-mentioned organic solvent or water, so as
to improve the fibrous sheet.

The water-disintegratable fibrous sheet of the invention
can be used in a wet state for wiping operation, such as wet-type
tissue_paper and a duster for cleaning a toilet room and its
circumference. When the water-disintegratable fibrous sheet of
the invention is packed as a product previously wetted, it is

sold by sealed up to prevent the fibrous sheet from drying.



and/ or sodi um hydrogencarbonate is preferably added to the fibrous sheet,
when the water-insoluble or water-swell able carboxynmethyl cellulose is
used as the binder. The sodi um carbonatl®8 and/ or sodi um hydrogencar bonat e
can enhance water-dispersibility of the water-insoluble or water-swellable
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of the ipvention has a two-layer structure, for exanple, It is possible
that tHe29 UBAuMSCcarbonate and/or  sodium hydrogencarhbonate is
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invention preferably has a structure in which the water-
disintegratable fibrous sheets are laminated in such a manher
that the second fiber webs face outside of the wiping sheet, as
shown in Figure 4. This is because the outsides of the wiping
sheet, i.e., sheet faces of the wiping sheet.directly-in contact
with an article or human skin to be wiped upon use, are prefer;ably
excellentinstrength. Furthermore, because the first fiber webs
exdellent in watgr-disintegratability'face inside of the wiping
sheet, the wiping sheet is dispersed from inside when it is
disposed in a toilet and is in contact with a large amount of
water, i.e., it is easily disinfegrated by water in a short period
of time.

For example, fibrous sheets having a three-layer structure
as in exemplified'by the constitutional embodiment (6) can be
used for the wiping sheet, wherein layers having excellent
water-disintegratability as the first fiber webs are positioned
inside of the wiping sheet and facing to each other, so that
water-disintegratability of the wiping sheet is gradually
.increased to inside thereof and strength is gradually increased
to outside thereof.

In such cases, furthermore, it is not necessary for the



strength therein sufficient to endure w ping operations. Ther ef or e,
in the case where the carboxynethyl cellulose is used as the binder and
the fibrous sheet is used in a wet stakde, a netallic salt that crosslinks
the car boxymet hyl cellulose is preferably added to the fibrous sheet.
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Anong t hese, C sal selected fromthe group consisting
of salt¥3 %ﬁ%ﬁﬁﬂ?g} gﬁ%’ %E?ﬁ ‘is preferably used. By using these
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dis1ntegratability, i.e., in such an order from the first fiber
web, the second fiber web, the first fiber web to the second fiber
web.

So as to produce the wiping sheet, preferably, the
water-disintegratable fibrous sheets are partially bound with
each other whiie being laminated. By binding them, strength
thereof upon use can be further improved.

In order topartially bind the fibrous sheets with each other,
it is preferred to emboss the fibrous sheets. By embossing the
fibrous sheets, feeling to the touch and the effect of wiping
operation upon use can be improved. |

Alternatively, the fibrous sheets may be partially bound
with an adhesive. In such cases, the adhesive is preferably a
water-soluble adhesive, so that strength of the wiping sheet can
be further improved without deterioration of water-
disintegratability thereof. Examples of the water-soluble
adhesive 1include water-soluble carboxymethyl <cellulose,
methylcellulose, and water-soluble poiyvinyl alcohol.

The wiping sheet comprising the water-disintegratable

fibrous sheets can be used in the form in that the wiping sheet



12 _ Al so, in the case where the carboxynethyl cellulose is used as
the binder and the fibrous sheet is used in a wet state, the fibrous sheet
is preferably inpregnated with an organild sol vent. The organic solvent can
i ncrease wet strength of the fibrous sheet, as well. Exanples of the
organi c sol ye i.ncl yde a nohydric al cohol such, as_et hanol and i saopropyl
o Sohol , SaHoLaepsl  HbE, FelRtomhest FRELR wEttohE Bl YRbI StANS AT
gl ycol %%9 prgg*lene gl ycol nonomethyl ether. The organic solvent nay be
cont ai ne¥r¥nS ®he layers, or may be contained in a part of |ayers.

