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-1- PROCESS FOR MAKI NG WET W PES Thi 9700 EA i @Hs
rel ates generally to a process for making wet w pes haV|ng hi gh
.Mater-dlsper5|blllty as well ‘as high water-solubility which are used for
the purpose of wping a stool, 'a toilet flower and the Iike clean.

The foregoing wet w pes are mell known. The articles in the form of

wat er - di spersi bl e or wat er-di ssol ubl e ngets are also well known, which
can be dunped into a flush toilet stool and flushed down the drain. It
shoul d be understood that the.terns used herein "water-dispersibility" and
"water- dissolubility" apPROOEESWWIRIMAKING ETD WIPES. In the case of

wat er - di spersi ble wet w pes, two conflicting abilities, i.e., a high wet
strength during actual use and a rapid dispersibility after disposal into
a large quantity of water nust be nmet by the wet wipes. In order to

reconcile these _.sirength .and di rsibilit anege Lai d-Op -
Patent Appli catitbi® NG % tll°P68§9§ggF§cl%%Ié§¥%]fyw es c%‘?‘f%ﬁ%g%r
wat er - di ssol ubl e paper m xed W t h wat er -i nsol ubl e carboxynethyl
cel | ul ose madeing sgtamipesmhawing digh wates-diapensihl bt & wel lpaser

maki ng. Japanese Lai d- Open Pat ent
high water-solubility which are used for the purpose of

wiping a stool, a toilet flower and the like clean.

The foregoing wet wipes'are well known. The articles
in the form of water-dispersible or water-dissoluble sheets
are also well known; which can be dumped into a flush toilet
stool and flushed down the drain. It should be understood
that the terms used herein “water-dispeisibility" and "water-
dissolubility" are synonymous with each other. 1In the case
of water-dispersible wet Wipes} two conflictin§ abilities,
i.e., a high wet strength during actual use and a rapid
dispersibility after disposa} into a large quantity of water
must be met by the wet wipes. 1In order to reconcile these
strength and diséersibility, Japanese Laid-Open fatent
Application No. Heil-168999 discloses wet wipes comprising
water-dissoluble paper mixed with water-insoluble
carboxymethyl cellulose, particularly calcium salt fhereof
during a process of papef making. Japanese Laid-oéen Patent
Application No. Hei2-149237 discloses wet wipes compriseé

water-dissoluble paper containing water-soluble binder such
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Application No. Hei2-149237 discloses wet w pes conprises water-dissoluble
paper contai ni ng wat er-sol ubl e bi nder such

“2- as water-soluble alkali netal salt of carboxynethyl cellul ose and

i npregnated with detergent which contains nultivalent netallic ions such
as of alkaline-earth netal, manganese or .zinc and organic solvent.
Japanese |aid-Qpen Patent Applicatiod-No. Hei5-25792 discloses wet wi pes
conprising a sheet forned by using water-insoluble but water-swelling

al kali metal salt in _a process_aqf paper ki ng an I npregnat ed wi_th
hydrat ed AYHRESH "c@ﬁj‘éi]ﬁi ﬂ&taﬁ’uﬁgﬁ%ﬁ?grﬂa&\ﬂ’ﬁﬂ?@@‘ﬂoﬁ?%ﬁs&s of
al kaline-earth metal nickel and iron. _ As it is well known in the
art, car b@&deinpregantedossitiandetergants witiaheotontains y mudéd vad éntnder s
general ly change their nature depending on values of degree of

substitutimetalIid. joreidspéh &PecEf alRhlYnecankexymethyl!, @ankganese ad/ or
salts thereof which is initially water-insoluble exhibit water-swelling
ability ang fin b s Wat ble a L.d.va _ ea n
order that" rLde \?\A/e alwi %12@5?#"?@51?%#% of s "é‘gégbggr mg'gggybggér o?gsts?nlé:f

aper maki_n ith use of carboxynethyl cellulose and/or salts thereof as
Phg bi nder®P 1cation No. Hei5-23792 discloses wet wgpes comprising a

sheet formed by using water-insoluble but water-swelling
alkali metal salt in a process of paper making and
impregnated with hydrated organic solvent containing
multivalent metallic ions such as of alkaline-earth metal
nickel and iron. | |

As it is well known in the art, carboxymethyl cellulose
and/or salts thereof usually used as binders generally change
their nature depending on values of degree of substitution
(D.S.) and pH. Specifically, carboxymethyl cellulose and/or
salts thereof which is initially water-insoluble exhibit
water-swelling ability and finally become water-soluble as
said values increase. In order that the wet wipes in the
form of sheets formed by a process of paper making with use
of carboxymethyl cellulose and/or salts thereof as the binder
éan exhibit a high wéter—dispersibility, said binder must
exhibit a high water-swelling ébility or water-solubility.
This can be achieved by making the wet wipes using said

information obtained from the ptior art.




can exhlblt a high mater-dlsper5|blllty, said binder nust exhibit a high
water-swelling ability or water-solubility. This can be achi eved by naking
the wet wipes using said infornmation obtained fromthe prior art.

- 3- However, the wet w pes made with use of the binder haV|ng hi gh
swelling ability or . water-solubility is acconpanied wth any
apprehensi on that, during either use or3- storage, the binder mght be
swol I en or dissol ved. Such swelling or dissolution night reduce the wet
strength to an unacceptable |level for practical use of the wet w pes.

As will be appafiaie¥elom the el iwiRes Baded Hdikniseand | thei bigder |
car boxynmet hyl cellul ose and/or salts thereof having water-swelling ability
or wat er - ddwind i t highactswellingrul abihityt et alwateresslabikityhedeto to
formmultivalent netallic salt of carboxynethyl cell ul ose. As a result,

wat er - sveldd iysthid dd Yo Dih WP gttt foh ikt desting' féﬁche&ahtseoa&dum hg

reacti on between carboxynethyl ceIIquse and/or salts thereof

Car boxy et uFBge BiRieR midRE S b, BT 108 R RRL | §uﬁpgher

the values of DS and pH are, |n stlll ot her words, the hlgher the
swelling or dissolution might reduce the wet strength to an
unacceptable level for practical use of the wet wipes.

