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SPECI FI-CATI ON TI TLE OF THE | NVENTI ON POLYMER DI SPERSI ON, METHCD OH ) /46.“/
MANUFACTURI NG THE SAME, AND USE OF THE SAME 5 BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention relates to a met hot-of
manuf act uri ng an ani oni ¢ polyner dispersion and its use, and 10 nore 9701
particularly to a method of manuf act uBPEGIBIGREE@Nsi on of fine particles of
(nmeth)acrylic acid &go% ynmer for which curding can be prevented, and al so
to the use fofIBLEo §Eo§NV§NHF§EerS|on obt ai ned, which can be used with
or without diluting with water while omtting a troublesone 15 operation
such as neutralizati onPORYMBRCREFBERE1IANT NEBHOR| @F QaNUBAQEPRENG Pat ent
Application No. Sho 62-20511 discloses a nethod of obtaining a
wat er - sol ubl e 20 pol yner di sp@HEi SAMEy ABDPyWSE| QF n"GHEOBAYIBr in an aqueous
salt solution which dissolves the nononmer and does not dissolve a forned
pol yner inbthe presence of a polymer electrolyte as a

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of
manufacturing an anionic polymer dispersion and its use, and
10 more particularly to a method of manufacturing a dispersion

of fine particles of (meth)acrylic acid (co)polymer for which

curding can be prevented, and also to the use for a

low-viscosity dispersion obtained, which can be used with or

without diluting with water while omitting a troublesome

15 operation such as neutralization.

2. Background Art
The Laid-Open Japanese Patent Application No. Sho

62-20511 discloses a method of obtaining a water-soluble

20 polymer dispersion by polymerizing monomer in an agqueous salt
solution which dissolves the monomer and does not dissolve a
formed polymer in the presence of a polymer electrolyte as a
dispersant. In this method, the ionic charges of the polymer
electrolyte and the used monomers are required to be the same

25 type.
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di spersant. In this nmethod, the ionic charges of the polyner electrolyte

and the used nononers are required to be the sane 25 type. On the other

hand, the Lai d-open Japanese Patent Application No. Sho 60-185900 discl oses

a nethod for obtaining a dispersion of fine polyner particles by

pol ynerizing acrylic acPd thehotkey| hande theahaidueper %%P?n%S%OP%F?BH

whi ch di ssol ves the nononers but does not dissolve the forned Eolyner

this nethod, ApplicatiparNoc| 8ocaf-b85900 afihedlosesortmebead sf@fice of any

pol ymer el ectrolyte. The fine polynmer particles obtained here are

wat er - i nsol ubbketandidgsasofiisgeraiansofvénnei polimedi pperitbasi by

neutralized. 10 That is, it is a technique being different fromthat

proposed in tpelimedinpag dapahéscalafienttWppbrehambde Non Shoaglegidsisalt

However, the fine particles in the dispersion of acrylic polyner-acrylam de

copol yner by seldtiehheHibAsdassobpest yhef mbabmgraggutndoasedobydkssplve

standing and is 15 solidified and curded to a bean curd shape, thereby

maki ng the formed polymer. In this method, the fine particles can
be obtained without coexistence of any polymer electrolyte.
The fine polymer particles obtained here are water-insoluble
and dissolved in a solvent if the dispersion is neutralized.

10 That is, it is a technique being different from that proposed
in the Laid-open Japanese Patent Application No. Sho
62-20511. However, the fine particles in the dispersion of
acrylic polymer-acrylamide copolymer by said method has a
property of being agglomerated by keep standing and is
15 solidified and curded to a bean curd shape, thereby making

this method not practical at all. Because of this, the

industrial application of said dispersion became impossible.

SUMMARY OF THE INVENTION

20 The general object of the present invention is to
provide a method of manufacturing a dispersion of the fine
particles of (meth)acrylic acid (co)polymer for which the
curding can be prevented and also to provide the use of a
low-viscosity dispersion which can be used with or without

25 diluting with water while omitting a troublesome process such



this method not practical at all. Because of this, the industrial
application of said dispersion becane i npossi bl e .=l
20 The general object of the present i pvi de a

aci d (co) pol yresr rfesrtrghiigetian an dihgy lddie be pr provi de
the use of a lowviscosity dispersion which can be used mnth or without 25
diluting with water whi|Bhenirvemgpres tafd uilie goresgrtodesersuicn -Aiscoverdd as
neutralization or the like. The inventors of the present invention

di scovered thathat ¢ shisspersicd df neLmw|poBmeararddrct iesl ds\tiawgimy lavitow
viscosity, good workability and excellent stability for preservation can be
manuf act ur ed Ly 8RB, ot WadBtatsial it ear) R 11t G HAB ISl igy for

(meth)acrylic acid in an agueous sol ution, which dissolves said nonomer(s)
and 5 preservation can be manufactured by polymerizing
water-soluble monomer(s) comprising (meth)acrylic acid in an
aqueous salt solution, which dissolves said monomer(s) and
does not dissolve formed polymer in the presence of polymer
electrolyte as a dispersibility retaining agent, and then the
10 inventors contrived the present invention.
An object of the present invention is to provide a
method of manufacturing a polymer dispersion of a
(meth)acrylic acid (co)polymer by polymerizing a
water-soluble monomer(s) comprising (meth)acrylic acid in an
15 aqueous salt solution in the presence of a dispersibility
retaining agent comprising a polymer electrolyte soluble in
said aqueous salt solution, wherein
(1) the concentration of the (meéh)acrylic acid
(co)polymer in said polymer dispersion is at least 5 wt$%,
20 (2) the average particle diameter of the (meth)acrylic
acid (co)polymer particles in said polymer dispersion is 1 to
100 pym,
(3) the viscosity of said polymer dispersion is 10 to

3000 cp immediately after and one month after the producticn,

25 (4) the polymer particles can be recognized when said
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does not dissolve fornmed pol ynmer in the preb@HISSSHEEPHAS\BEERN el ectrol yte
as a dispersibility retaining agent, and then theggppagghors contrived the
present invention. An object of the present™ ' rovi de a
met hod of manufacturing a pqQl yner di spersi of a (nmeth)acryli cid
(c0) pol yrrer By BBy nEt PRERG . Shmae fi SRR SOnGHBRE, VLFRLaNpEtLiRg water
(meth)acrylic acid in_an aqueous solution in the presence of a .
dispersibiIi??drgpgiﬁFﬁBtgaeﬁPlEﬁﬁﬁPi%?n&né358?9vapgnPbEFEEF?oﬁ9Pet§8F§bIe
in said aqueous_sol ution, wherein (1) the concentration of the
(meth)acryl i ¥1&bi 8 PE6YPECLPREr BAYsai d pol ymer dispersion is at least 5
w% (2) the average particle dianeter of the (nethiactylic acid
(co) pol yner parti éPesWhRPsihg pHI phefadispdleter pelytignied tBerim (3)
the viscosity of said polyner dispersionis 10 to 3000 cp i mredi ately after
and one nBnt BigPeEsipReipr adivsited, te4y -Phbypapdipg BéBPEéLe§aéénP§éymer
recogni zed when said

particles are dissolved to form an aqueous solution.

Another object of the present invention is to
provide a method of manufacturing a polymer dispersion having
the composition of a water-soluble monomer(s) which is(are)

10 to be polymerized and comprise(s) (meth)acrylic acid, which
is 15 to 100 mol% of (meth)acrylic acid and 0 to 85 mol% of
acrylamide in said manufacturing method.

A further object of present invention is to provide
a method of manufacturing a polymer dispersion, wherein the

15 dispersibility retaining agent is selected from the group
consisting of dimethyldiallylammonium chloride (co)polymer,
acrylamide-2-methylpropane sulfonic acid (co)polymer, and a
mixture thereof in said manufacturing method.

Also another object is to provide a method for

20 manufacturing a polymer dispersion wherein a weight ratio of
the water-soluble monomer(s) which is(are) to be polymerized
and comprise(s) (meth)acrylic acid to the dispersibility
retaining agent is 100:1 to 10: 1 in said manufacturing
method.

25 A further object of the present invention is to
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- 4 - polymer dispersionis diluted 10 times with dlstlIleﬁrﬂgiéﬁfghﬁfﬁﬁﬁEﬂ
diluted solution is enlarged and observed 400 times with a aicré§$$6b;0and

(5) when the pH of said dlluted solution of the dispersion is adjusted {0
7.0 by adding alkali, said B ymer particles are_di ssolved to,form an
aqueous sol utPeavidgohépes Péﬁfyéﬁctﬁﬁlﬁré§@ﬁ?°?ﬁ9@ﬁt?6ﬁpF§s%8onBV|de a
met hod of manufacturing a pol ymer dispersion having the conposition of a
mater-solubIeaﬁuﬂouér§§}tmﬁpéhtP§ParEEeF§l§e pol yneri zed and conpri se(s)
(meth)acrylic acid, which is 15 to 100 nol % of &neth)acryllc acid and 0 to
85 mol % of acryl anid@ tasdcopcensragdonnpEyrnsf maEhypeRyLiF| 8Cifn  said
manuf acturing nmethod. A further object of present invention is to provide a
met hod of manGEadpoliymgraipobpidr polypersidaperaépri Ast At 4P3pér §i Bithity
retaining agent is selected fromthe group consisting of _ ]
di met hyl di 8l | yl amm2i)utrthehboeirdge( payxpébyerediametgrrantdémetheanyypiopasdd
sulfonic acid (co)polyner, and a m xture thereof in said manufacturing
met hod. Al so asot)peilyekjrephriticliespriovisdédapmdyhed fldspersion is 1 to 100

pm,

(3) the viscosity of said.polymer dispersion is 10 to
3000 cp immediately after and one month after the production,
10 (4) the polymer particles can be recognized when said

polymer dispersion is diluted 10 times with distilled water

and the diluted solution is enlarged and observed 400 times

with a microscope, and

(5) when the pH of said diluted solution of said
15 dispersion is adjusted to 7.0 by adding alkali, said polymer

particles are dissolved to form an aqueous solution.

A further object of the present invention is to
provide a papermaking method comprising dispersing cellulose
pulp and fillers in water to prepare a pulp slurry while

20 maintaining the pH of the slurry in the range of 6.5 to 10,
forming a sheet, and drying it to make a paper, said method
further comprising adding a cationic polymer into said pulp
slurry, shearing said pulp slurry, and adding said polymer

dispersion diluted with water before forming said sheet.

25 Also another object of the present invention is to
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manuf acturing a pol yner dispersion wherein a weight ratio of the

wat er - sol ubl e monorer (s) which is(are) to be polynerized and conprise(s)
(meth)acrylic acid to the dispersibility retaining agent is 100:1 to 10: 1
in said manufacturing nethod. A further object of the present invention is
to provi dePEOYVHEBhRaBPFPPE ABFdiPREPESNGNEPLYi SPRESEBANINMAYBELYS
solution, wherein (1) the concentration of the (nmeth)acrylic acid
(co) pol yner i GOBBF¥SHBOyAREAIADspRAsMoKing apifleneiyBent 44 speysine afebage
particle diameter of (nmeth)acrylic acid (co)polyner particles in said

pol ymer di spek@i dnk@sag polyoer| eontent(Bert hemvicsic esitd/ safils diady jrag yarer

di spersion is 10 to 3000 cp imedi ately after and one nonth after the

producti on,

(4atehecpotentr ofakli tbe400antherebgognepedinhesosnsdwpehyner

di spersion is diluted 10 tines with distilled water and the dil uted
solution I8 efiLidltfegd-andpobseéb¥ed 400 tines

10

15

20

25

Also a further object is to provide a method of
preventing interlayer peeling-off comprising spraying said
polymer dispersion diluted with water as an interlayer
peeling-off prevention agent to the surfaces of web,
overlaying the surfaces of a plurality of webs with the
interlayer peeling-off prevention agent stuck on the
surfaces, and then pressing and drying the layers.

