1 SPECIFICATION FME%F@

The present i nvention relates to a process for manufacturing a
wat er - di si nt egrabl e sheet adapted to be dispersed or dissolved in water.
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BACKGROUND ART Wt w pes for cleaning use in household etc. are well
known. Wt er-di spersible or water-disintegrable sheet-like articles
typically as wet wi pes are also well known, which are rapidly dispersed or
disintegrated in water so that they can be directly throwm away into

wat er, for g,(,?cmk@,, ina flush toilet, and flushed down gceypdcazs |t
shoul d be wunderstood that ternms used hergin "water-dispersible" and

"wat er -di si ntegrable” are synonynous wth each other. Generally, wet
wi pes having such characteristics are required to have a high strength
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t hrown away |nto a Iarge quantity of water. To assure that these strength
aIILT I Tt cyl aTiWI%ITUurU me COlTpdl I—[ﬂ FW L ll Ed(..ﬂ

-2- " other, Japanese Laid-open Patent Application No. Heil-168999
di scl oses use of water-insoluble sodiunfcalciumsalt of carboxynethyl

cel.l ul ose or _sodi salt of carboxynethyl cellulose. Japan
Publ i cati on R%’ggﬁ%S 27605 discloses a process for paper ?@‘{Wgei n a
wet paper 8
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sheet obtained from water-insol uble carboxynethyl cellulose is sprayed

w th aqueous solution of alkaline netal. Japanese Lai d-Qpen Patent
Application No. Hei 3-167400 di scl oses a process for paper nmaking including
a step of mxing a water dispersion of paper making stuff with

wat er - i nsol WybRgkal i ne salt of carboxynethyl cellul ose. e,
Japanese Lai d-Open Patent Application No. Hei5-25792 discl gg{élgbgb%?%cess

for paper naking wherein a paper sheet obtained froma m xture of water
di spersi on of paper meking stuff and alkaline salt of carboxynethyl
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Car boxynet hyl cel | ul ose and/ or salt t hereof conventionally used by
t le—above=TENt T oned—prior —arts——gener arty tose therr—imnitiar ‘ o
wat ér-insolubility, then show a tendency to swell and finally becone
wat er - sol ubl e as degree of substitution (D.S.) and pH thereof increase.

When t hese g&r%& net hyl cellul ose and/or salt thereof are used gs
-3-  binder dper making, the tendency to swell of th CT/IFP96/03213
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binders will make it difficult to get a uniformmxture of the binders
with fibers dispersed in water. On the other hand, the binders having
beconme wat'er-soluble will be prohibited from being deposited on a sheet as
an internediate product, strength of the sheet will be not so inproved as
expect ed frogoatyest ual quantity of the binders mxed in a éfﬁﬁﬁﬂnz

di spersion of paper making stuff. Althougly an aqueous solution’o E%e

bi nders coul d be sprayed to a sheet obtained from paper making stuff,
swol | en carboxynet hyl cellul ose nakes an aqueous sol ution thereof too

vi scous to be i%&a¥ep in a uniformcondition. SUMVARY OF THE | NVENTI ON
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I'n view of problenms as has have been descri bed above, it is a principal
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OR—t+-6—pr-ovite—am T TTPT OVEd TTanuT act uri ng pr ocess for

maki ng a di sintegrable sheet for wet wi pes or the like to be used for
cl eani-ng sheet materials in household etc. wherein a good quantity of

car boxynet hyl

cellulose and/or salt thereof can be efidchogichy

deposited onvVQ FHI6SKeet . The object set forth above i's achl eved

according to
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the invention, by a process for nmanufacturing a water-
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-4-  disintegrabl e sheet from carboxynethyl cellul ose and/or salt thereof
and water-dispersible fibers, said process being characterized in that a
m xture of* water-swelling or water- insoluble carboxynethyl cellul ose