The organic sqlyvent, i s preferably_added to.the fibrou sheet in an unt
of from5 to gthﬁ ﬂé’rvefg ofis[ hguF:% dFFSFﬁi[br?éfsiﬁndb%Fﬁt ‘%t%fn%y
strength, The_qrganic solvgnt. is. nore ref erab added . n_an_anmount of
frome (5ee8esiry e At FaLLeM TY GuEl St oot rodne ¢ v AP S68h 4 Pk n
of a user. In the. water-di.sintegratable fibrous sheet of the present
inventioﬁ?nﬁFﬁ&Fqnﬁ%H?%&%gngﬁmgge Jﬁ% E?e?hey do not spoil the effects
of the present invention. For exanple, a surfactant, a disinfectant, a
preservative, a deodorizer, a noistening agent, an alcohol and the |ike

can be qggg&gpépﬁ§e materials may be added to the above-nentioned organic
sol vent ~so as to inprove the fibrous sheet.

Bleached kraft pulp of conifer (i.e., NBKP) with a CSF
(Canadian Standard Freeness) of 570 ml and bleached kraft pulp
of hardwood (i.e., LBKP) with a CSF (Canadian Standard Freeness)
of 720 ml were used as raw material fibers, As a binder,
water-insoluble carboxyméthyl cellulose (carboxymethyl
cellulose chicorate produced by Nichirin Chemical Industries,
Ltd., DS: 0.42, pH 5.8) was used.

The water insoluble_carboxymethyl cellulose was added in
a solution containing the bleached kraft pulp of conifer (NBKP)
dispersed therein in such a manner that the resulfing solution
having total weight of 100g.of the pulp and the binder contains
8g of water insoluble carboxymethyl cellulose. Thereafter, in
the solution'containing the rawmaterial £fibers and carboxymethyl
cellulose dispersed therein, 50 g of sodium carbonate was added
per 100 g of the carboxymethyl cellulose, and the resulting
solution was used as a raw material of a second fiber web. On
the other hand, the bleached kraft pulp of conifer (NBKP) and
the bleached kraft pulp of hardwood (LBKP)' were mixed with water,
and the resulting solution was used as a raW'material of a first
fiber web. The resulting raw materials of the first fiber web

and the second fiber web were subjected to two-layer paper



The water-disintegratable fibrous sheet of the invention can be used in a
wet state for w ping operation, such as wet-type tissue paper and a duster
for cleaning a toilet roomand its cirtunference. Wen the

wat er -di si ntegratabl e fi brous sheet of the invention is packed as a
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W PING jnto the second fiber web having a sheet shape with a basis weight
of 11.25 g/m? as integrated.with the first f£iber web, to produce
a fibrous sheet having a two-layer structure.

At this time, an amount of the bleached kraft pulp of
hardwood to that of the bleached kraft pulp of conifer in the
first fiber web was varied to prepare Examples. The content of
the bleached kraft pulp of conifer and the content of the bleached
kraft pulp of hardwood based on the totai weight of fibers in
the first fiber web, in each of Examples 1-1,.1-2, 1-3, 1-4 and
1-5, are shown in Table 1 (% by weight). The crape ratio of each:
fibrous sheet was 10%.

The thus-produced fibrous sheet was imprégnated_with a
solution obtained by mixing propylene glycol monomethyl ether,
calcium chloride and water in a ratio of 20/0.5/79.5 in an amount
of 200 g per 100 g.of the fibrous sheet, to oﬁtain a water-

- disintegratable fibrous sheet.

The water-disintegratable fibrous sheets thus impregnated
were then allowed to stand at 20°C for 24 hours and then measured
for water-disintegratability and wet strength.

Water-disintegratability was_measured according to the

test of water-disintegratability of toilet paper regulated



sheet, the w pi ng sheet is dispersed frominside when it is disposed in a
toilet and is in contact wwth a | arge anount of water, i.e., it is easily
di sintegrated by water in a short period7 of tine. For exanpl e,
fibrous sheets having a three-layer structure as in exerrplified by the.
constituti naI an be used for the w ping sheet.  wherein

| ayers h'é{} %igbﬁjﬁﬂ?‘ne\ﬁ/&t inﬂlséﬁrr?tae]glsé:taé’(ﬁar’f‘Hlpd’ééjhe fSE’%‘Plﬂ-Séﬂ-%bs
are p05|t|oned i nsi de_of .the i n eet and facing to each other,