Also another object of the present invention is to
provide a method of flocculating a solid suspension,
comprising adding and mixing said polymer-dispersion to the
solid suspension in a state of no dilution or a state of

dispersion diluted with water.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the present invention the monomer(s) which
is(are) to be polymerized and comprise(s) {meth)acrylic acid
includes 15 to 100 mol% of monomer(s) selected from the group
consisting of acrylic acid, methacrylic acid and a mixture
thereof, and 0 to 85 mol% of nonionic monomer(s) selected

from the group consisting of acrylamide, acrylonitrile,



with a mcroscope, and (5) when the pH of said diluted solution of said

di spersion is adjusted to 7.0 by adding alkali, said polyner particles are
di ssolved to form an aqueous solution. A further object of the present
invention is to provide a papernmaki ng nmet hod conpri sing dispersing
cel | ul ose pul pragiy ¥(neth agry iaker hsignsnthy 1 My amyldFexhi | e

mai ntaining the pH of the slurry in the range of 6.5 to 10, formng a
sheet, and dr wimylmethyiafiten pdnylacetater@nitb@® Mimthge ddgiacti-ng addi ng
a cationic polymer into said pulp slurry, shearing said pulp slurry, and
addi ng sai d pol yner di speranomreisin uteeccamalymeat erf Kafegine dfogytiiing assidd and
sheet. Al so another object of the present inventionis to provi de a

met hod for i n@Eowlapisis |isomst mrefenikiar e Bumhasi iy teduiany aeblyaen
said polymer dispersion of 0.1 to 5 kg as polyner content per 1 mof said
soi | havi n@ a faattdrex aruretrdirafng Gaany UPoivet e alan heepmad@esdidablyth 5
filling-in possible.

The dispersibility retaining agent used in the
present invention is a polymer electrolyte having the role of
retaining the dispersibility after the formation of a
dispersion. The polymer electrolyte may be a cationic one or

10 an anionic one.

Examples of the cationic polymer electrolyte as the
dispersibility retaining agent used in the present invention
are (co)polymers of salts or quaternary products of
dialkylaminoalkyl(meth)acrylate, (co)polymers of salts or

15 quaternary products of dialkylaminocalkyl(meth)acrylamide, and
{co)polymers of dialkyldiallylammonium salt.

Examples of the salts or quaternary products of
dialkylaminoalkyl(meth)acrylate are
dimethylaminocethyl{meth)acrylate hydrochloride,

20 acryloyloxyethyltrimethylammonium chloride and the 1like.
Also, examples of the salts or quaternary products of the
dialkylaminoalkyl(meth)acrylamide are hydrochlorides or
methylated products of dimethylaminopropyl(meth)acrylamide.

An example of dialkyldiallylammonium salt is

25 dimethyldiallylammonium chloride.
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Also a further object is to provide a nethod of preventing interlayer
peel i ng-off conprising spraying said polyner dispersion diluted with water
as an interlayer peeling-off prevention agent to the surfaces of web, 10
overlaying the surfaces of a plurality of webs wth the |nterlag

peel i ng-of f prevention A4ept SKamrles Phetber ppéEBiCaNatEReROPLELS RELARET
drying the layers. Al so another object of the present invention is to
provi de a net adgcerofysecarat ( 69 )acdympgssabpanbednby1podynprizing addi ng
and m xi ng said pol yner-dispersion to the solid suspension in a state of no
dilution or amenamersfsgilepdedi drodi toeedrwuphcratdstinDETAELELYDBBERI PTI ON
OF THE PREFERRED EMBODI MENTS 20 In the present invention the
nononer (s) wheuhfpsfer epitioole apshytrethezdodndviompr sséfonitnatchiiaocryki c
acid includes 15 to 100 nol % of nononer(s) selected fromthe group

consi sti ng5of sattylkthereoifd, aneyhanider2-aettiydpdopanexsuléonlier ecid emdal
to 85 nol % of noni oni c nononer(s) selected 25 fromthe group consisting of
acryl am de, asaykomhereb&, and the like.

The polymer electrolyte stated above can be a
copolymer having at least one kind of ionic monomers or can
be a copolymer further with nonionic monomers such as

10 acrylamide.

The most preferable cationic polymer electrolyte as
the dispersibility retaining agent for the present invention
is a (co)polymer of dimethyldiallylammonium chloride, and the
meost preferable anionic polymer electrolyte is a (co)polymer

15 of acrylamide-2-methylpropane sulfonic acid.

The weight ratio of the monomer(s) which is(are) to
be polymerized and comprise(s) (meth)acrylic acid to the
dispersibility retaining agent is preferably 100:1 to 10:1.
I1f the amount of the dispersibility retaining agent is too

20 small, the dispersion is curded with time to a bean curd
shape. On the other hand, if it is excessive, the effect
thereof is limited to be economically meaningless.

Examples of the salt forming the aqueous salt

solution used for the present invention are alkaline metal

25 salts such as sodium salt, potassium salt and the like, and
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-7- nmethyl (meth)acryl ate, hydroxyethyl (nmeth)acrylate, vinylnethyl ether,
vinyl acetate and a m xture thereof. Anong them a copol yner of
(meth)acrylic acid and acrylanm de is nost preferable. Further, a ternary
copolynmer further containing acrylonitrile can be used desirably. The

di sper si bi | i t yameeniwnngabtenuchsad ammehiuprehboridey cpmmoniyg gulfate,
pol yval ent pol yner electrolyte having the role of retaining the

di spersi bilityamhomiunheitpahatand thealikgperThencotenpohyhen ef etheobglt
may be a cationic one or an anionic one. Exanples of the cationic polyner
el ectrol yte asusée thspeesahuéoty salti svhgtigendi usike abotvdeiprfsemt5 wtd
I nvention are (co)polyners of salts or quaternary products of

di al kyl am noal kgl $aethatedytaheentraipohyaer seghisad | sbwt fHuaiernagyired
products of dial kyl am noal kyl (et h) acryl am de, and (co) pol yners of

di al kyl di al $y| ef@Pnthe Sehtentratpbascof thesantt sndrtigw apRr oAr yher oduct s

of
dispersion be in a range where the aqueous salt solution
dissolves the used monomers but does not dissolve the formed
polymer. On the other hand, the coexisting dispersibility
retaining agent comprising a polymer electrolyte must be

10 soluble in said aqueous salt solution.

The (meth)acrylic acid (co)polymer dispersion and
the polymer electrolyte as a dispersibility retaining agent
in the present invention can respectively be prepared by
dissolving monomer(s) in an aqueous medium under nitrogen

15 atmosphere without oxygen, and radical polymerizing the
monomer(s) by adding a water-soluble azo type polymerization
initiator such as 2,2'-azobis(2-amidinopropane) chloride or a
water-soluble redox type polymerizatién initiator using both
ammonium persulfate and sodium hydrogen sulfite.

20 Temperature of the polymerization system can be
selected arbitrarily depending on the property of the used
polymerization initiator from the range of 0 to 100°C. For
adjusting the molecular weight of the obtained polymer, a
chain transfer agent such as isopropylalcohol or mercaptan

25 can be added and used by arbitrary selection as same as
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di al kyl-am noal kyl (et h) acryl ate are di nethyl am noethyl neth)acrylate

hydr ochl ori de, acryl oyl oxyet hyl tri met hyl ammoni um chl oride and the |ike.

Al so, exanples of the salts or quaternary products of the

di al kyl am noal kyl (net h gér%lanide are,hgd[ochlorldes or_neth¥lated products

of di met hyl an‘?ﬁ% 3y | TARL R LcPol vReRLZ BfoRxanpFetie time of preparing

di al kyl di al I yl anmoni um salt is _dinethyldiallylanoniumchloride. - 8 -

Al so, exanpl esM@Eh) AeTvhignReidat 6P ROLIYBEE Bbspatsienecttbryinrgavith a

(co) pol ymers obtai ned by pol ynerizing nononers selected fromthe group

consi sting ofPe¥yplpEakuspend coficharer thasal tnfhbn evist vbaypesivioadcfaci d

or a salt thereof, acrylam de-2-nethyl propane sulfonic acid or a salt

t hereof , and sheotheeinghtheofigpesitientobdl fire spatwoenbpaettabede aUnless

copol ymer having at | east one kind of ionic nononmers or can be a copol yner

further wi%h vimicomtenbnoverfleswshfasm the equipment, there is no upper
limit of the stirring speed and any stirring conditions can
be selected. The polymer electrolyte as a dispersibility
retaining agent is generally performed by the stationary
polymerization in an aqueous solution, but the polymerization

10 therefor in the present invention is preferably performed

under stirring from the viewpoint of the homogenization of
products.

The polymer concentration in the dispersion of the
present invention is high or at least 5 wt% and is normally

15 from 5 wt% to about 40 wt%.

The dispersion of the present invention contains a
high concentration of formed polymer but the viscosity of the
dispersion is low because the polymer is stably dispersed in
a dispersion medium in a state of fine particles and thus the

20 viscosity thereof is normally low or 10 to 3000 cp.
Therefore, as its characteristics, the polymer dispersion can
flow easily and can be handled very easily.

The polymer particles in the dispersion of the

present invention can be recognized in a non-diluted state

25 and in a state diluted 10 times with distilled water when it

- 10 - This Sheet Has Been Repla
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acrylam de. The nost preferable cationic polyner electrolyte as the
dispersibility retaining agent for the present invention is a (co)pol yner
of di net hyl di al | yl ammoni um chl oride, and the nost preferable anionic

pol ymer electrolyte is a ol ymer of acryl anj de: 2- net hyl propane sul fonic

o) p¢
acid. The mimte?k?¥%eﬁf£9ﬂeghﬂﬁ%n’é¥(§‘? WPFEFRT s‘%’a?’é‘is?%g%e Y yHR1F zed
and conprise(s) (meth)acrylic acid to the_disggrsibility retainiq&rage t is
preferably 10bime;othe: averagenpaghbGhe &+F® Hi Shetle PP1YReT RATh ﬁges
agent is too snmall, the dispersion is curded with time to a bean curd
shape. On theisthermaahy, 1itoj 10Psunxaadsiyepreferabivct FPet@of™i s8Mni t ed
to be econom cal |y neaningl ess. Exanples of the salt formng the aqueous
sol ution usedméve phefgrabiwt2i ioeh@i M. ar¥hankehe neveRERe® BAIFELCLRCh as
sodium salt, potassiumsalt and the |ike, and - 9 - ammonium salt such
as ammoni ul céismetler afimbheuppiwinézgt particles exceeds 100 um, the
particles tend to be deposited easily and thus settling
stability is degraded and a long time becomes necessary for
complete dissolving the polymer when used. On the contrary,
the dispersion of the present invention has excellent
10 settling stability and any trouble such as sticking of
particles each other thereby creating masses will never occur
even from storage at the normal temperature. And also the
solubility thereof to water during the use is very excellent.
The molecular weight of the polymer in the
15 dispersion of the present invention is not specially limited.
A larger molecular weight is more preferable when considering
the use as chemicals to be added for flocculating and
treating sludge, chemicals to be added for flocculating and
dewatering, and chemicals to be used for paper making
20 processes. In this case, desired molecular weight is more
than 1 million. If the dispersion of the present invention
is expressed by the solution viscosity when dissolved in 2
wt% of aqueous salt solution of ammonium sulfate (viscosity

measured at 25°C by using Brookfield wviscometer) in such a

25 manner that the concentration of the polymer becomes 0.5 wt¥%,

- 11 -



ammoniumnitrate and the |ike. The concentration of the salt used in the
aqueous solution of the above is fromO w %to saturated concentration as
required, but it is required that the concentration of the salt and the pH

of the dispersion be in a range where the aqueous | ution_ dissolves the
used nDnonerslbu%sd%@Emﬁb%Yd%§55P9er?ﬂgefBfngdtﬂo?éﬁe?P'ChAfﬁg'o%ﬂﬁr hand,

t he coexisting dispersibility retaining agent conprising a polyner ,
el ectrol yte n@sspeesienugfethf BEEESRHULBUSNELPL %ﬁ@lﬁhﬁafni?%)%E?QQ?cln
acid (co)polynmer dispersion and the polyner electrolyte as a_dispersibility
retaini ng agewistasite pithehingnoeani efteanthespeerfgel {obel pFeiPed by
di ssol vi ng nononer (s) in an aqueous medi um under nitrogen atnosphere,
wi t hout oxygen, and radWben pbﬁyﬁéﬁpgrﬁéoﬂh@fnﬁh@n@F%§?nEylﬁﬂﬂPEboa 1s
wat er - sol ubl e azo type polynerization initiator such as )
2, 2' - azobi §( 2dabixtiedopPopames, chher pddyserapaaticles| gpnebeectgRogppaed
pol yneri zation initiator using both anmoni um persul fate and sodiunlh{drogen
sul fite. TenpeiahuaemdErpbeopel gndr whehi en s}kpdin tanaddedetecthg solution
arbitrarily depending on the property of the used polynerization initiator
fromthe rangeookdfuse t66[ eHr bE. ther dispersion to 7.0, said polymer
particles are dissolved to form an aqueous solution. That
is, the dispersion of the present invention can be said as a

10 dispersion of the fine particles of water-insoluble polymer.