and/ or- salt thereof having a degree of substitution (D.S.) = 0.30 - 0.60
and pH [err d water-dispersible fibers is subjecte of
foliating to éo%?lgiﬁ%nsai d wat er-di sintegrapl e sheet and, bg?fécﬂ)l?'gg%’@zg#)t er
said step of foliating of said process, said mxture is added with a base.
Sai d base is preferably sodi um carbonate. The process
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according to the invention may further conprise a step of inpregnating
said water-disintegrable-sheet—wtd—eaetreotrs— SO OtTON O obtain a Wel W pe
from said ‘sheet. DESCRI PTI ON OF PREFERRED EMBODI MENTS Materi al s
used i-n a manufacturing process of the present invention include

wat er -di spersi ble fibers which can be foliated in the Pr esghg, ﬁw@
car boxynmet hyWO 8165 ose and/or salt thereof. Wile it is pre erreé to use

pulp fiber, it is also possible to use natural fibers such as wool ,
regenerated fiber such as rayon fiber, sem -synthetic fiber such as
acetate, or synthetic fiber such as nylon, polyester etc. For such fibers,
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- 5- car boxymet hyl cellul ose and/or salt thereof having D.S. = 0.30 -
0.60 and pH [err] 5.0 is used as binders. 1In order to provide such

bi nders wi'th a high water-swelling property or a high water-solubility, a
base irs added to the binders before or after a foliating step of a sheet
maki ng process. The base can be added during the foliating step if needed.

Wi | e any apfR &%t e base and conbi nationloof bases can be PCTAP96/03213
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applied, it |s preferred to use sodium carbonate for. the present

fol irate a i xture of frbers and brnders It is al so possible to use a
so-cal Fed wet or dry nethod for manuf act uri ng nonwoven fabric or a nethod
for nanufacturrn nonwoven fabric using water jet streans ntion
will be descW 9 Wre in detail. Examples 1 - 5 CEER&@?%%%S pul p
for paper nakrng ( NBKP) and carbonHethyI cel l ul ose and/or salt

t hereof were m xed together and dispersed in city water foll owed by adding
a | :
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nécessary quanmtity.of sodium carbonate to the water dispersion for
pfeparation of a paper making stuff. After, the stuff had been settled for
atinme, it was subjected to a snmall-sized paper nachi ne used excl usively
for testing to obtain a wet paper sheet which was then dried at
a tenperature of 110[err]C for 90 seconds using a dryer of rotary drum
type to obtain a dried sheet having a b&sis wei ght of

SPECIFICATION
PROCESS FOR MANUFACTURING A WATER-DISINTEGRABLE SHEET

FIELD OF THE INVENTION
The present invention relates to a process for
manufacturing a water-disintegrable sheet adapted to be

dispersed or dissolved in water.

BACKGROUND ART

Wet wipes for cleaning use in household etc. are well
knowh. Water-dispersible or wafer—disintegrable sheet-like
articles typically as wet wipes are also well known, which
are rapidly dispersed or disintegrated in water so that they
can be directly thrown away into water, for example, in a
flush toilet, and flushed down a drain. It should be
understood that terms used herein "water-dispersible" and
"water-disintegrable" are synonymous with each other.
éenerally, wet wipes having such characteristics are required
to have a high strength exhibited while they are used in a
wet condition and also_a rapid integration when they are
thrown away into a large quantity of water. To assure that

these strength and integration should be compatible with each



40g/ n2. Then, sthe dried. sheet was sprayed and inpregnated w th aqueous

sbl uti on of propylene gl ycol / cal ci um-chl or.i de/ dei oni zed water m xed
together at a ratio of 30/0.5/69.5(by weight) so as to obtain a quantity
corresponding to 2.5 tines a weight of the dried sheets. The i npregnat ed
sheet was settled for 24 hours at a tenperature of 20[err]C to obtain a
wet w pe. Water-dispersibility and wet2tensil e strength of the wet w pe
were tested under neasuring conditions which will be described bel ow Test

results for evaluating wet w exanples pre ared ,in accordanc ith the
present i ARG oN2 4%9? 1cghdon NecoHeldr ngég

summari zed in Table 1. Relatlonshlps betmeen a series of Exanples and a
seri es of disntllosdes aneeasofolwabsr-insoluble sodium/calcium salt of