'As will be apparent from the previouély.cited Patent

Applications, carboxymethyl cellulose and/or salts thereof
haVing water-swelling ability or water-solubility react with
multivalent metallic ions added thereto to form multivalent
metallic salt of carboxymethyl cellulose. As a result,
water-swelling ability or water-solubility is reduced. 'This
salt producing reaction between carboxymethyl cellulose
and/or salts thereof and multivalent metallic ions is
accelerated by dissociation of said carboxymethyl cellulose
and/or salts thereof. In other words, the higher the values
of DS and pH are, in still other words, the higher the
swelling ability and the'water-solubility' are, the more
rapidly the reaction progresseé. ' Therefore, the effect
provided by addition of multivalent metallic ions is
significant when the carboxymethyl cellulose and/or salts

thereof have high DS and pH as well as high swelling ability

and water-solubility. In consequence, a wet strength of the



swelling ability and the water-solubility are, the nore rapidly the
reacti on progresses. Therefore, the effect provided by addition of
ftrultivalent netallic ions is significant when the carboxynet hyl

cellul ose and/or salts thereof have high DS and pH as well as high
swelling ability and water-solubility. In consequence, a wet strength of

t he -4- -4- wet wipes can be enhanced by
this effect conpared to the case in which the binder having | ow DS and pH
i s enpl oyed. . | f- carboxynet hyl ce]lul ose and/ or salts thereof used as
a bi nder  3fEF JHRES SAn eeegzéa- eghgycﬁgésa?gg?%ge‘bomﬁ’largépta‘h C&SE Open
Pat ent Application No. Hei2-149237, it is wundesirable to mx the fiber
with the bilhogrich Ve dpindénrhavingstowoRfoandt pHais empiloyedd to a
process of sheet naking, because a quantity of the binder fixed to the

resul tant sheet Iff carbudymetigl cedlenbarcantierssatogtthefedharsdibels as
expected froma quantity of actually used binder. Instead of mxing the

W Thout prentATReT neT B Nk intd RY BF, TR0 ob08' dORoRE, LT
ther cof AR i JPRem Bakertis ARRL SR that e (181 ISR At Hder
- undesirable to mix the fiber with the binder in water before
these components are subjected to a process .of sheet making,
because a quantity of the binder fixed to the resultant sheet
is insufficient to -enhance the strength of the sheet as
expected from a quantity of actually used binder. Instead of
mixing the components before the sheet making, it may be also
that the sheet formed without premixing the binder with the
fiber is sprayed with the binder. However, aqueous solution
of carboxymeﬁhyl cellulose and/or 'salts thereof ére
relatively viscous and it is difficult to spray the sheet
with the binder so as to be uniformly distributed. |
If water-insoluble or water-swelling binder is used as
in the case disclosed in Japanese Patent Application
Disclosure Gazette No. Hei5-25792, the binder is prevented by
its high swelling ability from being uniformly mixed with the
fibers. If the binder is .walter-insoluble or has a low

swelling ability ; @ quantity of the binder fixed to the sheet

can be increased. However, such binder can not provide a



with the binder so as to be uniformy distributed. | f

wat er -i nsol uble or water-swelling binder is used as in the case

di sclosed in Japanese Patent Application Disclosure Gazette No.

Hei 5- 25792, the binder is prevented by its high swelling ability from
being uniformy mxed with the fibers. I f the binder is water-insoluble
or has a low swelling ability, a quant-Pty of the binder fixed to the sheet
can be increased. However, such binder can not provide a

- 5- bon strength suff|C|ent to maintain the fibers bonded one to
anot her ﬂ?’?‘?ﬂe‘?% PHhisAE 1e Ifnh tRePadptaist Fhﬁff%‘h%rs d one

In view of the problens as have been descri bed above, it is a prlnC|paI'

- .obj ect of thearnather iand ttherehy dwo achkeness High nedti sErnemgbhi pds tdld owi ng
a desired wet strength and a desired water-dispersibility to be

reconci | eGheet. The object set forth above is achieved, according to
the invention, by a process for naking wet w pes conposed of at | east

car boxynmet hyl cellul ose and/or salts thereof and water-dispersible fibers
and inpregnated with nultivalent netallic ion containing liquid, said

rocess conprising ste
P P IﬁJVLe of the problems as have been described above,

it is a principal object of thé invention to provide a
process for making wet wipes allowing a desired wet strength
and a desired water-dispersibility to be reconciled.

The object set forth above is achieved, according to
thé invéntion, by a process for making wet wipes composed of
at least carboxymethyl cellulose and/or salts thereof and
water-dispersible fibers and impregnated with multivalent
metallic ion containing liquid, said process compfising steps
of: subjecting a mixture of carboxymethyl cellulose.and/Or
salts thereof which are relatively low in water-swelling
ability of water-insoluble and the water-dispersible fibers
to a process of sheet making after said mixture has been
added with suitable base to obtain a sheet containing a salt
of said carboxymethyl cellulose having relatively high water-
swelling ability or water-solubility; and impregnating said
sheet with multivalent metallic ion containing liquid.

Sodium carbonaté is preferably uséd as said base. Use

of such base allows the carboxymethyl cellulose and/or salts




of : subjecting a m xture of carboxynethyl cellul ose and/or salts thereof
which are relatively lowin water-swelling ability of water-insoluble and
the water-dispersible fibers to a process of sheet making after said

m xture has been added with suitable base to obtain a sheet containing a
salt of said carboxynethyl cellulose having relatively high water-
swelling ability or water-solubility; agd inpregnating said sheet with
mul tival ent nmetallic ion containing |iquid. Sodi um carbonate is
preferably used as said base. Use of such base allows the carboxynethyl
cel | ul ose thererf sthich are relatively low in water-swelling algilittshemeof
which are relatively lowin water-swelling ability or water-insoluble to

be nodi fi ekl EsdEbPE 0€68SbeOmodiFdled M 118y SBh&SptceyBi bift sheet
relatively high water-swelling ability. 1In this way, the carboxynethyl