In the papermaking method using the dispersion of
the present invention, cationic polymer such as an agqueous
solution of cation starch or cationic polyacrylamide is added

15 to and mixed together with a pulp slurry the pH of which is
adjusted to the range of 6.5 to 10 after dispersing cellulose
pulp and filler in water, and shearing force is applied, and
thereafter the polymer dispersion diluted with water of the
present invention is added. That is, the present invention

20 is characterized in that the polymer comprising a monomer
containing (meth)acrylate is not used. The (meth)acrylic
acid (co)polymer is hard to dissolve and has a low viscosity
even though the molecular weight is high, and vigorous
agitation is not required for dispersing and mixing this

25 polymer into paper materials.

- 12 -



adj usting the nol ecul ar wei ght of the obtained polyner, a chain transfer
agent such as isopropylal cohol or nmercaptan can be added and used by
arbitrary selection as sane as ordi nary radical polynerization. At the
time of preparing (neth)acrylic acid gco)polyner di spersion, stirring with
a peripheral speed of mbitethisnting, nithena¥eups B@rFBPnEGtFBPlEHBSQN f¥ng
the deposition of f[ne pol ymer particles. Unless 5 the content overfl ows
fromthe eqU|pd§ad,lsherefegahéYquértpiﬁiWtéfP?HeP§PPFrWﬁ§e§b€éds§nd Hhen
stirring conditions can be selected. The polymer electrolyte as a
di spersi bi | i t ysiepaicaitignagenrchs gheeraitip ofr FokieniBptiRe $P&EPOAary
pol ymerization in an aqueous solution, but the polynerization 10 therefor
in the presenprefesabilen li $opi7emeldbl y performed under stirring fromthe
vi ewpoi nt of the honogeni zation of products. The polynmer concentration in
the di spersi on of the pmagemplipnwduiricgn usedhiigh the greseast iBvendsignd hias
normally 15 from5 w%to about 40 w %

pH 6.5 to 10 and thus this is for neutral paper making. In

that pH range, (meth)acrylic acid (co)polymer is dissociated

to (meth)acrylate (co)polymer, a cohesion is created by the

synergetic effect with the cationic polymer added in the

10 previous stage with increased viscosity, and retention and

freeness can be improved.

Amount of (meth)acrylic acid (co)polymer added
which is effective for improving the retention and freeness
is 0.002 to 0.05 wt% per paper material SS, and more

15 preferably 0.005 to 0.02 wt%. If the added amount is too
little, there will be no effect of improving the retention

and freeness; if too excessive, flocking texture occurs and

the quality of the paper produced is worsened.

20 When using the polymer dispersion of the present
invention as a soil improvement agent for soil containing
water, normally the polymer dispersion as a raw material is
used as it is without dilution; that is, 0.1 to 5 kg of
polymer content is mixed per 1 m’ soil containing 20 to 400%

25 of water ratio and soil with filling-in possible can be
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The di spersion of the present invention contains a high concentration of
formed pol yner but the viscosity of the dispersion is | ow because the
polymer is stably dispersed in a dispersion nmediumin a state of fine
particles and thus the 20 viscosity thereof is normally low or 10 to 3000
cp. Theref or epraparesd.chafabeeesserys, at REOPEKy ABPUBLsPEr SPBANEaANHY OF
easily and can be handl ed very easily. The polyner particles in the
di spersi on of lime peesbet addednendnméxpdhe Forodhezedmen glabeddilimeeor
state 25 and in a state diluted 10 tinmes with distilled water when it - 10
- i s enl ar gaedc40Qimenmmaybpeansept.i cdn frhdsocespe. the whighti mativhef
average particle dianeter of the polyner particles is normally 1 to 100
[err] mand i stheepelghky Z2ohtedf pdr pplymamddisperpiohetabtgm@ntoad@/pm
When the average particle 5 dianeter of the polynmer particles exceeds 100
[err]m the paiiecliesdeeidedo the bdepedi ted 1e890l.y andthbBupresehiti ng
stability is degraded and a long tine beconmes necessary for
invention, the polymer dispersion to be added can be more
easily added and mixed compared to conventional powdered one,
and contamination by o©0il or generation of odor like emulsion
is not accompanied as some of advantages of this invention.
10
In the interlayer peeling-off prevention method
according to the present invention, the polymer dispersion of
the present invention diluted with water as an interlayer
peeling-off prevention agent is stuck to the surfaces of webs
15 by spraying; a plurality of webs stuck with the interlayer
peeling-off prevention agent on the surfaces are pressed in
such a manner that said surfaces are overlapped each other
and then dried. At this time, the polymer dispersion diluted
with water should have a pH of no more than 4.0, and
20 preferably no more than pH 3.5, and thereby most of
(meth)acrylic acid group are not dissociated. The polymer
concentration in the solution diluted with water is
preferably 0.1 to 1.5 wt%, and the viscosity thereof is
preferably 1 to 50 cp. The amount of the polymer stuck is

25 preferably 0.1 to 1.5 wt% per pulp solid content. Also in
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conpl et.e di ssolving the polynmer when used. On the contrary, the dispersion
of the present invention has excellent 10 settling stability and any
troubl e such as sticking of particles each other thereby creating masses
wi |l never occur even fromstorage at the nornmal tenpperature. And_al so the

sol ubi lity th&hgofethofapdr ther PRGSERE Jowentipnyy thecEPP¥RPLIPRE Inp| ecul ar
wei ght of the polynmer in the 15 dispersion of the present invention is not
speci al |y | i niin&8TrlAYEEr §eLlitgcOfifa PTRYEGHL ONs ag8ne SpSUFEr 26 ETRREH
considering the use as chemcals to be added for flocculating and treating
sl udge, cheni peldfigdhstagdddd fFaseiingcolactOfaandrdeR&cCer MaYy, bengsad
chem cals to be used for paper nmeking 20 processes. In this case, desired
nol ecul ar wei ghgeithepmore than 1 million. If the dispersion of the present
invention is expressed by the solution viscosity when dissolved in 2 w % of
agueous sabt sol ution oflnarbpenimerbhod foft &hevipreseinty imvesgied, atthesjeerds) ©@o
by using Brookfield visconeter) in such a 25 manner that the concentration
of the pol yneposedbidd t¥. ®fwki¥cay such as conventional interlayer peeling-

off prevention agent such as starch, and also there in no

worry of the difficult spraying as a result of increased

viscosity.

10
In the flocculating method of the present

invention, the polymer dispersion of the present invention is

added and mixed as a high molecular flocculant in a state of

no dilution or a state of dilution with water to solid

15 suspension. At this time, the polymer dispersion or the

solution diluted with water is preferably no more than pH

4.0, more preferably no more than 3.5. In the method of the

present invention, addition of flocculant only by direct or

simple dilution is possible as a merit, and troublesome

20 dissolving operation can be omitted.

EXAMPLES
( PREPARATIVE EXAMPLE ~ 1)
In a reactor equipped with a stirrer, a nitrogen

25 aeration pipe and a temperature controller, 79 parts of 20
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it is normally in the range of 5 to 200 cp. Al so, the dispersion of the
present invention hardly has any change in viscosity with tinme even after
the storage for 1 nonth. Wen the dispersion of the present invention is 5
di luted 10 tineg, t he poléner_particles can_be recogni zed with a m croscope
and when an aFkdl fofdulggbdorddenaausrysi A1uG1a8] Was phaced, opnghd0 parts
di spersion to 7.0, said polynmer particles are dissolved to forman aqueous
sol uti on. ThaPfiBonpRerg bp¥ispothef compopisient ofndenmpdh ofnabrydacdaasda
10 dispersion of the fine particles of water-insoluble polyner. In the
paper maki ng mBpAolS5uBPhY checadiypemsitien ohdt heppresefit i nvention, cationic
pol ymer such as an aqueous solution of cation starch or cationic
pol yacryl am deolydiaudsbyl8ialdyanumpnien tcbierhée asth dAippépssbuliyyt he pH
of which is adjusted to the range of 6.5 to 10 after dispersing cellul ose
pul p and f5l | setahningengentd(shoafaogutedcbyi SPAPPLL pdtradd hheecahger the
pol ymer dispersion diluted with water of the present invention is added.
That is, the PiesknWTAQHU¥Nt wene28iskelobdr aheeeized TRetbattéhe asl ymer
conprising a nononmer containing (meth)acrylate is not used. The '
(neth)acryl i cpatydettoppobynenitsaberd 19 dgesobyesandtdas afl owavi scosity

-azobis(2-amidinopropane) hydrochloride was added by 500 ppm

against monomer. Under stirring, the polymerization was

10 carried out for 10 hours at 53°C, and a polymer dispersion

(pH 3) with 10 to 20 pm fine particles dispersed in the

aqueous salt solution was obtained. This dispersion was

named as "Sample-l". Viscosity of said polymer dispersion

was no more than 500 cp, fine particles were recognized with

15 a microscope after diluting 20 times with deionized water,

and the polymer was essentially recognized to be

water-insoluble. Sodium carbonate aqueous solution was mixed

in said dispersion to adjust the pH of the dispersion to 7,

then the polymer was dissolved and the molecular weight

20 thereof was determined from the intrinsic viscosity based on

said aqueous solution.

(PREPARATIVE EXAMPLE - 2)
The same operation as that of the preparative

25 example-1l was performed except using monomers of 55 mol% of
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even though the nol ecul ar weight is high, and vigorous agitation is not
required for dispersing and mxing this 25 polyner into paper materials. -
12 - At this tine, the anount of the cationic polyner added is
preferably 0.1 to 2 wt % per paper material SS. Wien using cation starch,
the ratio of %@Ith?zéF%@naPﬁe4§oW°¥§ Bf epeFRbRYLIde pand pphegeRy a

The pulp slurry used in the present invention has pH 6.5 to 10 and thus
this is for neatearipapipbhakpadymer BAHEPCHELPANYRS ?Hﬁ?hﬁ%ﬁrle51§C|d
(co)polyner is dissociated to (neth)acrylate gco)polyner a cohesion is
created by thdispessgeni wasf pamedwash"BaBPEarLoni ¢ pol ymer added in the 10
previous stage with increased viscosity, and retention and freeness can be
i mproved. Anount of (meth)acrylic acid (co)polynmer added which is effective

for inmproving the retention and freeness is 0.002 to 0.05 w % per paper
material S5, GRHERBRATIVE EXAMPLE - 3)

The same operation as that of the preparative
example-1 was performed except using monomers of 90 mol% of
acrylic acid and 10 mol% of acrylamide, and thereby a
water-insoluble polymer dispersion was obtained. This

10 dispersion was named as "sample-3".