carboxymethyl cellulose or sodium selﬁ of carboxymethyl
cellulose. Japanese Patent Publication No. Sho48-27605
discloses a process for paper making wherein a wet paper
sheet obtained from water-insoluble carboxymethyl cellulose
is sprayed with aqueous solution of alkaline ﬁetal. Japanese
Laid-Open Patent Application No. Hei3-167400 discloses a
process for paper making including a step of mixing a water
dispersion of paper making stuff witﬁ water~-insoluble
alkaline salt of carboxymethyl cellulose. Furthermbre,
Japanese Laid-Open Patent Application No. Hei5-25792
discloses a process for paper making wherein a paper sheet
obtained from a mixture of water dispersion of paper méking
stuff and alkaline salt of carboxymethyl cellulose is
impregnated with hydrated organic solvent containing
multivalent metal ion.

Carboxymethyl cellulose and/or salt  thereof
conventionally used by .the above-mentioned prior .arts
generally lose their initial water-insolubility, then show a
eendency to swell and finally become water-soluble as degree
of substitﬁtion (D.S.) and pH thereof increase. When these

carboxymethyl cellulose and/or salt thereof are used as



(1) Exanmple 1. and Contrpl 1 The test results of Exanple 1 and
Control 1 show effects of sodium :-carbonate (% by weight) added to
carboxynet hyl cel l,ul ose and/or salt thereof as neasured in a dried state
during a paper nmaking process. (2) Exanple 2 and Control 2 The test
results of Exanple 2 and Control 2 shm% ' '

binders for paper making, the tendency to swell of the
binders will make it difficult to get a uniform mixturg of
the binders with fibers dispersed in wéter. On the other
hand, the binders having become water-soluble will be
prohibited from being deposited on a sheet as an intermediate
product, strength of the sheet will be not so improved as
expected from an actual quantity of the binders mixed in a
water dispersion of paper making stuff. Although an agueous
solution of the binders ¢ou1d be sprayed to a sheet obtained
from paper making stuff, swollen carboxymethyl cellulose
makes an aqueous solution thereof too viscous to be sprayed

in a uniform condition.

SUMMARY OF THE INVENTION

In view of problems as has have been described above,
it is a principal object of the invention to provide an
improved manufacturing process for making a disintegrable
sheet for wet wipes or the like to be used for cleaning sheet
materials in household etc. wherein a good quantity of
carboxymethyl cellulose and/or salt thereof can be
efficiently deposited on the sheet.

The object set forth above is achieved, according to

the invention, by a process for manufacturing a water-



effect's of a degree of substitution (D.S.) as well as pH of carboxynet hyl
cel lul ose and/or salt thereof. (3) Exanple 3 and Control 3 The test
results of Exanple 3 and Control 3 show effects of a total quantity (% by
wei ght) of. pul p and carboxynethyl cellulose and/or salt thereof. (4)
Exanpl e 4 and Control 4 _ The test results of Exanple 4 and Control 4
show effects of a period for which a=fter dispersion of pulp and

car boxynmet hyl cellul ose and/or salt thereof should be settled after an

addi ti on of sodi um carbonate during a paper pakin ocess.
disintegrable sheet from garnggmethyl cgllgiosesgnd/or salt

thereof and water-dispersible fibers, said process being
characterized in that a mixture of watef-swelling or water-
insoluble.carboxymethyl cellulose and/or salt thereof having
a degree of substitution (D.S.) = 0.36 - 0.60 and pH 2 5.0
and water-dispersible fibers is subjected to a step of
foliating to obtain said water-disintegrable sheet and,
before or after said step of foliating of said process, said
mixture is added with a base.

Said base is preferably sodium carbonate. The process
according to the invention may further comprise a step of
impregnating said water-disintegrable sheet with aqueous

solution to obtain a wet wipe from said sheet.