that wafer® ra?g?wﬁggrgpgsmeﬂ,% %H%\anﬁ\%g thife e ATE TG LR R FGITRY étbé%ed
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al ternat gﬁd\’\‘le&e tai equ eé lf’3 or c'ompV:Y.aetJ.on of dispersion was measured.
(The :esults are shown in tables with a unit of second.)
Wet strength was measured in such a manner that the
above-obtained water-disintegratable fibrous sheet was cut to
a test piece having a dimension of 25 mm width and 150 mm length,
and wet strength of the test piece was measured with a Tensilon
test machine at a chuck distance of 100 mm and a tensile speed
of 100 mm/min. Wet strength was measured in both the machine
direction (MD) and the cross direction (CD) of the fibrous sheet.
Strength at breakage (gf) was taken as a test result of wet
strength. (In the Tables, tﬁe results afe s'hdwn in terms of
g/25mm. ) | |
-As Comparative Example, a raw material of a second fiber
web was prel;ared in the same manﬁer as in Examples. A rawmaterial
of a first fiber web was prepared by adding the water-insoluble
carboxymethyl cellulose to fibers composed only of the bleached
kraft pulp of conifer in the similar manner as in Examples, so
as to prepare a fibrous sheet from the first fiber web and the
second fiber web. The resulting fibrbus sheet was impregnated
with the same solution as in Examples in an amount of 200 g per
100 g of the fibrous.sheet, to obtain a water-disintegratable

fibrous sheet. The resulting water-disintegratable fibrous



disiﬁtegrétability, i.e., in such an order fromthe first fiber web, the
second fiber web, the first fiber web to the second fiber web. So as
to produce the wi ping sheet, preferablyl8the - water-disintegratable fibrous
sheets are partially bound with each other while being | am nated. By

bi ndi ng _the stren r eof on .yse can be_ f r_Lngrov

or der taiﬁfr”t’[ rie §oAE AT B0 wr HRE alaT e el A5, 6Pl W E S rengtn |

preferr t,.Q enboss the fibrous, sheets enbossing the fibrous sheets,
feelingiﬁaﬁhﬁa?%ﬂ%hmgﬁaﬁﬁu?iﬁ%%c XBPP%F%lng operation upon use can be

| mproved. Alter t|v fibrous sheet partially bound
with an adhesi'9& q%s §%é§.ne{$eaxé%h% PyR ﬁ'? E"P@g? ﬁry
wat er - s aﬁﬂﬁhgégdhe3|ve so that strength of the w ping sheet can be

further ved wi thout deterioration of water-
disintegratability thereof. Exanpl es of the water-sol uble adhesive

I ncl ude wat er-sol ubl e carboxynet hyl cellul ose, nethylcellul ose, and
wat er - sol ubl e pol yvi nyl al cohol. The w pI ng sheet conprising the

wat er - di si nt egr at abl E™F'Pbr o‘ii‘%“'géheet‘ga'tgéﬁ bé"‘;’@éﬂ i rF";“?géef of tfPpF*-t hat t he

Wi pi ng sheet I'S fohﬁﬁﬁh The
W pi ng sheet can be used in a-wet state or in a

Amount of NBKP
(% by weight) 90 70 60 - 50 40 100

Amount of LBKP

(% by weight) 10 . 30 40 50 60 0
Water-

disinteg-

ratability 49 42 39 32 30 64

(second)

Wet Strength
of MD

(g/25mm) 162 153 148 145 138 166
Wet Strength

of CD

(g/25mm) 103 92 89 77 75 111

It is understood from the results shown in Table 1 that
Examples are excellent in water-disintegratability while wet
strength of Examples and Comparative Example are in the same

level.

EXAMPLE 2

The water insoluble carboxymethyl cellulose was added in
a solution containing the same bleached kraft pulp of.conifer
(NBKP) as in Example 1 dispersed therein in such a manner that
the resulting solution having total weight of 100g of the pulp
and the binder contains 8g of water insoluble carboxymethyl

cellﬁlose. Thereafter, in the solution containing the £fibers and



dry state. The invention is further described in nore detail by
referring to the foll owi ng exanples, but the invention is not construed as
being limted to them EXAMPLE 1 19 Bl eached kraft pulp of conifer
(i.e., NBKP) with a CSF (Canadi an Standard Freeness) of 570 m and

bl eached kraft pulp of hardwod (i.e,, LBKP) with a, CSF (Canadian Standard
Fr eeness):hewa%?gexm“ﬂﬁé}iél eId whosad rarersad thersin. I 90k M%ﬁ°£lum