(PREPARATIVE EXAMPLE - 4)
The same operation as that of the preparative
example-1 was performed except using a homopolymer of
15 acrylamide-2-methylpropane sulfonic acid soda (intrinsic
viscosity of 1 dl/g) as a dispersibility retaining agent, and
thereby a water-insoluble polymer dispersion was obtained.

This dispersion was named as "Sample-4".

20 (COMPARATIVE PREPARATIVE EXAMPLE-1)

The same operation as that of the preparative
example-1 was performed except not using any dispersibility
retaining agent and thereby a water-insoluble polymer
dispersion was obtained. This dispersion was named as

25 "Comparative Sample-l1". The Comparative Sample-1l began to
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15 preferably 0.005 to 0.02 wt% If the added anount is too little, there

will be no effect of inproving the retention and freeness; if too .
excessive, flocking texture occurs and the quality of the paper produced is
wor sened. 20 Wien using the pol yner dispersion of the present

invention as &°86i FUSmiloveidat addem 1f dousoaf Edatdionedy waede, normal |y
the polyner dispersion as a raw naterial is used as it is wthout dilution;
that is, 0.1 £8139iFieM 6 pesn cymdeshape i beyrpdatern| sherebyi causing
containing 20 to 400% 25 of water ratio and soil with filling-in possible
can be - 13 - curdgngpandd unusapegecomditignpr ofdergfoust &hec Sovepeararnd ver
lime can be added and m xed. For the line, slaked linme or quick line nay be
used. | n thisSgapde-ttheapmiofhoer geildedf ashe ddlspemsioont ent of pol yner
di spersion to cenent and/or 5 lime is desired to be 1:1 to 1:500. In the
present inwention, the polynmer dispersion to be added can be nore easily
added and m xed conpared to conventi onal powdered one,

(COMPARATIVE PREPARATIVE EXAMPLE-2)

The same operation as that of the preparative
example-2 was performed except not using any dispersibility
retaining agent, and thereby a water-insoluble polymer

10 dispersion was obtained. This dispersion was named as
"Comparative Sample-2". The Comparative Sample-2 began to
lose its fluidity after 1 hour of stationary state,
solidified to bean curd shape 5 hour later, thereby causing

curding and unusable condition. Therefore, the Comparative

15 Sample-2 cannot be called as a dispersion

(COMPARATIVE PREPARATIVE EXAMPLE-3)

The same operation as that of the preparative
example-3 was performed except not using any dispersibility

20 retaining agent, and thereby a water-insoluble polymer

dispersion was obtained. This dispersion was named as
"Comparative Sample-3". The Comparative Sample-3 began to
lose its fluidity after 1 hour of stationary state,
solidified to bean curd shape 5 hour later, thereby causing

25 curding and unusable condition. Therefore, the Comparative
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and contam nation by oil or generation of odor |ike emulsion is not
acconpani ed as sone of advantages of this invention. 10 In the interlayer
peel i ng-of f prevention nethod according to the present invention, the

pol ynmer dispersion of the present invention diluted with water as an

interlayer peeling-off prevention ent is styck to.the surfaces of webs 15
by sprayi ng; §35‘nge§|3| ”6’9"\/\/&’53 C?ﬁ%&% RS f PHEPPAPAPPayer peel i ng-of f
prevention agent on the surfaces are pressed in such a nmanner that said

surfaces are overl apped each other and then dried. At this tine, the

pol ymer dispersion diluted with water should have a pH of no nore than 4.0,
and 20 pref er AGOYPARATIVE PREPARATIVE EXMPLfsAdoy nost of (meth)acrylic
acid group are not dissociated. The pol yner concentration in the solution
diluted with water is pe& @agiisy o feignized,watezn@nthdOyPegdsi Of t her eof
is preferably 1 to 50 cp. The anpunt of the po;yner stuck is 25 preferably
0.1 to 1.55nu mopemens hayding thentaamposiitéen L. 3p4mol?d of sodium acrylate

and 65 mol% of acrylamide were placed in a reactor coated
with Teflon. After nitrogen aeration, 1% aqueous solution of
2,2'-azobis(2-amidinopropane) hydrochloride was added as a
polymerization initiator with 100 ppm against monomer. The
10 polymerization was performed for 10 hours in a stationary
state at 48°C and a polymer in a gel state was obtained. The
gel obtained was roughened with an extruder, dried with a
ventilating dryer and crushed into fine powder with a
crusher. These fine particles of the water-soluble polymer

15 were called as "Comparative Sample-4".

Polymer characteristics of the Sample-1 to

Comparative Sample-4 are shown in Table 1.
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the met hod of the present invention, the conventional interlayer
peeling-off prevention agents such as starch, nodified starch, casein,

gal act omannan, etc. may be used together. 5 In the nmethod of the
present invention, there is no possibility of decay such as conventi onal

i nterl ayer DEETAQQE p3f prevention agent such as starch, and also there in
no worry of the difficult spraying as a result of increased viscosity. 10

I n the fl occuFeErrg—rethee—ot=tire— Srgsent—tayeRi-anT—he—10 per si on
of the presen} No.nveampieon i SRaiddedonane M xed k@ o hi ol c iPaperfds offcul ant
in a state offf no |didmet i on pcomposifontygorey di || WidpeEbiny t et er | b &pl i §f 15
suspension. [JAt this tine, Fthe—pptyreto-sHeainR) Of hiRshsSO| tet 0N difl uted
with water id preferably npNedee| HAdn |pml, nge re preferably no nofle than
3.5. In the d of the present invgntion, additign of flpcculantfonly by
direct or si e [dy] uti on posgi bl e a LI, and froublesone Z
di ssol vi ng oﬂt&ari%ﬁmﬁﬁngpgonit gg % % |Popht 45 5
2 Sample-2 0 55 45 PDDAC 45 O
3 Sample~-3 0 90 10 PDDAC 4.5 (6]
4 Sample-4 0 35 65 PAMPS 45 0
5 Comparative | 0 35 65 - 45 X
Sample-1
6. Comparative | 0 55 45 - 45 X
Sample-2
7 Comparative | 0 90 10 - 45 X
Sample-3
8 Comparative | 35 0 65 - 45 8]
Sample-4

NaAAc: Sodium acrylate

HAAc: Acrylic acid

AAm: Acrylamide

PDDAC: Polydimethyldiallylammonium chloride

PAMPS: Polyacrylamide-2-methylpropane sulfonic acid soda

O: Good fluidity
X: Curding
O: Fine powder

(SYNTHESIS OF CATION STARCH)
The raw material starch described in Table 2 was
prepared with 3-chloro-2-hydroxypropyltrimethylammonium

5 chloride as a starch cationizing agent (manufactured by

Mollin Chemical Co., trade name: COPA-60S) under an alkali
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EXAMPLES ( PREPARATI VE EXAMPLE - 1) In a reactor equipped with a stirrer, a
nitrogen 25 aeration pipe and a tenperature controller, 79 parts of 20 - 15
- wt % sodi um chl ori de aqueous sol ution was placed, and 20 parts of
nmononer s havi ng the conposi tion of 35 mol % of acrylic acid and 65 nol % of
acrylamde, a ' |y Lum chlori as_a
dlsperS|b|I|t€7g ébn?% QBEXQF”F%§¥ g&a uréggnggtg cﬁ¥$r9g§ e%ﬁaﬁs:uﬁsg
Fl ock WI40HV) d| I th reaf 0 rizatiqn
initiator, 1@‘§ﬁé§8u§§§§ é?goneg Sgﬁa dobi ?ﬁPSﬁfafﬂﬁﬁréggﬁE?g of :he
hydrochlorlde s _added by 500_pp ai nst r. Under stirring, the
polynerizatioﬁg§é8n16%85F¥95d35§tgb8gn16nhggggeg? 53[err]C, and a pol ymer
di spersion (pH 3) with 10 to 20 pmfine particles dispersed in the agueous
salt solution was obtained. This dispersion was naned as "Sanpl e-1".
Vi scosity of %aid Bol¥ner di spersi on

5 [TABLE 2

No. | Sample Name | Percentage of Raw Material
Cationization

1 CsS-1 5 mol$% Tapioca Starch

2 Cs-2 2 mol% Tapioca Starch

3 Cs-3 S5 mol% Corn Starch

4 cs-4 2 mol$% Corn Starch

{ PAPERMAKING TEST-1)
Filler retention and total retention were measured
with a britt type dynamic jar tester and the results are
5 shown in Table 3. Paper materials used for the test were 900
ppm of calcium carbonate, 300 ppm of kaolin, 4000 ppm of
pulp, pH 8.1, and CSF of 300 ml for medium quality paper. 1In
the test procedure, 500 ml of paper materials were put in the
britt type dynamic jar tester, agitation was started at 1,500
10 rpm, an aqueous solution of 0.1 wt% of cationic starch
described in Table 2 was added. 30 seconds later, a 0.1 wt$%
aqueous solution diluted with water of the polymer dispersion
described in Table 1 was added. Further, 30 seconds later, a
cock for sampling white water was opened, and white water

15 passed 150 mesh wires was flowed out. White water in an
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was no nore than 500 cp, fine particles were recognized with 15 a

m croscope after diluting 20 tinmes with deionized water, and the pol yner
was essentially recogni zed to be water-insol uble. Sodi um carbonate aqueous
solution was mxed in said dispersion to adjust the pH of the dispersion to

7, then the paLyRer stagedisiSqbedcandst hashaliserl-abavehadt wAQtkhghtelr Wox
determned fromthe intrinsic viscosity based on said aqueous sol ution.

( PREPARATI VE §8/MBLBnac?knEiRa3308 QaS! duiidled® shidkuljebRBaPkanenal | ve 25

exanpl e-1 was perforned except uUSing MODNONErs o

acrylic acid %@%s%§eﬂﬁﬁf.Ofm%%r%B%%thgf%%QiBBEE%BVtﬂe“ﬁﬁgiggnigkéﬂkﬁon.bys

pol ynmer di spersion was obtained. This spersion was namne Sanpl e-2".

( PREPARATI VE ESHIYRRE a1 3002 RTP dARRLAINAA 25 ahfidhelf oeNEnBRILAIL! bkBed

exanpl e-1 was perfaormed except Usi ng nmononers o

5 are the amount added per SS portion of paper material.

[TABLE 3]
Cation Starch Acryiic Acid (Co)Polymer Filler Total
Retention | Retention
Sample Amount Sample Amount (%) (%)
Name Added (ppm) | Name Added (ppm}
Example 1 CS-1 10000 Sample-1 250 64.0 85.0
Example 2 CSs-2 10000 Sample-2 250 64.0 85.0
Example 3 Cs-3 10000 Sample-3 250 64.0 85.0
Example 4 CS-4 10000 Sample-4 250 63.5 83.0
Example 5 CS-1 3000 Sample-1 250 59.5 76.0
Comparative | CS-1 10000 Not added 0 455 67.5
Example 1 ‘
4
Comparative | CS-2 10000 Not added 0 425 67.2
lIBmmMez
Comparative | CS-3 10000 Not added 0 43.5 67.0
Example 3

( PAPERMAKING TEST-2)
Filler retention and total retention were measured
with a britt type dynamic jar tester, and the results are
5 shown in Table 4. Paper material subjected to the tests was
medium quality paper with 900 ppm of calcium carbonate, 300

ppm of kaolin, 4,000 ppm of pulp, pH 8.1, and CSF of 300 ml.
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acrylie acid and 10 nol % of acryl am de, and thereby a water-insoluble
pol ynmer dispersion was obtained. This 10 dispersion was naned as
"sanpl e- 3". (PREPARATI VE EXAMPLE - 4) The same operation as that of the
preparative exanple-1 was perfornmed except using a honopol ynmer of 15

arat  ve exampl form
A14) as 5 aenePE BT PRt TELM GRSy BafiiRd bty o

pol ynmer di spersign S, obtai ned, This dispersi.on was .naned as "Sanpl e-4..
50 ( COVPARKTIVEHREAF AT P CEATEL CL ) o & SR ol A G e A R T The
preparative exanple:l was perfarned except not .usi.ng any dispersibility
Pt ning. agdh DT HEbo & viatErt (SRS P T SRR s
obt ai ned. Thi s di_spersion s nanmed as 25 " rative Sanple-1". The
Corparat | ve SRR gir K ipYiopre thy L ing Y Tha Ay SAROE 9 nour of
Statlonar%:ﬁfﬁéﬁufactured by HYMO CO., trade name: HYMOLOC NR12ML) was

added. Further 30 seconds later, a cock for sampling white

water was opened, and white water passed 150 mesh wires was
flowed out. White water in an early stage of 10 seconds was
discarded, white water for 30 seconds thereafter was sampled
10 and measured. The total retention and the filler retention
by ashing at 600°C were determined. Amounts of chemicals
added were the amount added per SS portion of paper
materials, and HYMOLOC NR12ML was called as a prestage
polymer, and the polymer shown in Table 1 was called as a

15 poststage polymer.