DESCRIPTION OF PREFERRED EMBODIMENTS

Materials used in a manufacturing process of the
present invention inglude water-dispersible fibers which can
be foliated in the presence of carboxymethyl cellulose and/or
salt thefeof. While if is pfeferred to use pulp fiber, it
is also possible to use natural fibers such as wool,
regenerated fiber such as rayon fiber, semi-synthetic fiber
such as acetate, or synthetic fiber such as nylon, polyester

etc. For such fibers, low water-~swelling or water-insoluble



(5) Exanple 5.and Control 5 The test results of Exanple 5 and Contr ol
5 show effects of a mxture ratio of pulp and carboxynethyl cellul ose
and/or salt thereqf. * Evaluation of water-dispersion A 10cm X 10cm
sanpl e sheet of wet wi pe was i Mmersed in. 300m of deionized water
contained in a 300m gl ass beaker followed by stirring by neans of a
magnetic stirrer(at 600rpm and an extent of dispersion of the sanple was
observed. Cbservation results were classified as foll ows:

carboxymethyl cellulose and/or salt thereof having D.S. =
0.30 - 0.60 and pH 2 5.0 is used as binders. In order to
provide such binders with a high water-éwelling property or
a high water-solubility, a base is added to the binders
before or after a foliating step of a sheet making process.
The base can be added during the foliating step if needed.
While any appropriate base and combination of bases can be
applied, it is preferred to use sodium carbonate for the
present invention. Preferably, well known paper making
techniques are used to foliate a mixture of fibers and
binders. It is also possible to use a so-called wet or dry
method for manufacturing nonwoven fabric of a method for

manufacturing nonwoven fabric using water jet streams. The

invention will be described more in detail.

Examples 1 - 5

Coniferous pulp for paper making (NBKP) and
carboxymethyl cellulose and/or salt thereof were mixed
together and dispersed in city water followed by adding a
necessary quantity of sodium carbonate to the water
dispersion for preparation of a paper making stuff. Aftér
the stuff had been settled for a time, it was subjected to a

small-sized paper machine used exclusively for testing to



-8- "* - A.A sanple sheet was disintegrated within 100 seconds.

A sanpl e sheet was disintegrated within 200 seconds. C. A sanple
sheet was not disintegrated within 200 seconds. Eval uati on of wet
tensile strength A sanpl e sheet .of wet wi pe of 25mm wi de and 150mMm
|l ong was elongated at a chucking distance of 100m and at an el ongation
rate of 100mimn to get tensile strer‘rg6('h. I t '

obtain a wet paper sheet which was then dried at a
temperature of 110°C for 90 seconds using a dryer of rotary
drum type to obtain a dried sheet having a basis weight of
40g/m?. Then, the dried sheet was sprayed and impregnated
with aqueoﬁs solution of propylene glycol/calcium chloride/
deionized water mixed together at a ratio of 30/0.5/69.5(by
weight) so as to obtain a quantity corresponding to 2.5 times
a weight of the dried sheets. The impregnated sheet was
settled for 24 hours at a temperature of 20°C to obtain a wet
wipe. Water-dispersibility and wet tensile strength of the
wet wipe were tested under measuring conditions which will be
described below. Test results for evaluating wet wipe
examples prepared in accordance with the present invention
(Example) and wet wipes for control (Control) are summarized
in Table 1. Relationships between a series of Examples and
a series of Controls are as follows:
(1) Example 1 and Control 1

The tgst results of Example 1 and Control 1 show
effects of sodium cérbonate (3 by weight) added to
carboxymethyl cellulose and/or salt théreof as measured in a
dried state during a paper making process.
(2) Example 2 and Control 2

The test results of Example 2 and Control 2 show



was found that tensile strength of a wet wi pe of at least 300g is
sufficient for its practical use. - Results of the evaluations for
Exanpl es and Controls' are shown by TABLE 1. Fromthe results it is
concluded that: (1) carboxynethyl cellulose and/or salt thereof should
present D.S. = 0.30 - 0.60 and pH [err_]7 5.0 (Exanple 2); (2) a quantity
of sodi um carbonate should correspond t’c 10 - 400% by wei ght of