wat er -i nsol ubl e car boxynet hyl cel | ul ose (car hoxynet hyl . cel | ul ose
chi cor at EaFbaNAER] ¥§S NPéF’rPrdi PeChek?af PhAYEEr G PO graett\;gé cglidilaoge.
o1 oS b ShecaneRhing Srid Lo nAr R SRR e FL R RE eSS
di spersed therein in such a manner that the resulting_solution_  havin
total weEdRemWeTD0gOBF threoBheg BABTLNEDS ¥AEPECHRPSLAE LosgagP oS thy
ho.r aw FRISERS? A AGRRACR Lo SRR RGPD CehFaBda Ss AP aeh dFFAE B0
99 SUu car ol oo BB JRel 0 i SLohS BRERT I Seldse
bl eachod (HERH) PEPBS GRUFRUMBIREGLBRED RBFD (3 FAPREE nEAECEne SAFETEInS
resulti n%osloll#jtegnhg\ejs.ngsggtgi %erzl.%vl\gtn%ferlioablg ooff %ﬂcé rpsl}lp and the binder
contains 2g of 'water insoluble carboxymethyl cellulose.
Thereafter, in the solution containihg the fibers and the
carboxymethyl cellulose dispersed therein, 50g of sodium
carbonate was added per 100g of the carboxymethyl cellulose, and
the resulting solution was used as a raw material of a first fiber
web. The resulting raw materials of the first fiber web and the
second fiber web were subjected to two-layer paper manufacturing
by using a paper machine (short mold - cylinder mold - Yankee
machine).

The raw material of the first fiber web was first
manufactured by the short mold part of the paper machine to' form
into the first fiber web having a sheet shape with a basis weight
of 11.25 g/m®. The raw material of the second fiber web of the
fibrous sheet was then manufactured by the cylinder mold of the
paper machine to form into the second fiber web having a sheet
shape with_ a basis weight of 11.25 g/m®> as integrated with the
second fiber web, to produce a.fibrous sheet having a two-layer
structure. The ratio of two-layer manufacture of the first fiber

web and the second fiber web is 1/1.

At this time, an amount of the bleached kraft pulp of



fiber web. The resulting raw materials of the first fiber web and the
second fiber web were subjected to two-I|ayer paper

16 manuf act uri ng by using a paper macne (short nold - cylinder nold -
Yankee machi ne). The raw material of the first fiber web was first
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t hus- produceé | br'ous “sheet "was i npregnated with a
The thus-produced fibrous sheet was impregnated with the

same solution as in Example 1 in an amount of 200 g per 100 g
of the fibrous sheet, to obtain a.water—disintegratable'fibrous
sheet.

The resulting water-disintegratable fibrous sheets were
allowed to stand at 20°C for 24 hours, and then measured for
water-disintegratability and wet strength in the same manner as
in Example 1.

As Comparative Example, a raw material of a second fiber
web was prepared in the same manner as in Examples. A rawmaterial
of a first fiber web was prepared by adding the water-insoluble
carboxymethyl cellulése to fibers composed only of the bleached
kraft pulp of conifer in the similar manner as in Examples, so
as to prepare a fibrous sheet from the first fiber web and the
second fiber web. The resuiting fibrous sheet was impregnated
with the same solution as in Examples in an amount of 200 g per
100 g of the fibrous sheet, to obtain a water-disintegratable
fibrous sheet. The resulting wéter-disintegratable fibrous
sheet was measured for water-disintegratability and wet strength
in the same manner as in Examples.

The results obtained are shown in Table 2.



sol ution obtained by m xi ng propyl ene glycol nononethyl ether, calcium
chloride and water in a ratio of 20/0.5/79.5 in an anount of 200 g per 100
g of the fibrous sheet, to obtain a waték- disintegratable fibrous sheet.
The water-disintegratable fibrous sheets thus inpregnated were then
allowed to stand at 20[err]C for 24 hours and then neasured for

wat er-di sintegratability and wet strength. Water-disintegratability
was neaéérafi%_gcordingtothe test of water-disintegratability of toilet
paper r 17 under JI' S