[TABLE 4]
Fi m
Prestage Poststage Polymer Filler Total
Polymer Retention | Retention
(%) (%)
Amount Sample Name | Amount
Added (ppm) Added (ppm)
Example 6 250 Sampie-1 150 64.5 85.0
Example 7 250 Sample-2 150 64.6 85.0
Example 8 250 Sample-3 150 64.5 85.0
Example 9 250 Sample-4 150 64.0 84.5
Comparative Example 4 | 250 Not added 0 435 67.0
Comparative Example 5 | 300 Not added 0 44.5 67.7
Comparative Example 6 | 350 Not added 0 455 68.2
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solidified to bean curd shape 5 hour later, thereby causing curding and
unusabl e condition. Therefore, the Conparative Sanple-1 cannot be called
as a dispersion. 5 (COVPARATI VE PREPARATI VE EXAVPLE-2) The sane operation
as that of the preparative exanple-2 was perfornmed except not using any
g::pers!blIithggpahg&gg]agent,_and thereby a mater-infoluble pol ymer 10
persi on was obtal ned. "Thi s di spersi on was naned as "Conparative

Sanpl e-2". The Co | le- ' idi 3 .
T oo o ST, b o Pt ey

g;u:?ﬁ;igﬂ?&?nStgag’un%sable con%itigﬁ? Eher fo?pe 5. ate;z ;hi%eby

R R N sl
T T e e
was named &s SEEHPACaRCHE SSPPPelymerTRE 8,RIGPAIP 805396|¥?é9§§g§§ g%ihgge

its fluidity %fter 1 hour of stationary stati

or flocculation under good working condition with low

viscosity, and this creates a high economic effect.

(TEST FOR SOIL CONTAINING WATER)

10 Clayey soil having a water content of 156% was put
from one end of a mixer equipped with a biaxial puddle, each
sample and quick lime were successively added from a pump or
a feeder and mixed and discharged from other end for
improving the soil. Amounts of chemicals added are shown in

15 Table 5 in Kg number per 1 m’ of soil containing water. As a
test sample, part of improved soil was sampled, the shape of
the improved soil was confirmed by visual observation and the
soil was tightly sealed for preventing the scattering of
moisture and then cured for 6 days. Said improved soil was

20 subjected to tamping test in accordance with JIS A 1210
(Tamping test method by tamping) by placing the improved soil
in three layers in a mold having an inner diameter of 15 cm
and by tamping each layer respectively 92 times with a 4.5 Kg
rammer. Next, preparation for water immersion and expansion

25 test was made in accordance with JIS A 1211 (CBR test
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solidified to bean curd shape 5 hour later, thereby causing 25 curding and
unusabl e condition. Therefore, the Conparative - 18 - Sanpl e- 3 cannot be
call ed as a dispersion. (COVMPARATI VE PREPARATI VE EXAMPLE-4) 80 parts of

dei oni zed water and 20 parts of 5 npnoners having the conposition of 35
acr |n a_reactor

% 00 | d |
gg;(égfmf?ﬂl$g%?ﬂéa at ngngo??oggé/éergff% %gba:ﬁ%ﬁégsgggge PHntofays and

- ygdrgchl ori d dded tion
hitiator w th0 8%%25%?%% e S5 i 18501 yako 357 B YAE=Rer f or med

in a gel state

§r§%$ﬁo§?§ %%§5§%§°32h§ﬁ ﬁéééawgﬂe%nogx?%%d%Fef%¥¥%ﬁ with a

for 10 hours
was obt ai ned.

ventilating dr and ush into fine,powder with a crusher. These fine

particles of ?% oﬁb?%? 8? gﬁ% BEESRRF 1BVGRFLOR 4ve%ER akl v mera: Fhan 1%.
" f the Sanple-1 to

Sanpl e- 4 5P0Iyner CharﬁcégébgglCaagerttgkegnght from the water tank was

removed, predetermined measurements were made 15 minutes
later, a load-penetration curves were determined by a CBR
tester, and a load at the penetration of 2.5 mm, that is,
penetration strength was measured. The results of the test

10 are shown in Table 5.

[TABLE 5]
Polymer Amount of Penetration State of
Quick Lime intensity (Kg) Improved Soil
Sample Name | Amount Added Added (Kg/m?)
(Kg/m®)
Example 10 Sample-~1 1.4 0 273 o
Example 11 Sample-2 0.7 50 57.2 0
Example 12 Sample-3 0.7 50 55.4 0
Example 13 Sample-4 0.7 50 56.7 o
Comparative Comparative 0.7 50 - X
Example 7 Sample-4
- Comparative Comparative 1.4 50 - X
Example 8 Sample-4

O: Granular with rustling sound
X: Soft and impossible for mixing

[EVALUATION]

By the method of the present invention for
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Conparative

Rati o of Mn
(mol %9 Disp
HAAC AAmM

2 Sampl e- 2
90 10

4.5

6 Oorrpar at
Conmparative

Conparative

10

15

20

25

Sanpl e-4 are shown in Table 1. - 19 - [ TABLE 1] No. Sanple
oner Ki nd of Mol ecul ar Properties Nanme Conposi tion
ersibility Wight one day Retaining (mllions) | at er NaAAc
Agent 1 Sanple 1 0 35 65 PDDAC 4.5 O
Dbﬁerov1ng Eogl contegﬂlngsgﬁﬁpewgter,Othe 1§grovegp501gAnE§ a
arative 1

l.e
I&gw scoggty aE§ excellen% kneaglgg PrOPR?Eananzb? eaggly
0 90 10 X Sangl
‘mixedgwith a6gach1ne is gra&u ar and[gpﬁ] rustllng sound,
can be reused for filling-in, prevents environmental

destruction, thereby greatly contributing to the communities.

(INTERLAYER PEELING-~OFF PREVENTION TEST)

0l1d corrugated cardboard was beaten in a Niagara
type beater and adjusted to the freeness of 400 ml of the
Canadian Standards, and pulp was prepared. A liquid bond of
2% was added to said pulp, an anionic paper strengthening
agent available on the market was added by 0.9% to the pulp
and agitated and mixed uniformly. Pulp slurry obtained was
diluted up to 0.5%; a wet paper A having a moisture content
of 86% and a wet paper B having a moisture content of 96% per
dry weighed amount of 100 g/m2 were prepared by a hand-made
paper tester. A diluted solution of an interlayer peeling-
off prevention agent with a polymer concentration of 0.5%
with the polymer amount shown in Table 6 (polymer content per
solid content of the pulp) was sprayed from a nozzle under 2
atmospheric pressure to the one surface of the wet paper A.
Thereafter, the coated surface of the wet paper A was
overlaid with the surface of wet paper B; they were placed
between blankets and pressed through a test calendar and

dried, and a dried combination board was obtained. Moisture
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Sanpl e-4 NaAAc: Sodium acrylate HAAc: Acrylic acid AAm Acryl am de PDDAC
Pol ydi net hyl di al | yl ammoni um chl ori de PAMPS: Pol yacryl am de- 2- net hyl pr opane
sulfonic acid soda O Good fluidity x: Curding [err]: Fine powder

(SYNTHESI S OF CATI ON STARCH) The raw material starch described in Table 2

d with. 3-chl - 2-.hyd | £ 4% I [ [
2’?2;2 ESE)Z[ ?03.““ i %&lfiéﬁ?{b?%tuﬁyogfﬁﬁ%f s T e, e e
- un e . - _ ) d- . b . .
cal i on St ar cheSTERSRE RIS (R Behp e SRR R BeEsRe S,

each of the cation starches are shown in TadeN% %.9_77

J-TAPP1 paper pulp test metho The results are

shown in Table 6.

(COMPARATIVE EXAMPLES OF INTERLAYER PEELING-OFF PREVENTION
TEST)
A solution diluted with water of the interlayer
peeling-off prevention agent with 0.5% polymer concentration
10 wused in the application example was adjusted to pH 7.0 with
sodium hydroxide and used as an aqueous polymer solution and,
otherwise, operation as same as the above was carried out.

The results are shown in Table 6.

[TABLE 6]
Polymer pH of Solution T-peel Shape of
Diluted With Strength Spray
Sample Name | Amount Added Water (g/inch)
(%)
Example 14 Sample-1 0.3 2.7 : 402 Mist
|
Example 15 Sample-2 0.3 2.7 400 Mist
Example 16 Sample-3 0.3 27 398 Mist
Example 17 Sample-4 03 27 400 Mist
Comparative | Sample~1 03 7.0 125 Large
I Example 9 Drops
Comparative | Sample-2 0.3 7.0 136 Large
Example 10 Drops
Comparative | Sample-3 0.3 7.0 126 Large
Example 11 Drops
Comparative | Sample-4 03 7.0 134 Large
Example 12 Drops
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5 [TABLE 2] No. Sanple Nane Percentage of Raw Mat eri al

Cationization 1 Cs-1 5 nol Tapi oca Starch 2
Cs-2 2 mol % Tapi oca Starch 3 Cs-3 5 nmol %
Corn Starch 4 Cs-4 2 nmol % Corn Starch (PAPERVAKI NG

TEST-1) Filler retenti?)n and total retention were neasured with a britt

type dynam c ﬂgyAPyéF& N

And the results are 5 shown in Table 3. Paper
materials used for the test re 900 ppm,of cal cium carhona 300 .of
kaol i n, 4000 ppm of pul fCHRLEPE %ﬁh&ges&“5Fr ¥ M PF&ﬁlﬁganﬁmﬁrsﬂgﬁ ron
paper. In the test procedure, 500 m, of paper materials were p i.n.the
britt type dyRghed &f (e eresgqt dOVER 'sts%*%e&%f‘ti,"é‘oéil% Pﬁ&]ur%gﬁl
aqueous solution of 0.1 wt% of cationic starch described i.n Table 2 was
added. 30 sec¥@den &P@PPgaaoﬁfﬂmﬂﬁﬁﬁﬁﬁﬂﬁﬁéa§9|@FpgnwﬁFﬁﬁpéglﬁVtﬁaﬁbff? of
the pol ynmer dispersion described in Table 1 was added. Further, 30 seconds
later, a céckeRedlyampnayedwiithandt &1ogedng&fe FPTINI PREZLE Rt er 15

passed 150 nesh wires was flowed out. Wite water in an
non-uniform sticking due to difficulty in spraying, thereby

providing combination board having a high interlayer peeling-

off prevention effect.

10 (FLOCCULATION TEST 1)

In a flocculation and agitation tank, water 10
times the volume of the raw solution of the dispersion was
supplied under pressure to the deliver side of an accurate
volume pump to muddy water as waste water from washing

15 aggregates of concrete work while supplying the raw solution
as sample-l with the accurate volume pump to perform dilution
with water within 1 second of residence time in the piping.
Flocculation treatment was performed by mixing and agitation.
Settling and separation were performed with a thickener and

20 good settlement was achieved.