car boxynmet hyl cellul ose and/or salt thereof (Exanple 1); (3) a weight

310,00 BYleia SRR oL p S dSion] scpcoeanoe
cellul Osecaggggt%ei?llytl E:Q?L&%%];)slen a%dp/%e:ersa tkitqgerséoug f should range from
(3) Example 3 and Control 3
The test results of Ekample 3 and Control 3 show
effects of a total quantity (% by weight) of pulp and
carboxymethyl cellulose and/or salt thereof.
(4) Example 4 and Coﬁtrol 4
The test results of Example 4 and Control 4 show
effects of a period for which a water dispersion of pulp and
carboxymethyl cellulose and/or salt thereof should be settled
after an addition of sodium carbonate during a paper makirig
process.
(5) Example 5 and Control 5
The test results of Example 5 and Control 5 show

effects of a mixture ratio of pulp and carboxymethyl

cellulose and/or salt thereof.

Evaluation of water-dispersion

A 10cm X 10cm sample sheet of wet wipe was immersed in
300ml of | deionized water contained in a 300ml glass beaker
followed by stirring by means of a magnetic stirrer(at
600rpm) and an extent of dispersion of the sample was

observed. Observation results were classified as follows:



0.5 to 5@6by wei ght; and (5) a settling period after addition of sodium

car bonate should be 30 m nutes or |onger. . -9- Jerr]
-10- Exanples 6 - 7 Coni ferous pulp for paper nmaking ( NBKP)
and

-8

A: A sample sheet was disintegrated within 100 seconds.
B: A sample sheet was disintegrated within 200 seconds.
C: A sample sheet was not disintegrated within 200

seconds.

Evaluation of wet tensile strength

A sample sheet of wet wipe of 25mm wide and 150mm long
was elongated at a chucking distance of 100m and at an
elongation rate of 100mm/min to get tensile strength. It
was found that tensile strength of a wet wipe of at least
300g is sufficient for ité practical use.

Results of.the evaluations for Examples.and Controls
are ;hown by TABLE 1. From the results it is concluded that:
(1) carbo#ymethyl éellulose énd/or salt thereof should
present D.S. = 0.30 - 0.60 and pH 2 5.0 (Example 2); (2) a
quantity of sodium carbonate should correSpona to 10 - 400%
by weight of carboxymethyl cellulose and/or salt thereof
(Example 1); (3) a weight ratio of pulp : carboxymethyl
cellulose and/or salt thereof should range from 98 : 2 to 55
: 45; (4) concentration of pulp and carboxymethyl cellulose
and/or salt thereof in a paper making stuff should range from
0.5 to 5% by weight; and | (5) a settling period after

addition of sodium carbonate should be 30 minutes or longer.
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carboxymethyl cellulose and/or salt thereof

(Note) CMC:



mas_épra&ed and i npregnated with aqueous liquid consisting of propylene

gl ycel / cal ci um chl ori de/ dei oni zed water m xed together at a ratio of

30/0.5/69.5(by weight). The inpregnated sheet was settled for 24 hours at
a tenperature- of 20[err]C to obtain a wet w pe. Ext ent of
wat er-di s

eval uat ed

bet ween Exanpl es and Controls are as foll ows:

persion as well as wet tensi_i%(_strength of the wet w pe were

under the sanme condition as anples 1 - 5. Relationships

Examples 6 - 7

Coniferous pulp” for lpaper making (NBKP) and
carboxymethyl cellulose and/or salt tizereof were mixed
together and dispersed in city water to obtain a paper making
stuff which was foliated by a small-sized paper machine used
exclusively for testing. A wet sheet thus obtained was

sprayed and impregnated with.a quanﬁity of aqueous solution

of sodium carbonate corresponding to 2.4 - 8% by weight of

carboxymethyl cellulose and/or salt theréof " wherein said
quantity of aqueous solutioﬂ corresponded to 2.5 times a
weight of the sheet as measured in its dry condition. Then,
the sheet was dried at a temperature of 110°C for 90 seconds
using a rotary drum type dryer and thereby a dried sheet
having a basis weight of 40g/m? was obtained. The dried sheet
was sprayed and impregnated with aqueous liquid consisting of
propylene gllycol/calcium chloride/deionized water mixed
together at a ratio of 30/0.5/69.5(by weight). The
impregnated sheet was settled for 24 hours at a temperature
of 20°C to obtain a wet wipe. Extent of water-diépersion as
well as wet tensile strength of the wet wipe were evaluated
under the same condition as Examples 1 - 5. Relationships
between Examples and Controls are as follows:

(1) Example 6 and Control 6

(1) Exanple 6 and Contr ol

6



'I"he_test'~resul.ts of. Exanple 6 and Control 6 show effects of a quantity of
sodi um car bonate (% by wei ght) added - to carboxynet hyl- cel | ul ose and/ or
salt thereof as neasured in a dried state during a paper naking process.

(2) Exanple 7 and Control 7 The test results of Exanple 7 and Control
7 show effects of degree of substitutjen (D.S.) as well as pH of
carboxynet hyl cellul ose and/or salt thereof. Result of the

eval uations for the respective Exanples and Controls are shown by TABLE 2.
The test results of Example 6 and Control 6 show

effects of a quantity of sodium carbonate (% by weight) added
to carboxymethyl cellulose and/or salt tﬁereof as méasured in
a dried state during a paper mak.ing process. |
(2) Example 7 and Control 7

The test results of Exampie 7 and Control 7 show
effects of degree of substitution (D'.-S.) as well as pH of
carboxymethyl cellulosé and/or salt thereof.

Result of the evaluations for the i‘espective Examples

and Controls are shown by TABLE 2.
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quanti'ty -of binders can.be deposited on a sheet obtained from the m xture
of the fibers and the binders. Such binders are denaturalized by addition
of a base to water-swelling or water-soluble ones. These binders
contribute to inprovement of tensile strength of the sheet. And the sheet
is throwmn away into a large quantity_of water after use, the binders can
be rapidly dissolved in the water, allow ng the sheet to be rapidly

di sintegrated and di spersed in the water.

Effect of the Invention

According to the process of the present invention,
water-dispersible fibers are mixed witﬁ binders comprising
carboxyﬁethyl cellulose and/or salt thereof having low
swelling tendency or water-insolubility so that a large
quantity of binders can be deposited on a sheet obtained from
the mixture of the fibers and the binders. Such binders are
denaturalized by addition of a base to water-swelling or
water-soluble ones. These binders contribute to improvement
of tensile strength of the sheet. And the sheet is thrown
away into a large quantity of water after use, the binders
can be rapidly .dissolved in the water, allowing the sheet to

be rapidly disintegrated and dispersed in the water.



-14- 0 - : N . WHAT IS CLAIMED I S: 1. A process for

manuf acturi ng a water-di sintegrable sheet . from carboxynet hyl cellul ose
and/or salt thereof and water- dispersible fibers, said process being
characterized in that: a mxture of water-swelling or water-insol uble
car boxynet hyl cellulose and/or salt th aeof havi ng a degree of
substitution = 0.30 - 0.60 and pH [erF? 5.0 and water- dispersible fibers
is subjected to a foliating step to obtain said water-disintegrable sheet

and, before or after said foljatd the, process, said nmixture is
added with a V&I‘ﬁ&t'l‘ rfl.gS %ﬁ?ﬂ&f.D f§. .

1. A process for manufacturing a water-'_-disintegrable sheet
from carboxymethyl cellulose and/or salt thereof and water-
dispersible fibers, said process being'characterized in that:

a -mixture of water-swelling or water-insoluble
carboxymethyl cellulose and/or salt thereof having a degree
of substitution = 0.30 - 0.60 and pH = 5.0 and wéter-
dispersible fibers is subjected to a foliating step to obtain
said water-disintegrable sheet and, before or after said
foliating step of the process, said mixture is added with a

base.

2. The process according to Claim 1, wherein said base is

sodium carbonate.

3. The process according to Claim 1 or 2, further
comprising a step of impregnating said water-disintegrable
sheet with an agqueous solution to obtain a wet wipe from said

sheet.