cel lul ose F‘ng{ al ereqf..havi ng _hi.gh ~wat.er - | ] bili kY sQr
wat er- solu |‘ﬁt§’8i sé% &gd 0 J’[lﬁ'(’a s%eg':é.l p%ﬁe]’&rrrpﬁe na%vlggr?QoFMe%ﬁ'g%gsheet
with multivalent netallic jon containi nmul tivalent netallic salt

ng |iquid,
of car boxyAREWAY cel 1@y ddulg swapy o&@@ed’.garwwhm peeliniafaecdndd omhi s

manner have a desired wet strength owing to the presence of such netallic
salt. Trealtsil thenéefit havingl high seter-dfwelbimpxagbiliyy or water-

solubility is fixed to the sheet. Upon impregnation of this
sheet with multivalent metallic ion containing 1liquid,
multivalent metallic salt of carboxymethyl cellulose is
produced.. The wet wipes obtained in this manner have a
desired wet strength owing to the presence of such metallic
salt. The multivalent metallic salt of carboxymethyl
cellulose is rapidly dissociated, dissolved or  swollen
immediately after dumped into a flush toilet stool,
sanitation tank, drain, etc. Thus, the water-dispersibility
of the wet wipes is not practically deteriorated by said

multivalent metallic salt.

Raw materials which can be used by the inventive
process for making wet wipes include carboxymethyl cellulose
aﬁd/or salts thereof. Such raw materials include also water-
dispersible fibers which can be subjected to the paper makiﬁg
proq.ess together with said carboxymethyl cellulése and/ér

salts thereof to obtain a product in the form of sheets.



cellulose is rapidly dissociated, dissolved or swollen imediately after

dunped into a flush toilet stool, sanitation tank, drain, etc. Thus, the
wat er -di spersibility of the wet wipes is not practically deteriorated by
said multivalent netallic salt. Raw mat eri al s which can be used by

the inventive process for making wet w pes.include carboxynethyl cellul ose
and/or salts thereof. Such raw naterial% i nclude al so water- dispersible
fi bers which can be subj ected to the paper naking process together with

fﬁ:gdf g?;nbwgﬁ lcel |tJJ| Qse eJa_gd/ 8£ef:§:%££iet hgéeo(jméo ootbt ain av\ﬁr %dupul :On
fiber is referable as one of such water-  dispersible flbers it is also
possi bl e thispRrsiRle fikensr 4t decalag poseibladtavie nadyaads £4bETrsi ber s

such as rayon, sem-synthetic fibers such as acetate and synthetic fibers

such as nyuwh aasl pohgastatid wool, ré&yehebhtetnifdberss saaschhi aslerayohe
carboxynet hyl cellul ose and/or salts thereof which are water-insoluble or

of water - ?r%‘t igidi fiﬂé?éﬁ"e EuEBa’&st NRSGE Y S48 ey RYhe € 8E debQ%S and,

nore pref car boxymnet | ose

such as nylon and polyester.

Suitable materials as binders are carboxymethyl
cellulose and/or salts thereof whicﬁ are water-insoluble or
of water-swelling abilities lower than those presented by
said fibers and, more preferably, carboxymethyl'cellulose
and/or salts thereof having D.S; = 0,30 ~ 0.60 and pH 2 5.0.
Binder having D.S. lower than 0.30 is not preferable since no
significant improvement of its swelling ability by addition
of base can be expected. On the other hand, binder having
D.S. higher than 0.60 will be readily swollen or even water-
soluble. In consequence, a sheet obtained by the paper
making process can not contain necessafy and sufficient
amount of binder. With pH less than 5.0, an amount of base to
be added during the process of paper making will be
disadvantageously increased in order to enhance the swelling
ability of the binder.

Mixing ratio by weight of the binder to the water-
dispersible fiber is 2 : 98 ~ 45 : 55, more preferably, 2 :

98 ~ 20 : 80. If an amount of the binder is below the above-



and/or salts thereof having D.S. = 0.30 - 0.60 and pH [err] 5.0. Binder
having D.S. |lower than 0.30 is not preferable since no significant

t mprovenent of its swelling ability by addition of base can be expected.
On the other hand, binder having D.S. higher than 0.60 will be readily
swol Il en or even water- soluble. In consequence, a sheet obtained by the
paper making process can not contain n&cessary and sufficient anount of
bi nder. Wth pH less than 5.0, an anount of base to be added during the

process of_ paper. npking will he i,sadvant ageoysl.y i ncreased in order, to
enhance tl’?épesq[/lglﬁrag ra&mqq t}t}’cﬁ g’r‘?‘é’a‘%ﬁd&ag’ tail NP%[ nd‘%ﬁat ?ﬁpﬁﬁgﬁgi ght
of the binder to the water- dispersible fiber is 2 : 98 - 45 : 55, nore
pr ef er abl yfunrtiomyg . Opp thegoother ghaadopuntf oant pmopntd@af | theecbindene
above- -8- specified range, the

bi nder maexceddsofthd ;alxpsadpsk ifledtrange, Qint &koehbeofhaallt ivalantanount
of the binder exceeds the above-specified range, an anount of nultival ent

T o MERRNACE HUE Ood SRR ) 5 ONARR e ey By, el
necessarig%éngﬁgweag Iggtfacggﬂrg%fﬁgién of the binder will
correspondingly increase. This will necessarily increase a
.manufacturing cost. |
While any kind of base can be added in order to enhance
water-swelling ability or water-solubility of the binder, it
is preferred to use sodium carbonate from various viewpoints
éuch as a safety during the process of paéer making and a
manufacturing cost. An amount of sodium carbonate to be
added is preferably 10 ~ 400 % by weight of the carboxymethyl
cellulose and/or salts thereof. Less than 10 % by weight,
addition of the binder can not provides sufficienﬁ effect.
In excess of 40 % by weight, on the other hand, the water-
swelling ability as well as the water-solubility of
carboxymethyl cellulose and/or salts thereof will be
excessively enhanced. As a result, the process of paper
making will become difficult and the environmental burden due
tb drainage during the process of paper making wiil become
serious.