In the same manner, flocculation treatment was
performed by a solution diluted 10 times using the raw
material of the Sample-4 and the settlement was very good.
Compared to this, the Comparative Sample-1l had no fluidity,

25 and the supplying of raw solution by the accurate volume pump

- 28 -



- 21  early stage of 10 seconds was discarded, and white water for 30

seconds thereafter was sanpled and subjected to the neasurenent. The total
retention and the filler retention by ashing at 600[err] C were determ ned.
Anmounts of chemi cals added 5 are the anmount added per SS portion of paper

material. [TABLE 3] Cati, Starch Acrylic Acid (Co)Pol ymer Filler
Total Retenti 8fS 8ﬁ??§2e8anple Anpunt Sanpl e Anpunt

(% Nane Added (ppm Nane Added (ppm Exanple 1 Cs-1 10000
Sampl e- 1 250 64.0 85.0 Exanple 2 Cs-2 . 10000 Sanpl e- 2
250 64.0 85. 0 Exanpl e % Cs-3 10000 Sanpl e- 3 250

64.0 85.0 Ef&REFHL&TIOéSg%ST )10000 Sanpl e-4 250 63.5

83.0 Exanple 5 Cs-1 3000 Sanpl e- 1 250 59.5 76. 0

Conparative CS-1 108802 flocRytazdgegtregtment whegg Bauxige wWagyanp| e
1

5 treated by caustic soda and impurities (normally called red
mud) in a solution where sodium aluminate was dissolved were
flocculated and settled, the Sample-~3 as a raw material was
added and supplied with an accurate volume pump to a
flocculation and agitation tank and treatment was carried

10 out. Thereafter, solid-liquid separation was performed in a
clarifier and good separation performance was recognized.
Compared to this, the Comparative Sample~3 had no fluidity,
and the supplying of raw solution by an accurate volume pump
was not possible.

15
[EVALUATION]

In the flocculation method for the solid by the
present invention, large-scale dissolving facilities required
for ordinary powdered high polymer flocculant are

20 unnecessary. Also, there is no possibility to bring an oil,
which is a water pollutant, to the system when using
water-in-oil type high polymer flocculant. A polymer
flocculant dispersion manufactured by jointly using a
dispersibility retaining agent together according to the

25 present invention is stable for a long period of time and
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Conparative CS-2 10000 Not added 0 42.5 67.2 Exanple
2 Conparative CS-3 10000 Not added 0 43.5 67.0
Exanpl e 3 (PAPERVMAKI NG TEST-2) Filler retention and total retention were
nmeasured with a britt type dynamc jar tester, and the results are 5 shown

in Tabl e 4. Rapey (R efddl matdd £61 8drd o dbisng BS] %%%Mb%ﬁﬂf&@'éé YiPaper
with 900 ppm of cal ci um carbonate, 300 ppm of kaolin, 4,0 ppm of pul p, pH

8.1, and CSFiaf A00dluratdZolune |Pudde MRSndHQCalIR SO0HE oddier

paper material’s were put I1n the britt type dynamc jar tester, agitation
was started 5?& r 9 QM td LanQl £ .
acryl am de- agérlg/hjy oxyet @ﬁr%' Eﬁﬁsﬁrggm%m un?lﬁ]ljfjoﬁs?g:ergg (manu ljElcj)lrrzad‘”beyw
FVD G0, adle (Al Rk MR Mo VRS- ANARA piddd Nl R0 Peronds, Later

a cock for sanpling e watef was opened, e Wat er ‘passe <50 nesh

WTEeS Was 5 yorkability.

While the presently preferred embodiments of the
present invention have been shown and described, it will be
understood that the present invention is not limited thereto,

10 and that various changes and modifications may be made by
those skilled in the art without departing from the scope of

the invention as set forth in the appended claims.
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f1 owed out. VﬂJ ﬂ arly stage of 10 seconds was di scarded,
white water f "lmjmlcmllmureafter was sanpled 10 and neasured. The
total retention and the"fifler retention by ashing at 600[err]C were

determ ned. Anmounts of chem cals added were the anobunt added per SS portion

of paper mate Sygd NR12M. was called as a prestage pol yner,
and the polyng?gghownegﬁ§¥¥§LgE& was called as a 15 poststage pol yner.

[ TABLE 4] Prestage Pos stag PoI B lLe ot.a %b
Ret enti on 2t enti on krmun oénﬁap‘elfﬁglt EAr%u%l’t L’OEX %8%8"?58%?“ Of

Added 6 . , 64.5 85. 0 Exanmpl e
paded (9D HalRhgadryisc 8349 (co)gpighet; éYopaigwsréZéng a3 Hop AT
S | e-3 150 64.5 85. 0 Ex | 9 le-4 50

540 84,5 wﬁﬁsraﬁPéabéfaWﬁPem&%decraalpréaaga (megh)ageyBie goig in an

gbgggrakég adagngggsgs% %5 Nghtggnzln fge prggegce g% ! SDQBQE%ELX Exanple
retaining agent comprising a polymer electrolyte soluble in
said aqueous salt solution, wherein
(1) the concentration of the (meth)acrylic acid
(co)polymer in said polymer dispersion is at least 5 wt%,

10 (2) the average particle diameter of (meth)acrylic acid
(co)polymer particles in said polymer dispersion is 1 to 100
pm,

(3) the viscosity of said polymer dispersion is 10 to
3000 cp immediately after and one month after the production,

15 (4) the polymer particles can be recognized when said
polymer dispersion is diluted 10 times with distilled water
and the diluted solution is enlarged and observed 400 times
with a microscope, and

(5) when the pH of said diluted solution of said
20 dispersion is adjusted to 7.0 by adding alkali, said polymer

particles are dissolved to form an agueous solution.

2, The method of manufacturing a polymer dispersion
according to claim 1, wherein the composition of the

25 water-soluble monomer(s) which is(are) to be polymerized and

This Sheet Has Been Repla - 31 - THIS SHEET HAS BEEN
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[ EVALUATI ON] By th hod of the present invention, the
retention of cell uﬁwmmllmmﬂmmﬂl |l ers can be inproved in papermaking
process. Sai d object chn 'be "acHieVed by using 5 acrylic acid (co)pol ymer of
a high nol ecul ar wei ght effective for floccul ati on under good worki ng

(TEST For S0 TRRRAT AT R iiGRifenptie sbea e8cgra) s 2%‘?”9‘2%&.‘“%“ Otater
content of 158%-yas. Py, lér HﬁOPet8n§5oﬁof%”&%eécﬁg#é wi th a biaxi al

puddl e, each sanple an I Me were successl ded froma punp or a
feeder and m xed and di scharged fromother end for inproving the soil.
Amounts of chemicals added are shown in 15 Table 5 in Kg number per 1

e oot o3 o020 R, B BebFhRHEEAE Ll aPEpepiian
observall 0B GbhGI 38! borSRelh 0Tty ARG Lo PLEEILLESG her 263t L or 1O
retaining agent is selected from the group consisting of
dimethyldiallylammonium chloride (co)polymer,
acrylamide-2-methylpropane sulfonic acid (co)polymer, and a
mixture thereof.
10
4. The method for manufacturing a polymer dispersion
according to claim 1 or 2, wherein the weight ratio of the
water-soluble monomer{(s) which is(are) to be polymerized and
comprise(s) (meth)acrylic acid to the dispersibility

15 retaining agent is 100:1 to 10:1.

5. The method of manufacturing a polymer dispersion

according to claim 3, wherein the weight ratio of the

water-soluble monomer(s) which is(are) to be polymerized and
20 comprise(s) (meth)acrylic acid to the dispersibility

retaining agent is 100:1 to 10:1.

6. A (meth)acrylic acid (co)polymer dispersion in an
aqueous salt solution, wherein

25 {1) the concentration of the (meth)acrylic acid
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20 subjected to tanping test in accan 1210 (Tanpi ng test
met hod by tanping) by placing the Iwgmﬁ“" llfirHT"Er ee layers in a nold
having an i nner diameter of 15 cm and+ anpmngseach | ayer respectively 92
times with a 4.5 Kg ramrer. Next, preparation for water imrersion and

25 ' 24 -
%Fﬁgzl) Cmand (tscc;%ls) %élpn’grg} Isedleasri%l t erd,Mtsgid%lfzjJ or rﬁi%z]aai/ts(lz%%%% g’é zfr?bunt of
d. JMR
expansi on was pur § tk@r%nbo%%rﬁgtﬁrt rSle¥d 210G %aqﬁe% )IAE c

sanpl es of the pr erre e present invention were all

nore than 1% vie er_t. t fr ter ta
was renoved, %"edde(ter)rﬁolé’dn apsu%errcureln £ Saladkg)%l%@er d‘}"s"gef}% % s 1 %
| oad- penetraéfoqg curves were determ ned by a CBR tester, and a Ioad at t he
penetration Wlhm that is, penetration strength was neasured. The

results of t he tes(t3 )1Othea velsscr})owrlq} ré)fTaSl:)all(%i pol[yTAB %1Jpers1on is 10 to

3000 cp immediately after and one month after the production,
(4) the polymer particles can be recognized when said
polymer dispersion is diluted 10 times with distilled water
and the diluted solution is enlarged and observed 400 times
10 with a microscope, and
{5) when the pH of said diluted solution of said
dispersion is adjusted to 7.0 by adding alkali, said polymer

particles are dissolved to form an agqueous solution.

15 7. A method of papermaking, comprising dispersing
cellulose pulp and fillers in water to prepare a pulp slurry
while maintaining the pH of the slurry in the range of 6.5 to
10, forming a sheet from the pulp slurry and drying it to
make a paper, said method further comprising adding a

20 cationic polymer to said pulp slurry, shearing said pulp
slurry and thereafter adding the polymer dispersion according

to claim 6 diluted with water before forming the sheet.

8. The method of papermaking according to claim 7,

25 wherein the cationic polymer is selected from the group
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Pol yner Armount of Penetration State ﬂ"ﬁ‘ﬂﬁmlﬁ
Intensity (Kg) Inproved Soil Sanple Name Anount Addé , "r])
1.4

(Kg/nmerr]) Exanple 10 Sanple-1

Exanple 11 Sanpl e- 2 0.7 50 57 2 3O gxarrlpl e412 g ,
Sanpl e- 3 0 A 5 anpl e- :
50”p 569§n51st1§% 8gnSgFéPg S%a ﬁpagg%lV§g80p9}yacggggmlde, and a

X Exanple 7 mié@ﬂ? efcﬁeggo arative Conparative 1.4 50

X Exampl e 8 "anular with rustling sound X: Soft and _

i npossi bl e for mxing [EVALUATION] By the nmethod of the present invention

for - 25 - | nprovi ng soil containing much water, the inproved soil has a
g. A method for improving soil containing moisture,

5 comprising mixing the polymer dispersion according to claim 6
of 0.1 to 5 kg as polymer content per 1 m’ of said soil
having a water content of 20 to 400% to prepare soils with

°

filling-in possible.

10 10. A method of preventing interlayer peeling-off,
comprising spraying the polymer-dispersion according to claim
6 diluted with water as an interlayer peeling-off prevention
agent to the surfaces of web, overlaying the surfaces of a
plurality of webs with the interlayer peeling-off prevention

15 agent stuck on the surfaces, and then pressing and drying the

layers.