(Japanese Industrial Standard) P4501. Specitically, a specinmen obtained by
cutting the water-diSEH'egr f*3tg'e TGIPes SHEWLe | nt%B3" l%quFé.?Slg:bf 10 cm x
10 cmwas put in a beaker containing 300 mM of ion-exchangethmpiad er,

foll owed-by-stirring wth a rotor The rotational speed was 600.r.p.m The
state oFfoMtsyFBE on of the fibrous sheet was continuously; observed, and
the time'y ByUPIRE for Qonpl et i’8n of di®¥persi 0oi®was ne&8ured. 19%he results
are shown in tables with a unit of second.) Wet strength was neasured

in such %{"°H‘h"n?ferr”"f'h'a?t-}?‘"itbhe abqye- obt ai ped wat gr - di si n%ggmt abl e fibrous

sheet waf* BLF1%8) a t €St piecé having 2 di mension of width and 150 nm
-l engt h, wagegwet—strengtihrof—the test—precewas neasured—wth—a—TFensi | on
-disinteg- :
ratability 56 - 48 _ 44 37 34 73

{second)

Wet Strength

(o7 29mm) 166 157 150 148 140 170

Wet Strength

(remmy - 132 118 112 93 81 142




test machine at a chuck distance of 100 nmand a tensile speed—‘ 100

m mi n. M Hll] mm asured in both the machine directiop R
the cross I X " the fibrou®22sheet. Strength at brea ' elmx
was taken as a‘teSt result of wet strength. (In the Table EHMP II“
are shown _in _terns of g/25nn1) As Co A ETE#@y@&EN 51ﬂ

mat er i aVHAE I SSELIMHMEPHER: webwasprepar edi.
Arawmaterial _of a first fiber web was re et
wat er - i nsol ubte %é?%?ﬁ?h@{'-ﬁ}Pt@&qacﬂ ' Jbaéﬁ‘-%layléﬁ’eﬂ%i
bl eached. kraft pulp of conifer in the S|n1lar manner as in Exanples, so
as to pPt EHH@Q?%J BRELSEBG: fromthe first fiber web and the second
fiber web. The res ting fibrous sheet was |npreqpated mnth t he sane

sol ution as i h@B@hptedst P Hithd en e C Jigﬂjﬂ“% PR 19F CORIGRE

sheet, to _obtain a water-disintegratable fibrous sheet. The resulting
wnt er . dR8Ah Buthes G| BaF NPy 18

sheet was neasured for t er - di si nt egr.at abi and wet strength in the
same manner a g R ELSRS eene secon té‘tf%’éﬁﬁpscgrf}?ﬁﬁ'ﬁéﬂ‘gaPEl?Hgé\ﬁwﬁf%i e

1. TABkEvjing a content of pulp of hardwood less than that in said first
fiber web o‘r containing no pulp of hardwood, said first and second
fiber webs forming said layered structure; and

(c) awater-insoluble or water-swellable binder being added
to at least one of said first and second fiber webs.

2. A water-disintegratable fibrous sheet as claimed in
claim 1, whéreiﬁ said binder is added only to said second fiber
‘web.

3. A water-disintegratable fibrous sheet as claimed in
claim 1, wherein said binder is added to said first fiber web
and said second fiber web, and an axﬁount of said binder contained
in said first fiber web is sﬁaller than an amount of said binder
contained in said second fiber web.

4. A water-disintegratable fibrous sheet as claimed in
claim 1, wherein said-fibrous sﬁeet has a two-layer structure
comprising said first fiber web and said second fiber web.

5. A water-disintegratable fibrous sheet as dlaimed in
claim 2, wherein said fibrous sheet has a two-layer structure
comprising said first fiber web and.said second fiber web.

6. A water-disintegratable fibrous sheet as claimed in
claim 3, wherein said fibrous éheet has a two-layer structure

comprising said first.fiber web and said second fiber web.



Exanpfe
1-2
Exanpl e

100 Ampunt of LBKP (@6by melght) 10

Wat er -
(second

EX rrp Exarrpl e Exanple Conpara-__.. 1.
lmﬂ ji" ’ t”J"l\E THlS SHEET HAS BEEN
AnDun i ght) QG 70 . ﬂEPEKC 44
4

0
disinteg- ratability 32 30 64
) Vet tre?agvﬁ &« mqlgvt%ﬁﬁr;ablfe;flbrq'sa sheelg as glgimed) 3in

166 Wet Strength of CD (g/25nm) 103 92 89 77 75

111

Exanpl e
Exanpl e
The- wat
contain
di spers

claim . js ynderstood fromthe results shown in Table 1 that
s are excellent in water-disintegratability while wet treé?r1§ﬁ
s and Cﬂ“ﬁﬁ?é?l§éi@k£ﬁ$¥9¥§eshﬁth§°§Qﬁ§SQ%v%ltOP laggmvoifs said
er |nsol bl e carboxynet hyl. cellul ose_was added in_a solution
i hyTBhe lsiéﬁ?er BTee%ch%deEFigflte PR¥EBoEoRptar e(qqm@)f%@ernwebanmredl

rein_in such_a manner that _the resulting solution having

dih
t ot al m:?gh %5Pmuiﬁ¥%ﬁ ?ﬁessappsecond fiber web,

-contents of ;ald.blnder are increased from said top layer,
said middle layer to éaid bottom layer in this order, and

a content of said pulp of ha:dwood in said bottom layer is
smaller than that in said middle layer.