The mixture of fiber and binder is preferably left for



Wil e any kind of base can be added in order to enhance water-swelling
ability or water-solubility of the binder, it is preferred to use sodium
carbonate fromvarious viewoints such as a safety during the process of
paper making and a nmanufacturing cost. An anmount of sodium carbonate to
be added is preferably 10 - 400 % by mglght of the carboxynet hyl

cellul ose and/or salts thereof. Less tfian 10 % by weight, addition of the
bi nder can not provides sufficient effect. 1In excess of 40 % by wei ght, on

t he otherdgpn%ldd%%émabgr 10§§§k|iﬂgchi E&%fﬁhéﬁyl dﬁidj%ion pefere .

mater-sol ity of ~ carboX ose or

excessi As a result, the pracess of w | |
becone m1%4%ﬂ§§t%ékF?rﬁﬁ%nHFPSﬁﬁEnP§|Hﬁﬂ%ﬁnﬂ 9to %€%£Eé@% BE F § t he
process of paper nmaking will become serious. The m xture of fiber

and bi nderpri@qﬁsgfagﬁm >thaam1.}q‘torre has been left for a period shorter -9
30 mnutes or longer in a stationary condi tion before subjected to the

process ofthapa0 mEnuies Nay Wesmlel inha tpoaddess abpetiffiealllytusachas
‘been left for a period shorter than 30 mnutes may result in a trouble.

SpeC'flcaH Senattfilh NAPINY ©F AL Poflst NRaP’ 05658 HRY afplefieABion

appr ehensi-o

that an expected reaction of base with carboxymethyl
cellulose and/or salts thereof might be obétructed. |

The sheet forﬁed in the manner as has been described
above may be impregnated with liquid whiéh contains suitable
multivalentlmetallic ions to obtain the wet wiées of the
invention. Preferably, bivalent metallic ions, particularly,
‘ions of calcium, magnesium, zinc, etc. are used. Although
ions of the other metals such as iron, aluminium and copper
can be also used, it is difficult to exactly adjust their
amounts to be used, since even extremely small amounts of
these metals can make metallic salts of carboxymethyl
cellulose water-insoluble or non-swelling in the presence of
water.

To obtain fhe liguid which contains any one of these
bivalent metallic ions, water-soluble bivalent metallic salts
such as calcium chloride, magnesium sulfate and zinc sulfétel
may be dissoived in water. These metallic salts preferably

have a concentration of 0.1 ~ 10 % by weight. At a



that an expected reaction of base with carboxynethyl cellul ose and/or -
salts thereof m ght be obstructed. The sheet fornmed in the manner as
has been described above nmay be inpregnated with Iiquid which contains
suitable nultivalent nmetallic ions to obtain the wet w pes of the

I nvention. Preferably, bivalent nmetallic ions, particularly, ions of

cal cium nmagnesium zinc, etc. are usegqQ- Al though ions of the other netals
such as iron, alum nium and copper can be also used, it is difficult to
exactly adjust their anounts to be used, since even extrenely snal

anmount s ofonceadgatsic slawer nelkan net il ki dbys ateighif, cthé wgteshyength

cel lul ose water-insoluble or non-swelling in the presence of water.

To obt ai nrich ilre@ui Horhitte coptai WEpedy cate Abtt aseobliadalednt mafal 4i c
i ons, water-soluble blvalent netallic salts such as cal ciumchloride,

magnest Umsulcealie AN i Lk 167 pgag fvefln! enuabener Thess

netallic salts pre era ave concen y wel ght .

At a 0- , concent ation lower_ than 0.1
% by wei ghfe Y’ﬁEe\KEfil§PPé'ﬁd‘Pl+qu8ifr1é}&Ief"(ﬁt "HPeRMAY PEsuRArCeREaR

obt ai ned. At a concentration higher than 10 % by wei ght, on the other
hand, reduced. _

Said liquid with which the wet wipes is impregnéted
preferably contains one or more kinds of organic solvent.
Such organic solvent functions to further suppress swelling
as well as solution of carboxymethyl cellulose and/or salts
thereof possibly occurring in actual use of - the wet wipes.
Examples of the organic solvents include monovalent alcohol
such as methanol, ethanol or pfopanol, polyhydric alcohol
such as propylene glycol, isoprene glycol or polyethylene
glycol and derivatives of these alcohols. It is also
possible to use a mixture of two or more of these organic
solvents.

Depending on the particular purpose of use, the liquid
containing the bivalent metallic ions may additionally
contain one or more of surfactant, disinfectant,
antimicrobial, bacteriostaticagent, pH-adjuster, abrasive,
colorant, thickener, humectant, perfume, deodorant, and

sizing agent.



the water-dispersibility of the wet w pes may be unacceptably reduced.
Said liquid with which the wet wipes is inpregnated preferably contains
one or nore kinds of organic solvent. Such organic solvent functions to
further suppress swelling as well as solution of carboxynethyl cellul ose
and/or salts thereof possibly occurring in actual use of the wet w pes.
Exanpl es of the organic solvents includd-nmonoval ent al cohol such as

nmet hanol , et hanol or propanol, pol yhydric al cohol such as propyl ene

lycol, i | yeol | yet hyl | ycol d, der.ivat i f th
al cohol s. 1t IREGHLE 55 oBEBoREs oo «RAPULEF A, YEF o OPhese

organi c solvents. Dependi ng on the particul ar purpose of use, the
liquid cAafReRrding thre the dnventienawild bermore fulddy unsenstpod: Saom n
one or nore of surfactant, di sinfectant, antim crobial,

bact eri ostidte cBulvwindgt ddscsiptionbsfsexamplesl orant, thickener,

humect ant, perfune, deodorant, and sizing agent. . Details

of the process for manufacturing wet w pes

Example 1 - 1:

A sample prepared by mixing non-bleeched kraft pulp
(NBKP) with sodium carboxymethyl cellulose.(DS = 0.43, pH =
6.1: manufactured by NICHIRIN CHEMICALS in Japan) at a ratio
by dry weight of 87.5/12.5 was mixed and dispersed in a
quantity of tap water so as to obtain the sample having a
concentration of 1 %. Sodium carbonate of 160 % by dry
weight with respect to sodium carboxymethyl cellulose ﬁas
dissolved in this sample liquid and left for 2 hours in a
stationary condition. The sample liquid thus added with
sodium carbonate was subjected to a process of paper making_
by a small-sized testing paper machine, then dried at a
temperature of 110 °C for 90 seconds using a dryer of rotary
drum type and a dried sheet having a basis weight of 40 g/m?
was obtained. Such sheet was spray-impregnated with liguid
composed of calcium chloride/propylene glycél/deionized water
mixed at a ratio (by weight) of 0.5/30/69.5, a quantity of
this liquid being 2.5 times of a dry weight of the sheet, and

left at a temperature of 20 °C for 24 hours to obtain the wet



according to the invention will be nore fully understood from the
foll ow ng description of exanples. Exanple 1 - 1: A .sanpl e
prepared by m xi ng non-bl eeched kraft pulp (NBKP) with sodium

car boxynet hyl cellulose (DS = 0.43, pH = 6.1: manufactured by N CH RI N
CHEM CALS in Japan) at a ratio by dry weight of 87.5/12.5 was m xed and
dispersed in a quantity of tap water si2-as to obtain the sanple having a
concentration of 1 % Sodi um carbonate of 160 % by dry weight with
respect to sodi um car boxynet hyl cellul ose was dissolved in this sanple
liquid and¥+@®¥-for 2 hours in a stationary condition. The -sanple liquid
thus added with sodium carbonate was subjected to a process. of paper
making by a small-sized testing paper nmachine, then dried at a

tenperature of 110 [err]C for 90 seconds using a dryer of rotary drumtype
and a dri eglkgfyepé favipg a basis weight of 40 g/nferr] was obtained. Such
sheet was spray-inpregnated with liquid conposed of cal ci um

hl ori de/ I | .onl.zed i.xed ti by. .\wei ght f.
0.5130/ 60 5. a Gncres i5%s pIeES ! olPhEhennyHE8s” rd 5" Son iR o
the sheet, angd |eft at a tenperature of 20 HfrrJC:for 24 hours to obtain
t he wet as 1in Example 1 - except that the liquid with which the

sheet was spray-impregnated was composed of magnesium

sulfate/propylene glycol/deionized water mixed at a ratio (by

weight) of 0.5/30/69.5.

Example 1 - 3:

The wet wipes were obtained under the same conditions
as in Example 1 - 1 except that the iiquid with which the
sheet = was spray-impregnated was composed of =zinc
sulfate/propylene glycol/deionized water mixed at a ratio (by

weight) of 0.5/30/69.5.

Comparative Example 1 - 1:

The wet wipes were obtained under the same conditions
as in Example 1 -~ 1 except that the liquid with which the
sheet was spray-impregnated was composed of sodium
sulfate/propylene glycol/deionized water mixed at a ratio (by

‘weight) of 0.5/30/69.5.



*

-12-  wi pes. Exanple 1 - 2: The wet wi pes were obtained under the
sane conditions as in Exanple 1 - 1 except that the liquid wth which the
sheet was spray-inpregnated was conposed of magnesi um sulfate/propyl ene
gl ycol / dei oni zed water m xed at a ratio (by weight) of 0.5/30/69.5.
Example 1 - 3: The wet w pes were obtai ned under the sanme conditions
as in Exanple 1 - 1 except that the |icg-d with which the sheet was
spray-i npr egnat ed was conposed of zinc sulf ate/propyl ene
gl ycol / dei oni zed water m xed at a ratio (by weight) of 0.5/30/69.5.
Conpar at i VeonB@Rprtve Example 1 -TRe wet. wi pes were obtai ned under the sane
conditions as in Exanple 1 - 1 except that the liquid with which the
sheet was sprdafhe npeeogeipes weps obbapneddunder shei sames cohdit/ipnapyl ene
gl ycol / dei oni zed water m xed at a ratio (by weight) of 0.5/30/69.5.
as in Example 1 - 1 except that the liquid with which the
sheet was spray-impregnated was composed of propylene

glycol/deionized water mixed at a ratio (by weight) of 30/70.

Example 2 -~ 1:

A sample prepared by mixing non-bleeched kraft pulp
(NBKP) with sodium carboxymethyl cellulose (DS = 0.43, pH =
6.1: manufactured by NICHIRIN CHEMICALS in Japan) at a ratio
by dry weight of 87.5/12.5 was mixed and dispersed in a
guantity of tap water so as to oﬁtain the sample having a
concentration of 1 %. Sodium carbonate of 160 % by dry
weight with respect to said sodium carboxymethyl cellulose
was dissolved in the sample liquid and left for 2 hours in a
stationary condition. The sample liquid thus added with
sodium carbonate was subjected to a small-sized testing paper
machine, then dried at a temperature of 110 °C for 90 seconds
using a dryer of rotary drum type and a dried sheet héving a
basis weight of 40 g/m?. This sheet was sbray-impreénated
with  liquid composed of calcium chloride/isopfene
giycol/deionized. water mixed at a ratio (by weight) of

3/10/87, a quantity of this liquid being 2.5 times of a dry



<]

-13- Conpar ative Exanple 1 - 2: The wet w pes were obtained under
the sane conditions as in Exanple 1 - 1 except that the liquid with which
t he sheet was spray-inpregnated was conposed of propyl ene

-~ glycol /dei oni zed water nixed at a ratio (by weight) of 30/70. Exanpl e 2

1: A sanpl e prepared by m xi ng non-bl eeched kraft pulp (NBKP) with
sodi um car boxymet hyl cellul ose (DS = 0-43, pH = 6.1: manufactured by
Nl CHIRIN CHEM CALS in.Japan) at a ratio by dry weight of 87.5/12.5 was

m xed and dispersed jn a _quantit f tap,water so as to obtajh Jhe sanple
havi ng a "ﬁ%’r@éﬁt‘? t.{"l&ﬁ ghegty, anéogf"é%n g&r Bo%ﬂ“é’eﬁa% %é}?d&ry %\ﬁéﬁ ght

W th respect to said sodi um carboxynethyl cellul ose was dissolved in the
sanmpl e | i RA heurs |t tobbain bbarwetnwipestati onary conditi on. The sanpl e
liquid thus added with sodium carbonate was subjected to a small-sized
testing paper nmachine, then dried at a tenperature of 110 [err]C for 90
seconds wusing a dryer of rotary drumtype and a dried sheet having a

basi s wei ghf 0146 g_/_nierr] . This sheet was spray-inpregnated wth

l'iquid conpodsed “of “‘calcium chloride/isoprene glycol/deionized water

i XeO a1 2 Cat by e g1t o o 330 ETaR GAEDL' Hheohebl Sobiloel o

as in Example 2 - 1 except that the liquid with which the
- sheet was impregnated was composed of magnesium
sulfate/isoprene glycol/deionized water mixed at a ratio (by

weight) of 3/10/87.