11. A method of flocculating a solid suspension,
comprising adding and mixing the polymer dispersion according
20 to claim 6 to a solid suspension in a state of no dilution or

in a state of dispersion diluted with water.
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| ow viscosity and excel |l ent kneadi ng property, can be easily mxed with a
machi ne, is granular and has a rustling sound, can be reused for
filling-in, prevents environnental 5 destruction, thereby greatly
contributing to the communities. (INTERLAYER PEELI NG OFF PREVENTI ON TEST)

A d corrugated cardboard was bﬁg%?gﬁbgnggygﬁggbgﬁgépggggater and adj usted

to the freeness of 400 m of t and pul p was
prepared. A liquid bond_of 2% was added.to said pul ani oni,c. paper .

st r engt heni ng agent anglF%Ffﬁ el%rpfcﬁ‘é"i%‘? i@&tY ?ﬁﬁ%‘%@%@%‘f’&?‘?@%ﬁ%
and agitated and m xed | for . Pulp slurry obtai ned was di| uted 0
0.5% a wet CRRATRPSE i snerelen me ot B tha st ekisphiRtc B
having a noisture content of 96% per dry. wei ghed anmpunt of 100 g/njerr

here o opar e YIS TG R TS (RS SCITIG A SOt 7 RO Salt
interlayer_peeling- off prevention agent wth a polyner concentration of
0.5% wi t h ® heSPPHARR IhothR RIRIEPNES iR SEHERYGF iYL BbmietRinpng oeRti d
content of the pul p) was sprayed froma nozzle under 2 atnospheric pressure

to the one sWPIBRELSHING e BRIYIRDHHLLIFCTOREY BAf$RIUDIG el Ce PIURPET ST

the wet paper A was overlaid with the surface of wet paper B; they were
pl aced solution, wherein the polymer concentration is at least 5

wt%, the average polymer particle diameter is 1 to 100 pm,
the dispersion viscosity with time is 10 to 3000 c¢p, the

10 polymer particles can be recognized by the observation of a
solution diluted 10 times with water with enlargement of 400
times;:; and the polymer particles are dissolved and turned
into an agqueous solution when the pH is kept to 7.0 and also
provided the manufacturing method. In addition, a

15 papermaking method, an improving method for soil containing
water, an interlayer peeling-off prevention method and an
flocculating method for solids by using the dispersion of the
present invention are presented. The dispersion of the
present invention has a low viscosity and can be handled

20 easily, has excellent stability for preservation and is able

to solve the conventional problems.

) BEEN
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Vrhjiﬂaﬂ_/
bet ween bl ankets and pressed through a test cal endar and 25 dri ed, ancd
dri ed Conbination board was obtained. Misture - 26 - of thisppy
conbi nati on board was adjusted and the T-peel strength thereof (g/ifich)
were nmeasured in accordance with J- TAPPlI paper pulp test nethod No.19-77.
The results are shown in Table 6. 5 (COVPARATI VE EXAMPLES OF | NTERLAYER
PEELI NG OFF PREVENTI ON TEST) A sol ut?FFHRIGEE™i th water of the

interlayer p pTopye ooty ' agent with 0.5% pol ymer concentration 10
used in the ggp IT%gadth oﬁﬁe§§6n%{q%9%s adjusted to pH 7.0 with sodium

o T shove SR RO BT, il 88 brRilteS, 0o
[ TABLE 6] Pol yner tHe samPH Alp W bFORuE TsRgE!  Shape of
5
BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a method of
manufacturing an anionic polymer dispersion and its use, and
10 more particularly to a method of manufacturing a dispersion
of fine particles of (meth)acrylic acid (co)polymer for which
curding can be prevented, and also to the use for a
low-viscosity dispersion obtained, which can be used with or
without diluting with water while omitting a troublesome

15 operation such as neutralization.

2. Background Art

The Laid-Open Japanese Patent Application No. Sho
62-20511 discloses a method of obtaining a water-soluble
20 polymer dispersion by polymerizing monomer in an aquecus salt
solution which dissolves the monomer and does not dissolve a
formed polymer in the presence of a polymer electrolyte as a
dispersant. In this method, the ionic charges of the polymer
electrolyte and the used monomers are required to be the same

25 type.




Diluted Wth Strength Spray Sanple Nanme Anpunt Added Wat er

(g/inch) (% Exanple 14 Sanpl e- 1 0.3 2.7 402

M st Exanple 15 Sanple-2 0.9¥- 2.7 400 M st

Exanpl e 16 Sanple-3 0.3 2.7 398 M st Exanple 17
Sanpl e- 4 0.3 2.7 400 M st Conparative Sanple-1
0.3 7.0 FHOPPOR MBNUFACTURING

Drops Conparati ve Sanple 2 THE) S3ME, AND USE OF THE same . 136 Lar ge
Exanpl e 10 ABSTRACT OF THE DISCLOSURE Dr ops

Conpar ative Sanple-3 0.3 7.0 126 Large Exanpl e
11 There is provided a water-insol{bDPS( RDEHpdddy Vi

Sanpl e- 4 0.3 7.0 134 Large Exanple 12

Drops - 27 -acid] Bv@lATYeN dcpemdiing by tHeaymereciayes peedtngpnifle
prevention
monomer(s) comprising (meth)acrylic acid in an aqueous salt
5 solution in the presence of a dispersibility retaining agent
comprising a polymer electrolyte soluble in the agqueous salt
solution, wherein the polymer concentration is at least 5
wt%, the average polymer particle diameter is 1 to 100 um,
the dispersion viscosity with time is 10 to 3000 cp, the
10 polymer particles can be recognized by the observation of a
solution diluted 10 times with water with enlargement of 400
times; and the polymer particles are dissolved and turned
into an aqueous solution when the pH is kept to 7.0 and also
provided the manufacturing method. In addition, a
15 papermaking method, an improving method for soil containing
water, an interlayer peeling-off prevention method and an
flocculating method for solids by using the dispersion of the
present invention are presented. The dispersion of the
present invention has a low viscosity and can be handled
20 easily, has excellent stability for preservation and is able

to solve the conventional problems.
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met hod of the present invention, said solution_w | 18 U%pkng a
| ow viscosity and good workability can be 5 easifepLACEMPNTASMERThQUL 690i ng
of spray nozzle or non-uniformsticking due t ottt ' pfayi ng,

t her eby providing conbi nati on board havidg a h interl egling- off
prevention effect. 10 (FLOCCULATI ON TEST 1) | f@gcﬁﬁi?%n and agitation
tank, water 10 tines the volune of the raw soljutlion of the digd

suppl i ed under pressure to the deliver side off an accurate vol uy

par si on was
e punp to
nmuddy wat er agdsn¥@e+£1 Wed€ioh & ¥RShiNge 15 ag e wor k
while supplying the raw solution as sanple-1 with the accurate volune punp
to performdilution whhl Wb&Rtds hbR dheesrasf 10960ENGR &iS8va-Lhe
pi ping. Flocculation treatnment was perfornmed by mxing and agitation.
Settling anghseparaltporsess PLrEohaeio Nrbdle Spd Pt LLRRE 206 DY
settlement was achieved. In the same manner, Tlocculation treatment was
per f or Med by 8050k bh! 0Godl | b £Kadf1 LEyTPendiSifled 1nt WLLBI L1l 10F the
the settl s, the

Sanpl e-4 and nment was very ‘good. Conpared to t
Cbnparatlvep§@g2£§égiggdcgg ﬂéL%gkﬁféctured by polymerizing

water-soluble monomer(s) comprising (meth)acrylic acid in an

aqueous solution, which dissolves said monomer(s) and

does not dissolve formed polymer in the presence of polyvalent

electrolyte as a dispersibility retaining agent, and then the
inventors contrived the present invention.

An object of the present invention is to provide a
method of manufacturing a polymer dispersion of a
(meth)acrylic acid (co)polymer by polymerizing a
water-soluble monomer(s) comprising (meth)acrylic acid in an

aqueous scolution in the presence of a dispersibility

retaining agent comprising a polyvalent electrolyte soluble in

said aqueous solution, wherein

(1) the concentration of the (meth)acrylic acid
(co)polymer in said polymer dispersion is at least 5 wt%,

(2) the average particle diameter of the (meth)acrylic
acid (co)polymer particles in said polymer dispersion is 1 to
100 um,

(3) the viscosity of said polymer dispersion is 10 to
3000 cp immediately after and one month after the production,

(4) the polymer particles can be recognized when said



—M.__‘

25 and the supplying of raw solution by the chhPaA@mmmhugag Wifp - 28 -
was i npossi ble. (FLOCCULATION TEST 2) In a floqtufa%reﬂ nt where
bauxite was 5 treated by caustic soda and |npu£|;z £s. (nornalﬂy called red
mud) in a solution where sodi um al um natge wad B W% e f [ occul at ed
and settled, the Sanple-3 as a raw materi al ¢as~addeduggg suppfied with an
accurate volune punp to a floccul ati on and agltatlon tank and freatnent was
carried 10 out. Thereafter, solid-liquid separation—was—perforned in a
clarifier pmﬂygenddssperaiémnigedibmne@cbomﬁSmesaﬂqﬁLMﬁStilﬁgﬁnwnken this,
t he Conparative Sanple-3 had no fluidity, and the supplying of raw sol ution
by an accuaadethel @fftupeidpsabstioh pssenbirged SapdEFLESTIEN 400 tines
floccul ation method for the solid by the

with a microscope, and

(5) when the pH of said diluted solution of the
dispersion is adjusted to 7.0 by adding alkali, said polymer
particles are dissolved to form an agqueous solution.

Another object of the present invention is to
provide a method of manufacturing a polymer dispersion having
the composition of a water—soluble monomer(s) which is(are)
to be polymerized and comprise(s) (meth)acrylic acid, which
is 15 to 100 mol% of (meth)acrylic acid and O:to 85 mol% of

acrylamide_ and 0 to 50 mol% of acrylonitrile in said
manufacturing method. I

A further object of present invention is to provide
a method of manufacturing a polymer dispersion, wherein the
dispersibility retaining agent is selected from the group
consisting of dimethyldiallylammonium chloride (cé)polymer,
acrylamide-2-methylpropane sulfonic acid (co)polymer, and a
mixture thereof in said manufacturing method. |

Also another object is to provide a method for
manufacturing a polymer dispersion wherein a weight ratio of
the water-soluble monomer(s) which is{(are) to be polymerized
and comprise(s) (meth)acrylic acid to the dispersibility
retaining agent is 100:1 to 10: 1 in said manufacturing
method.

A further object of the present invention is to



present invention, |arge-scale dissolving faC|IltngegAGEMENTrSHEERN

powder ed hi gh polyner fl occul ant are 20 unnecegs
possibility to bring an oil, which is a water

Iluégﬁ

t he 9

ordi nary
is no
yst em when

using water-in-oil type high pol ymer flogcul ant odcyl ant
di spersion manufactured by jointly using a dispgert |b|||tv r et 'ning agent
toget her according to the 25 present invention |s stable for a | gng period

of time and - 29 - thus the raw material, fo

suppl i ed

as it is by, an, Ageul égg¥ LEH% prelgy ye Af ﬁéy% RyPdyet obtai ned
fromthe present |nve t|on 'S :EEre oquhlg *ﬁkﬁeﬁﬁb he cost merit of

the facilit hase a |1 as the 5 mnrkablllty VWi | e the presently
preferred ea?‘/ﬂi'geu‘? @%E <?rh'e i nventi on have been shown and
described, it w dinder s f AL not limted
thereto, 10 and (ltih)at)ﬁ}/arl ouséc an%ljebg{ a&rtdecrrﬂtc)égllet |c§1t)| on Corglgié%rrade by

(co)polymer in said polymer dispersion is at least 5 wt¥%,

(2) the average particle diameter of (meth)acrylic acid
(co)polymer particles in said polymer dispersion is 1 to 100
pm,

(3) the viscosity of said polymer dispersion is 10 to
3000 cp immediately after and one month after the production,

(4) the polymer particles can be recognized when said
polymer dispersion is diluted 10 times with distilled water
and the diluted solution is enlarged and observed 400 times
with a microscope, and

(5) when_the pH of said diluted solution of said
dispersion is adjusted to 7.0 by adding alkali; said polymer
particles are dissolved to form an aqueous solution.