8. A water-disintegratable wiping sheet comprising a
plurality of said water-disintegratable fibrous sheets as
claimed in claim 1 laminated with each other,

wherein said second fiber webs face outside of said wiping
sheet.

9. A water-disintegratable wiping sheet-as claimed in
claim 8, wherein said plurality of said water-disintegratable
fibrous sheets are laminated and partially bound with each other.

10. A water-disintegratable wiping sheet as claimed in
claim 9, wherein said fibfous sheets are bound with d water-
soluble adhesive.

11. A water-disintegratable wiping sheet comprising two
water-disintegratable fibrous sheets as claimed in claim 4
‘laminated with each other, wherein said second fiber webs face

outside of said wiping sheet.
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and the binder contains 8g of water insoluble carboxynethyl cellulose.
Thereafter, in the solution containing the fibers and

19 t he carboxynet hyl cellul ose dispersgd therein, 50 g of the sodium
carbonate was added per 100 g of the carboxynethyl cellulose, and the
resulting solution was used as a raw material of a second fiber web. On
the other hand, the water (MBSTRBCE OF H3IE RIRGLOSYRE ul ose was added in a
sol ution containing the bleached kraft pulp of conifer (NBKP) and the :
bl eached kraft pulp of hardwood (LBKP) were m xed therein in such a nmanner
that the resulting solution having total weight of 100g of the pulp and

t he bi nd@itlemehi thexdirenkbienr i:ndATHR eDEELNTEGERS E:eFFﬁB@E’@. SHEET
Thereafter, in the solution containing the fibers and the carboxynet hyl

cel | ul os HAY IYferLAYERERY §|T|R,U@BbR%fA1§gdW'ufR11N@aﬁﬂﬁﬁT COMBRAGING JHE 1DME of
t he carboxymet hyl cellulose, and the resulting solution was used as a raw
material of a first fiber web. The resulting raw materials of the first
fiber web and the second fiber web were subjected to two-I|ayer paper

manuf act uri ng 2bywakeRgdasiaseosnakabhe fibgqusofheetchawiRy Apllpyered
Yankee machine). The raw material of the first. fiber web was

first n@WARKEIFR FOWPThelRgsr {2kt 1@t anet RArpipelbaB e campriihng

pulp of conifer and pulp of hardwood; (b) at least one second
fiber web comprising pulp of conifer, having a content .of pulp
of hardwood iess than that in said first fiber web or containing
no pulp of hardwood, said first and second fiber webs forming
said layered structure; and (c) a water-insoluble or water-
swellable binder being added to at least one of said first and
- second fiber webs. The fibrous sheet excellent in water-

disintegratability and strength can be obtained.

Figure 3



into the first fiber web having a sheet shape with a basis weight of 11.25
g/merr]. The raw material of the second fiber web of the fibrous sheet
was t hen manufactured by the cylinder nold of. the paper machine to form
into the second fiber web having a sheet shape with a basis wei ght of
11.25 g/nferr] as integrated with theqsgecond fiber web, to produce a
fi brous sheet having a two-layer structure. The ratio of two-I|ayer
manuf acture of the first fiber web and the second fiber web is 1/1.
At this time, an anmount of the bleached kraft pulp of
20 har dwood to that of the bleached kraft pulp of qu‘fler inthe first
fiber web was varied to prepare Exanples. The conten the bl eached
kraft pul p of conifer arfdrshef ibentweh{NBKP 4t LBKPhI eached kraft pul p of
har dwood based on the tofal weight of fibers in the first fiber web, in
each of Exanpl es 2-BZ 2Rz 2 zeaaa8,7Z S, are shown in Table 2 (% by
wei ght). The crape '}?4"{’7}4%;/"‘4’%{7‘!/‘* heet was 10% The

SRR} with the same solution as in
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t hus- produced fi br o‘\‘\&\\\&\\y&i‘\\\\‘?\ﬁi‘\?\\ R