Example 2 - 3:

The wet wipes were obtained under the same conditions °
as in Example 2 - 1 except that the liquid with which the
sheet was impregnated was composed of'ziﬁc sulfate/isoprene
glycol/deionized water mixed at a ratio (by weight) of

3/10/87.

Comparative Example 2 - 1:

TheIWet wipes were obtained under the same conditions
as in Example 2 - 1 except that the.liquid with which the
sheet was impregnated was composed of sodium sulfate/isoprene
glycol/deionized water mixed at a ratio (by weight) of

3/10/87.



-14- weight of the sheet, and left at a tenperature of 20 C for 24 hours
to obtain the wet w pes. Exanple 2 - 2: The wet w pes were
obt ai ned under the sane conditions as in Exanple 2 - 1 except that the
liquid with which the sheet was | mpr egnat ed was conposed of
magnesi um sul fate/i soprene glycol/deionized water m xed at a ratio (by

wei ght) of 3/10/87. Exanple 2 - 3: -15- The wet wi pes were obtai ned
under the sane conditions as in Exanple 2 - 1 except that the liquid with
whi ch the _sheet was inpregnated was conposed of zinc sulfate/isoprene

gl ycol/dei%?ﬂ‘E%Ha%Y%rEg?%gﬂeag aWSétio (by weight) of 3/10/87.
Conparative Exanple 2 - 1: The wet w pes were obtained under the sane

conditions as iThé&Exeeplweipes werecebtatihed uhdelri dihied swimeh comiddtt itcns

sheet was inpregnated was conposed of sodium sul fate/isoprene

gl ycol / deigfi zadEwamgn emxed At eRcept! ¢haly M dMquid with which the
sheet was impregnated was composed  of isoprene

glycol/deionized water mixed at a ratio (by weight) of 10/90.

Example 3 - 1:

A sample prepared by mixing non-bleeched kraft pulp
(NBKP) with sodium carboxymethyl cellulose (DS = 0.43, pH =
6.1: manufactured by NICHIRIN CHEMICALS in Japan) at a ratio
by dry weight of 87.5/12.5 was mixed and dispersed in a
gquantity of tap water so as to obtain the sample having a
concentration of 1 %. Sodium carbonate of 160 % by dry
weight with respect to said sodium carboxymethyl cellulose
was dissolved in this sample liquid and left for 2 hours in
a stationary condition. The sample liquid thus added ﬁith
sodium carbonate was subjected to a small-sized testing paper
machine, then dried at a temperature of 110 °C for 90 seconds
using a drier of rotaryldrum type and a dried sheet having a
basis weight of 40 g/m?. Such sheet wés spray-impregnated
with liquid composed of <calcium chloride/propylene
glycol/deionized water mixed at a ratio (by weight) of

0.5/30/69.5, a quantity of said liquid being 2.5 times of a



3/ 10/ 87. - - 15- Conpar ati ve Exanple 2

- 2 The wet wi pes were obtained under the same conditions as in
Exanple 2 - 1 except that the liquid with which the sheet was

I mpr egnat ed was conposed of i soprene glycol/deionized water m xed
at aratio (by weight) of 10/90. Exanmple 3 - 1: A sanpl e prepared

by m xi ng non-bl eeched kraft pulp (NBKE w th sodi um carboxynet hyl
cellulose (DS = 0.43, pH = 6.1 manufactured by NI CH RIN CHENICALS in

Japan) at ratip _ by dr ht of 87.5%/12.5 was m xed and d [s in a

quantity o‘irYa‘ﬁe%ﬁ}f‘Emgo%B? gheghby amnd a-@fé'a & Hﬁfa&'—u% r?cq g& on of
1 % Sodi um carbonate of 160 % by dry melght mnth respect to said sodium

car boxynetfgtr 24| hofivsetowabtaissbheewetnwiipes.sanple liquid and left for 2
hours in a stationary condition. The sanple liquid thus added with sodium
carbonate was subjected to a small-sized testing paper nachine, then dried
at a tenperature of 110 [err]C for 90 seconds wusing a drier of rotary drum

type and %ﬁ&ﬁf’esi‘e-@tzba“ ng a
The wet wipes were obtained under the same conditions
as in Example 3 - 1 except that a quantity of sodium
carbonate dissolved in the sample liquid is 80 % or higher
with respect to a dry' weight of sodium carboxymethyl

cellulose.

Comparative Example 3 - 1:
The wet wipes were obtained under the same conditions
as in Example 3 - 1 except that the sample liquid was left

for 2 hours in without dissolving sodium carbonate therein.

The wet wipes obtained in these Examples and
Comparative Examples were evaluated as will be described

below.

(1) Evaluation of water-dispersibility:
Sample pieces of wet wipes each dimensioned 10 cm x 10
cm were successively thrown into a 300 ml glass beaker filled

with 300 ml of deionized water and stirred with a magnetic



basis weight of 40 g/n{err]. Such sheet was spray-inpregnated with

. liquid conposed - of calcium chloride/ propyl ene glycol/deionized

" water mxed at a ratio (by weight) of 0.5/30/69.5, a quantity of said
liquid being 2.5 tinmes of a : -16- dry
wei ght of the sheet, and left at a tenp?;ature of 20 C for 24 hours to
obtain the wet mﬁpes Exanple 3 - The wet w pes were obtained
under the sanme conditions as in Exanple 3 - 1 except that a quantity of

sodi um cayeepegf E’ééﬁoﬁﬁﬁ‘? 18 bBEeseEmGy 'ﬁwcﬂhéﬁe £0108 Ur U Gjiped 11

respect to sodi um- car boxynet ose.