4, The process for manufacturing a water-disintegrable

‘sheet from carboxymethyl cellulose and/or salt thereof, said

* C L M S *



base: * -2. .The process according to aim1l, wherein said base is

sodi um car bonat e. 3. The processs according to Caim 1 or 2,
further ~conprising a step of inpregnating said water-disintegrable sheet
wi th an aqueous solution to obtain a wet wipe fromsaid sheet. 4. The

process for manufacturing a water-disipegrable sheet from carboxymnethyl
cel lul ose and/or salt thereof, said : :

process being characterized by that:

a mixture of water-swelling or water-insoluble
carboxymethyl cellulose and/or salt the#eof having a -degree
of substitution = 0.3-—0.60 and pH 2.5.0, water-dispersible
fibers and a base is foliated to obtain said water-

disintegrable sheet.

5. The process according to Claim 4, wherein said base is

sodium carbonate.

6. The process according to Claim 4 or 5, further
comprising a step of impregnating said water-disintegrable
sheet with an aqueous solution to obtain a wet wipe from said

sheet.

7. The process for'making'a'water—disintegrable sheet from
carbOxymethyl éellulose and/or salt theréof and water-
dispersible fibers, said procéss being characterized in that:

a sheét foliated from a mixture of water-swelling or
water-insoluble carboxymethyl cellulose and/or salt thereof
having a degree of subs£i£ution = 0.30 - 0.60 and pH 2 5.0
and water-dispersible fibers is added with a base to obtain

said water-disintegrable sheet.

AN R



-415- " - process being characterized by that: a m xture of

wat er-swel ling or water-insoluble carboxynethyl cellul ose and/or salt
thereof having a degree of substitution = 0.3 - 0.60 and pH [err] 5.0,
wat er -di spersible fibers and a base is foliated to obtain said
wat er- di si ntegrabl e sheet. 5. Tpg_process according to Caim4,
wherein said base is '

8. The process according to Claim 7, whérein said base is

sodium carbonate.

9. The process according to Claim 7 or 8, further
comprising a step of impregnating said water-disintegrable
sheet with an aqueous solution to obtain a wet wipe from said

sheet.

* [+ L M L] *



sodi um carbonate. - 6.. The process according to Caim 4 or 5,
feurther conprising a step of inpregrating said water-disintegrable sheet
wi th an aqueous sqgl uttion to obtain*a wet wipe fromsaid sheet. 7. The
process for making a water-disintegrable sheet from carboxynethyl

cel lul ose and/or salt thereof and wategg- dispersible fibers, said process
bei ng characterized in that: a sheet foliated froma m xture of

wat er-swel ling or water-insoluble carboxynmethyl cellul ose and/or salt
thereof having a degree of subHig iR =aaA@3P - 0.60 and pH [err] 5.0

The invention relates to a process to improve wet
tensile strength as well as water-swelling property of a
water-disintegrable sheet to be used as a wet wipe for

cleaning in household.

A mixture of water-swelling or water-insoluble
carboxymethyl cellulose and/or salt thereof having a degree
of substitution = 0.30 - 0.60 and pﬁ 2 5.0 and water-
dispersible fibers is subjected to a foliating step of a
process to obtain the water-disintegrable sheet and, before
or after the foliating step of the process, the mixture is

added with a base.



o - 756 6 +-0

and wat er - di sp'ersi ble fibers is added with a base to obtain said'PSs Lol
water=drsTitegrabhe—sheet— —16= 8
The - process according to Claim?7, wherein said base is sodi um carbonate.
9. The process according to Ghgd e 20k mgg. further conprising ge
step of ig)regnati ng said water-di sgntggreblg g "-slf‘;
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(54)Title:  PROCESS FOR PREPARING HYDROLYZABLE SHEET
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(57) Abstract

A process for prepanng a hydrolyzable sheet which is usable as wet wipes and has improved wet strength and dispersibility in water.
The process comprises the step of meking a hydrolyzable sheet from a mixture of lowly water-swellable or water-insoluble
carboxymethylcellulose having a degree of substitution (D.S.) of 0.30 to 0.60 and a pH of at least 5.0 and/or salts thereof with
water-dispersible fibers, and chlorine is added to the mixture before or after the sheet-making step.
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