NSRS RIS
Exanple 1 in an anmobunt of 200)g per 100 g of the fibrous sheet, to obtain

a water-disintegratable fibrQus,q SREEL web (NBKP+Bi-B|a@r)r esul ting
wat er - di si nt egratabl e fibrous s%eets wer e '

Fig.1 B
First fiber web (NBKP+LBKP)
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Second fiber web(NBKP+LBKP+Binder)

% Content of LBKP
First fiber web>Second fiber web



allowed to stand at 20[err]C for 24 hours, and then neasured for
wat er-disintegratability and wet strength in the sane nanner as in Exanple
1. As Conparative Exanple, a raw naterial of a second fiber web was
prepared in the sane manner as in Exanples. Araw material of a first
fiber web was prepared by addi ng the waf®r-insol ubl e "carboxynet hyl
cellulose to fibers conposed only of the bleached kraft pulp of conifer in
the simlar nmanner as in Exanples,” so as to prepare a fibrous sheet from
the first fiber web and the second fiber web. The resulting fibrous sheet
was inpregnated wth the same solution as in Exanples_in an anount of 200
g per 100 g of the fibrous sheet, to obtain a mater-dFsgnﬂeQratable
fibrous sheet. The resulting,watet:disinteqgr | f.i brQqus sheet was
measured for water-disintegrat Hbitl hgﬁraﬂ&@n (ﬁ%ﬁtﬁéﬂﬂ‘?ﬂl n the sane nmanner
as i n Exanpl es. The I esg | are_shown in Table 2.

anpl e Exanpl e
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Second fiber web(NBKP+Binder)

*Content of Binder
First fiber web<Second fiber web

Fig.2 B
First fiber web (NBKP+LBKP+Binder)
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Second fiber web (NBKP-+LBKP+Binder)

% Content of Binder % Content of LBKP
First fiber web=Second fiber web First fiber web>Second fiber web
Fig.2 C

First fiber web(NBKPﬁ-LBKP+Binder)
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Second fiber web(NBKP+LBKP+Binder)

* Content of Binder *Content of LBKP
First fiber web<Second fiber web First fiber web_>Second fiber web



2-1 T2-2 2-3 2-4 2-5 tive

Exanpl e Amount of NBKP (% by wei ght) 90 70 60 ]
50 40 100 Anmount of LBKP (% by wei ght) 10 30
40 50 60 0, , Water -disinteg- ratability

56 48 44 3P/3 34 73 (second) Vet
Strength of MD (g/25nmm) 166 157 pig 3 150 148
140 ' 170 Wet Strength of CD (g/ 25rm)F 7132 118
112 93 81 142 WHAT | S CLAI MED

| S: 1. Awater-di sintegratable wiTPnbaY%g@cKPd's@ﬁgi n awet state

conprising two water- disintegratable fibrous sheets, wherein each of
. _ . . . {J;{/"{/_z};’l.y}';"i,'{,?’,fgﬁy ;{4; /:,.".I["I/{// (//{ . .
sai d water-disintegratable fiber ‘512:’;/}2//@},{4/{%@ g%,(;;;;/i/" a first fiber vveb.
conprising pulp of conifer and p sew\\’\\_\\g\\\\ R G wi t hout a bi nder;
a second fiber web conprising \\\\§\\§\‘\.}§‘3\\\\§§¢‘§ 3 end fiber
. A R a : :
web containing no pulp of hardwoo ‘\‘ﬁ‘:&ﬁ:&%&ém‘*& fi ber web and
second fiber web formng a | ayered structure; and
: Middle layer (NBKP+LBKP)

- Bottom layer (NBKP)

2,

*Content of Binder
Top layer<Middle layer<Bottom Layer

*Content of LBKP
Top layer>Middle layer>Bottom Layer

Fig. 4
First fiber web

Second fiber web

VWater-soluble adhesive Second fib_er web
First fiber web



‘@ Mat es-ins I | abl e bi nder added to only saity 7, 414
setond fi bejlmm"l"‘ 'M“E second f| ber web has a higher wet strength
RS

than t er web said first fiber web |s_{p9§(g
wat er d| sintegratabl e than said second fiber web, and wherein -
said t wat_e | Sint egrat abl e fibrous sheets have a wet streng
of 75 rﬁ# éjN[ BEr I&id are partlal | y bonded one on the other
with a water-sol ubl e adhesive so th sai d second fiber web faces