Co t Ex t d th
condi t | oneb® ggggsﬁiaﬁﬁé‘sthel%@&sg?ﬁ o eSS o e SRR IOTAS YR ot

2 hours in wthout dissolving sodium carbonate therein. The wet
wi pes obt@vabdated ashdse B B@dpfeon &he awimirofi theEpaniods widiein
evaluated as will be descri bed

which the sample pieces were broken into parts.

A: the sample piece was broken into parts within 100

seconds.

B: the sample piece was broken into parts within 200

seconds.

C: the sample piece was not broken into parts within

200 seconds.

(2) Evaluation of wet tensile strength:

Sample pieces of 25 mm (width) x 150 mm (length) were
placed under the tension at a rate of 100 mm/min and a chuck
spacing of 100 mm to determine break strength of the
respective sdmple pieces. It wés found that a break strength
of 300 g or higher is sufficient for practical use of the wet

wipes.

Evaluations of Examples and Comparative Examples based



bel ow. (1) Evaluation of water-dispersibility: Sanmpl e pi eces of
wet w pes each dinensioned 10 cmx 10 cmwere successively thrown into a
300 m gl ass beaker filled wth 300 mM of deionized water and stirred with

a magnetic -17- stirrer (600 rpm to
observe how t he di spersion of wet wi pes progresses with the passage of
tinme. Gbservations were evaluated asl8, B and C on the basis of the
period within which the sanple pieces were broken into parts. A

e b e oo Bl T S Webe 1 el T
sanpl e piece was not broken into parts within 200 seconds. (2)
Eval uat i orhefewseder erss | ikl rlemgtpparent from comparison of Examples 1
- 1~ 1.- 3 with Comparative Examples 1 - 1 ~ 1 - 2 as well
as from comparison of Examples 2 - 1 ~ 2 - 3 wifh Comparative
Examples 2 - 1 ~ 2 -~ 2, the wet wipes impregnated with the
multivalent metallic ion containing liquid exhibit not only
significantly enhanced wet strengths but alsé adequately high
. water-dispersibilities. On the contrary, the wet wipes
impregnated with the 1liquid thch contains monbvalent

metallic ions alone or none of metallié ions are short of the

wet strengths.

Furthermore, comparison of Examples 3 - 1 ~ 3 - 2 with
Comparative Example 3 - 1 suggests that the sheet obtained'by
the process of paper making without addition of sodium
carbonate exhibit no significantly enhanced'wet.Strength and
its water-dispersibility is rather reduced even after.such
sheet has been impregnated with said multivalent metallic ion

containing liquid.



Sanmpl e pieces of 25 mm (wi dth) x 150 mm (|l ength) were placed under the
tension at a rate of 100 mmi m n and a chuck spacing of 100 mmto determ ne
break strength of the respective sanple pieces. It was found that a break
strength of 300 g or higher is sufficient for practical use of the wet

W pes. Eval uati ons .of Exanpl esgﬁnd Conpar ative Exanpl es based
- 18- on the observations wll €e from Table 1 given
hereunder. As will be apparent from conpari son of Exanples 1 - 1 - 1 - 3

with Conparative Examples 1 - 1 - 1 mg@jaswell as from conparison of
Exanples 2 - 1 ~2 - 3 with Conparative Exanples 2 - 1 - 2 - 2, the wet

Wi pes i mpregmated_ Wt e Tt trval e et af 1 e T om copear g oy d
exhibit not only dsf’g“n’lccfl cantly enhan ncea. wet %trengt h&,fgg@onal sgtggleguatel y
hi gh wat er-di spemnbl lities. (ratmytwhgmcpont rary, the wet wi pasesmiaa@gnat ed

Wi t h t he—Heti-t—whi-eh—eontatns—ronovatent—metat+c— ons—atonme—or—momeof

netal lic imageare skhort Ghictdd@nlosdlpzsyle@Ngidabvater=0.5/30/69.5 A 704
Example 1-2 160 magnesium sulfate/propylene glycol/water=0.5/30/69.5 A 515
Example 1~-3 160 zinc sulfate/propylene glycol/water=0.5/30/69.5 B . 816
Comp-EX 1-1 160 sodium sulfate/propylene glycol/water=0.5/30/69.5 A 284
Comp-EX 1~2 160 . propylene glycol/water=30/70 a 275
Example 2-1 160 calcium chloride/isoprene glycol/water=3/10/87 B 477
Example 2-2 160 magnesium sulfate/isoprene glycol/water=37/10/87 . 318.
Example 2-3 160 zine sulrate/isopreﬁe glycol/water=3/10/87 B 503
comp-Ex 2-1 160 sodium sulfate/isoprene glycol/water=3/10/87 . A 92
Comp~EX 2-2 160 isoprene glycol/water=10/90 A 75
Example 3-; 160 calcium chloride/propylene glycol/water=0.5/30/69.5 A 704
Example 3-2 80 caleium chloride/propylene glycol/water=0;5/30/69.5 B _ 466
Comp~Ex 3-1 [} calcium chloride/propylene glycol/water=0.5/30/69.5 [ 326

Note: Comp-Ex means Comparative Example.
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Furt hernore, conparison of Exanples 3 - 1 ~ 3 - 2 with Conparative Exanple
3 - 1 suggests that the sheet obtained by the process of paper neking
W t hout addition of sodium carbonate exhibit no significantly enhanced wet
: strength and its water-dispersibility is rather reduced even after such
: sSheet has been inpregnated with said nu,‘;tival ent netallic ion containing
liquid. | -20-
-ég-d : 1o ] ' Table 1
added Na[err 0pPQS 14 Of i ghatik@n aliguy
vt er anfﬂéﬁgﬁe%gsg EBShik PRg Ok nk TREEIRAPEN ablb¥dd ng to the
di spersi on,

i : o _ :
wei ght ) lnventignreggéflitates a deéi\%ec{é (%ﬁq%m wi h)bi(nrc%téﬁﬁ:]%g 1-1

160 - cal cium chl ori de/ propyl ene gl ycol /wat er=0.5/30/69.5 A

704 Exarqmegllutzlnateam a sheemgﬁgg.m@nh by aapmgeggycp@@aper making

gl ycol /wat er=0. 5/30/69.5 A - 515 Exanple 1-3 160
zi nc sul f & i{de Qurssemedeel /v6l BiIés&/atd 9 salts theredE which are
816 Conp- Ex 1-1 160 sodi um sul f at e/ pr opyl ene .

Too RN Tt TRy iy ai et oy abidityPor SRR Wach,
275 insoluble are mixed as a binder in water-dispersible fiber.
During a process of sheet forming, addition.of suitable base
enhances water—swelling ability as well as water-solubility
of this water-dispersible fiber. Addition of suitable base
thereby allows the wet wipes to be rapidly dissolved or
dispersed in water. When the sheet containing such binder
added with the base is then impregnated with multivelent
metallic ion containing liquid, the binder reacts with the
multivalent metallic ions to produce a salt. This salt
temporarily enhances a wet strength of the Wet wipes in
actual use thereof. -
The entire disclosure of Japanese Patent Application
.No. 8-197423 filed on July 26, 1996 including specification,

claims and abstract are incorporated herein by reference in

its entirety.



Exanple 2-1 160  calciumchloride/isoprene gl ycol / wat er =3/ 10/ 87

477 Exanple 2-2 160 : magnesi um
Sulfatell \ ‘“ ter=3/10/ 87 A 318
Exarrpl e M“mﬂmﬂm“ zinc sul fate/isoprene glycol/water=3/10/87

503° 'Conp-Ex 2-1 2@0 sodi um sul fate/i soprene
glycollmater—3/10/87 ' A oY 92 Conp- Ex 2-2
160 i soprene gl ycol /wat er=10/90 ' A
75 calciun1ch|oride/propylene
gl ycoI /vvat er ﬂg ]';'-]ﬁ 3%9%@9'?) Ii 704 Exampl e 3-2 80
cal ci um chl ori de/ propyl ene gl ycol /wat er=0.5/30/69.5 B
466 Comp- Ex 3-1 0 cal cium chl ori de/ pr opyl ene
gl ycol / wat er =0. 5/ 30/ 69. 5 C 326 Not e:. Conp- Ex

means. Conplar at | Ve Erogpse. for making wet wipes composed of at lpast
The process for making the wet wi pes according to the invention

faci | i t at efarbohgmheEtly DU Tylede iandBlor Osalesgl thepebe tand: watmeir-
obtai ned by a process of paper meking since carboxynethyl cellul ose and/or

sal ts thergol, Wil G @7 Eindf! 2haY eh¥rbghatBa R eh flgkivad el Wdeh1afieven

wat er -

ion containing liquid, said process comprising the steps of:

subjecting a mixtﬁre of carboxymethyl'cellulose and/or
salts thereof which are relatively low in water-swelling
ability or water-insoluble ahd'the'water—dispersible fiber to
a process of paper making after said mixture has been added
with suifable base to obtain a sheet containing a salt of
said carboxymethyl cellulose having relatively high water-

_swelling'ability or water-solubility; and
impregnating said sheet with multivalent metallic ion

containing liquid. -

2. The process according to Claim 1, wherein said base is
sodium carbonate and said multivalent metallic ion is

bivalent metallic ion.

3. ' The process according to Claim 1 or 2, wherein said
multivalent metallic ion containing 1liquid is agueous

solution of multivalent metallic salt.



i ﬁsol uble_are nixed as a binder in wat er-di spersible fiber. During a
process of sheet formmng;—addition of suitable base enhances

Water-swj_llm' i well as water-solubitlity of this
i wat er - di m’mg’m’@gm ddition of suitable base thereby allows the wet
. wipes to Be faptdly ved or dispersed in water. Wen the sheet
© containing such binder added with the-®ase is then inpregnated with

mul tivalent netallic ion containing liquid, the binder reacts with the

mul tivalenf metgllic ions to produce g salt, Thi.s L i |
enhances a‘tet s ?%r%]f?\c%ﬁst%‘gc%‘?l@\?p Y °R& 94 nggﬁ?h}ére‘gg%;ﬁﬁ 3 The
entire disclosure of_JaEanese Pat ent, Application No. 8-197423 filed on
July 26, 1eberehe| saidgliguddsr ceatapdns oxganis £dVeRtract are

i ncorporated herein by reference i'n its entirety.

-21- VWHAT IS CLAI MED | S: 1. A process for making wet w pes conposed
of at | east carboxynethyl cellul ose and/or salts thereof and water-

di spersible fiber and i npregnated with nmultivalent netallic ion containing
liquid, said process conprising the steps of:



-

subjecting a m xture of carboxynethyl cellulose and/or salts thereof which
are relatively lowin water-swelling ability or water-insoluble and the
Wat er-di spersible fiber to a process of paper nmaking after said m xture
has been added w th suitable base to obtain a sheet containing a salt of
sai d carboxynethyl cellulose having relatively high water- swelling
ability or water-solubility; and - -23mpregnating said sheet with

mul tivalent nmetallic ion contalnlng l'i quid. 2., The process according
to daim1, wherein said base |s % Han%BQPQ?te and said nmultival ent:
metallic ion is bivalent netalllc i The process according to
Caiml or 2, wherein said nultivalent netallic ion containing liquid is
aqueous solution of nultivalent nmetallic salt.

-22- 4. The process according to any one of Clains 1 through 3,

wherein said |iquid contab%%c%%%a@d%:ﬁ*@fﬁﬂ:UEr WIPES

The invention aims to improve a wet strength of wet
wipes in actual use thereof.

In a process for making wet wipes, a mixture of
carboxymethyl cellulose and/or salts thereof and waterf
dispefsible fiber is subjected to a process of paper making
after the mixture has been added with suitable base to obtain
a sheet containing a salt of the.carboxymethyl cellulose
having relatively high water-sweliing ability or water-
solubility, followed by impregnating this sheet with

multivalent metallic ion containing liquid.