outsi de of sdi'd RiYAHGES éét‘-ntegrat?blek’%%‘iSdﬁ%qfn!@@dai-atﬂ Efﬁ%ﬁ%@eaz
I d ] 1, wherein sajd, a content of said hardwood pulp in sai
1“: | 2{ rr?lclﬁ’lrm(ﬂn fs"c sanvén% F§°6U%WMWDBP9FQ§§I’(1@ L ibraust sb&et@ﬁnt@mr einsajd
first fiber web ter-di sintegratable w ping sheet as
clainmed in (‘?F&hn?ﬁ s%ér‘"@the’fﬁ‘gaﬁbﬁit@ﬂrad?a ?cf#%ﬁ’a\ﬂé&??ﬁllcﬁmﬁf-‘s%‘#%-
f t fib to 50% b
vvza'[ Zr - di IS| ﬁ'[ &g If% tletojv&ﬁ ‘ﬁe é@F‘ng-sc‘lneﬁ RYLP n°ch8P|5hf§r \ﬂilﬁ AHLRPE
bi nder is water-jnsql ubl.e qr, _water- V\§| | abl e carboxymnet hyl cellul ose,
and sai d adhesi &? Fg OR&: ¥LthYhI2 RiPASKinet hyl cell ul ose.

a second fiber web comprising pulp of conifer, said second
fiber web containing no pulp of hérdwdod and said firsi:
fiber web and second fiber web forming a layered
structure; and

a water-insoluble or water swellable binder added to only
said second fiber web;

said second fiber web has a higher wet strength than the
first fiber web; and

said first fiber web is more water disintegra.table than said
second fiber web, and wherein

said two water-disintegratable fibroﬁs sheets haﬁe a wet

. stre.ng.th of 75 g/25 mm or higher and are partially bonded
one on the other w1th a water-soluble adhe51ve so that
saldsecondflberwebfacesouts1deofsaldwuplngsheet{

”2._ A water- d1s1ntegratable w1plng as claimed in claim 1,

_ -where:.n said a content of said hardwood pulp in said flst fibrous

web is 60% by weight or less to a total fiber content of said
flrst fiber web.

3. The water—disintegfatable wiping éheet as claimed in

claim 2, wherein the content of said hardwood pulp in said first

fiber web is 10 to 50% by weight.
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e W ping sheet as clainmed in claim 4, wherein
ﬂﬂ"tsmellable car boxynet hyl cellul ose as the
S

5. The'wat er - di si nt egrat abl

said water-in u 1I""

bi nder has a " ication2®f 0.3 to 0.6 and a pH of 5.0 or
d

nor e. 6. The wat er-di sintegratable w ping sheet as clained in bclaim_
5, wherein at, | east_qne of,.sodi um carbonate and sodi_.um hydrogen, carbgnate
da’ii B r afca%

i's added to & pESE ~sHsgnteg elﬂ'f'él%{’gr sd}es‘?tln]t 2§ & A ‘%e?m &i“ng

i ged | l.ai m.6.. ' t, t. one, net I.C sa sel ecte
rom e o0y cBRerEiii oo anal Pt 8UBE" i ot BT ABS B By eTi HR T SEadded
to sai The mater-disintegzgiable W RI ng

sheet(%ﬂéfi%%ﬁﬁ;SQS%Qﬂ§¥Wﬁﬁgy%hngﬂ&Q%ﬂﬁf¢ﬂtﬁBﬂs Shd&t iadhemt ¥gnatéd
o AL RN SlaLBngh LAY, g comound selected from the

5. The water4disintegratable'wiping_sheet as claimed in
claim 4, wherein said water-insoluble or water-swellable
carboxymethyl cellulose as the binder has a degree of
etherification of 0.3 to 0.6 and a pH of 5.0 or more.

6. The water-disintegratablé wiping sheet as claimed in
claim 5, wherein at least one of sodium carbonate and sodium
hydrogen carbonate is added to said fibrous sheet.

7. The water-disintegratable wiping sheet as claimed in
claim 6, wherein at least one metallic salt selected from the
group consisting of salts of calcium, zinc and magnesium is added
to said fibrous sheet.

| 8. The water—disintegratable. wiping sheet as
claimed in.claim 7, wherein said fibrous sheet is'impregnéted
with an organic,solvent ﬁhiéh is at least one compound selected _
from the grbup consisting of monbhydric.alcohol and polyhydric

alcohol.