A further object of the present invention is to
provide a papermaking method comprising dispersing cellulose
pulp and fillers in water to prepare a pulp slurry while
maintaining the pH of the siurry in the range of 6.5 to 10,
forming a sheet, and drying it to make a paper, said method
further comprising adding a cationic polymer into said pulp
slurry, shearing said pulp slurry, and adding said polymer
dispersion diluted with water before forming said sheet.

Alsc another object of the present invention is to .



those skilled in the art wthout departing from g nvention
as set forth in the appended claims. - 30 - - : AFMVED | S:
1. A nmet hod of manufacturing a pol yner dlsper5|on of (methjacrylic
acid (co)pol ymer by polynerizing a watetgsol ubl § rfor@®BeMAR)I9¥bmpr it si ng
(meth)acrylic acid in an aqueous solution in thg gresence of a
dispersibility retaining agent conprising a polyvarent electrolyte¢ soluble

i n said aqueous sol ution, wherein (1) the concerttration of the ___

(et h) acr y mechgdi( detb ppaliate, i hysabdypthyitmeth3perglane,s at | east 5
w% (2) the average particle dianeter of (meth)acrylic acid (co)polyner
particl es kWinyamethelgherdi speyieeetaselahd a0fikenrgnthésdpokhe viscosity
of said polyner dispersionis 10 to 3000 cp inmediately after and one nonth
after the producti onAmong them, a copolymer of (meth)acrylic acid and

acrylamide is most preferable. Further, a ternary copolymer
further containing acrylonitrile can be used desirably.

The dispersibility retaining agent used in the

present invention is a polyvalent polymer electrolyte having
the role of

retaining the dispersibility after the formation of a
dispersion. The polymer electrolyte may be a cationic one or
an anionic one.

Examples of the cationic polymer eleetrolyte as the
dispersibility retaining agent used in the present invention
are {co)polymers of salts or quaternary products of
dialkylaminoalkyl(meth)acrylate, (co)polymers of salts or
quaternary products of dialkylaminoalkyl(meth)acrylamide, and
(co)polymers of dialkyldiallylammonium salt.

| Examples of the salts or quaternary products of
dialkylaminoalkyl(meth)acrylate are
dimethylaminoethyl(meth)acrylate hydrochloride,
acryloyloxyethyltrimethylammonium chloride and the 1like.
Also, examples of the salts or quaternary products of the
dialkylaminoalkyl(meth)acrylamide are hydrochlorides or
methylated products of dimethylaminopropyl(meth)acrylamide.
An example of dialkyldiallylammonium salt is

dimethyldiallylammonium chloride.



(4) the polymer particles can be recogni zed when sa}d%W@h&ﬂ@ﬁMp ion is
diluted 10 tinmes with distilled water and the dil utjed-setut nlfar ged
and observed 400 tines with a m croscope, and (5) n the pH of sai
di luted solution of said dispersion is ﬁ§1usted to [7./10 B Maisep aljkal i,
said polynmer particles are dissolved to forman aqyedus_sol uti on.

The met hod of manufacturing a pol yner dispersion a¢cording {0 crai ,
wherein the conposition of the water-sol uble nononer{s)-whi.ch_is(are) to be
pol ymerized and - 32 s0, CeRBmpse6S bf( KREhhALHKE ECwatkd-E6(abee pO1Emei00
nmol % of acrylic acid and 0 to 85 nol % of acrylam de and O to 50 nol % of

acrylonitriphgctdolyte arelheopbhofieet BBRUEABEUBYNBoAyREKYBRAgI Spersion
according to claiml or 2, wherein the dispersibility retaining agent is

?elfctfd f heRbhBe sUkauRceaAs irsbnnghal gdbupt Byhdi akh nhasroricyweasl ori de
co) pol ymer,

sulfonic acid or a salt thereof, wvinyl sulfonic acid or a

salt thereof, acrylamide-2-methylpropane sulfonic acid or a
salt thereof, and the like.

The polymer electrolyte stated above can be a
copolymer having at least one kind of ionic monomers or can
be a copolymer further with nonionic monomers such as
acrylamide.

The most preferable cationic polymef electrolyte as
the dispersibility retaining agent for the present invention
is a (co)polymer of dimethyldiallylammonium chloride, and the
most preferable anionic polymer electrolyte is a {co)polymer
of acrylamide-2-methylpropane sulfonic acid.

The weight ratio of the monomer(s) which is(are) to
be polymerized and comprise(s) (meth)acrylic acid to the
dispersibility retaining agent is preferably 100:1 to 10:1.
I1f the amount of the dispersibility retaining agent is too
small, the dispersion is curded with time to a bean curd
shape. On the other hand, if it is excessive, the effect
thereof is limited to be economically meaningless.

Examples of the salt forming the agqueous
solution used for the present invention are alkaline metal

salts such as sodium salt, potassium salt and the like, and



gl

acryl am de- 2- net hyl propane sul fonic acid (co)pol *;@
o HESE sifon

t hereof. 4. The met hod for manufacturing

according to claim1 or 2, wherein the weight ralib of the water} dol ubl e
nononer (s) which is(are) to be polynerized and cbnpr gBMAR PRt crylic
acid to the dispersibility retaining agent is 100:{L to 10:1. 5. The

nmet hod of manufacturing a polyner dispersion accordimg to claim3,jwherein
the weight ratio of the water-sol uble nmononer(s) |which is(are).t e

pol ynmeri zed and conprise(s) (neth)acrylic acid to the dispersibility

retai ning agesanipy $8dtlsughleslamfonium chlaridet pereydur sielfbte,
(co) pol yner dispersion in an aqueous solution, wherein (1) the

concent r at eomoofiumhaitreth) atdythe actkd. Theopatgmerationadtl pod yseElt

di spersion is at least 5 ww% (2) the average particle dianeter of the

(et h) acr yhisedadind t{eo Jguplepusr sgdutiioneofi theaiadoyel yuse £ rdims Pemwsiton is 1 to

to saturated concentration as required, but it is required
that the concentration of the salt and the pH of the
dispersion be in a range where the aqueous solution
dissolves the used monomers but does not dissolve the formed
poclymer. On the other hand, the coexisting dispersibility
retaining agent comprising a polymer electrolyte must be
solublé in saia agqueous solution.

The (meth)acrylic acid {(co)pclymer dispersion and
the polymer electrolyte as a dispersibility retaining agent
in the present invention can respectively be prepared by
dissolving monomer(s) in an agueous medium under nitrogen
atmosphere without oxygen, and radical polymerizing the
monomer(s) by adding a water-soluble azo type polymerization
initiator such as 2,2'-azobis(2-amidinopropane) chloride or a
water-soluble redox type polymerization initiator using both
ammonium persulfate and sodium hydrogen sulfite.

Temperature of the polymerization system can be
selected arbitrarily depending on the property of the used
polymerization initiator from the range of 0O to 100°C. For
adjusting the molecular weight of the obtained polymer, a
chain transfer agent such as isopropylalcohol or mercaptan

can be added and used by arbitrary selection as same as



100 [err]m 5‘ IIHI m | scosity of said polyner dispersionis 10 to
3000 cp i mred H m H EQGOne nonth after the prod

pol ymer parti ckeSc s ni zed when said pol ymer jr@%ﬁ?Q?%ﬁﬂr§ngE‘ ed
10 tinmes with distilled water and the dishuted solution}i$ enlarged and
observed 400 tinmes 10 with a microscope, and (5) when {h¢ 18 WARSH98

diluted solution of said dispersion is adjusted to 7.0}b; adding al kal§ ,
sai d pol yner partrcles are dissolved to form an aqueou$ sofurron. 15

A net hod of RaP e il ES rising dispersing celluloge pulp and fille

I n water to prepare a puI pqqlurry while maintaining the pH of the slurry in
the range qf O'm I e S ryieng It
to make a paper saréb‘ ur?rh %e%tgntfplfﬁrsﬂgp% gg’:}%a lai‘ gg’%ﬁ'@%%

pol ymer to rddia I t hereafter

addi ng t he (ﬁ)‘?ﬁ n?EAJ‘!‘g’. :‘Lpdera'[s%/lons(rabe%?gd}r ng to CF’&!&@(?W I 6’?2 w th water

before for d I.n Cordrng to

claim?7, 2 erer n {Ee ca%%nrﬁrc( sp)olc-g;lﬂ '}{é I'€Ct eggﬁxgﬁiich%cgﬁ ap 2r33 -
aqueous solution in the presence of a dispersibility |

retaining agent comprising a polyvalent electrolyte soluble in

said aqueous solution, wherein

(1) the concentration of the {(meth)acrylic acid
(co)polymer in said polymer dispersion is at least 5 wt$,

(2) the average particle diameter of (meth)acrylic acid
(co)polymer particles in said polymer dispersion is 1 to 100
um,

(3) the viscosity of said polymer dispersion is 10 to
3000 cp immediately after and one month after the production,

(4) the polymer particles can be recognized when said
polymer dispersion is diluted 10 times with distilled water
and the diluted solution is enlarged and observed 400 times
with a microscope, and

(5) when the pH of said diluted solution of said
dispersion is adjusted to 7.0 by adding alkali, said polymer

particles are dissolved to form an aqueous solution.

2. The method of manufacturing a polymer dispersion
according to claim 1, wherein the composition of the

water-soluble monomer(s) which is(are) to be polymerized and



con5|st|ng

L | e

t her eof .

conpr|5|ng m xi ng’ t e pol Yymef df spersion according to cl

kg as polymer content per 1 nferr] of sgd soil havin ent
20 to 400%to prepare soils with filling-in possible.jl

nmet hod of preventing interlayer peeling-off, conprisi
pol ymer - di spersi on according to claim6 diluted with

peel i ng-of f prevention agent to the surfaces of web, overlaying the

surfaces ofg &1?9:' eq'sutxm%ftnvs%biﬂ ghatc'l% 113k 8k3y €5 eee'lbagme&& erfeventlon
UCK Oon

15 agent st

the surfaces,

then pressing and drying the | ayers.

11. %df%ztlfl‘lda%fldf EHQCU|@<B'§EJn§>150|o'fda%¥ @ﬁﬁ\%@%n&omé ST lel 9
and m Xi ng alche 1@l edi spersion according 20 to clarm

suspensi on
with water.

In a state of no dilution or in a state of dispersion diluted

3. The method of manufacturing a polymer dispersion
according to claim 1 or 2, wherein the dispersibility
retaining agent is selected from the group consisting of
dimethyldiallylammonium chloride {co)polymer,
acrylamide-2-methylpropane sulfonic acid (co)polymer, and a

mixture thereof.

4. The method for manufacturing a polymer dispersion
according to claim 1 or 2, wherein the weight ratio of the
water-soluble monomer(s) which is(are) to be polymerized and
comprise(s) (meth)acrylic acid to the dispersibility

retaining agent is 100:1 to 10:1.

5. The method of manufacturing a polymer dispersion
according to claim 3, wherein the weight ratio of the
water-soluble monomer(s) which is(are) to be polymerized and
comprise(s) (meth)acrylic acid to the dispersibility

retaining agent is 100:1 to 10:1.

6. A (meth)acrylic acid (co)polymer dispersion in an

agqueous solution, wherein

(1) the concentration of the (meth)acrylic acid
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POLYMER DISPERSION, METHOD OF MANUFACTURING
THE SAME, AND USE OF THE SAME

ABSTRACT OF THE DISCLOSURE

There is provided a water-insoluble (meth)acrylic
acid (co)polymer dispersion by polymerizing a water-soluble
monomer(s) comprising (meth)acrylic acid in an aqueous
solution in the presence of a dispersibility retaining agent
comprising a polymer electrolyte soluble in the agueocus
solution, wherein the polymer concentration is at least 5
wt%, the average polymer particle diameter is 1 to 100 pm,
the dispersion viscosity with time is 10 to 3000 cp, the
polymer particles can be recognized by the observation of a
solution diluted 10 times with water with enlargement of 400
times; and the polymer particles are dissclved and turned
into an agueous solution when the pH is kept to 7.0 and also
provided the manufacturing method. In addition, a
papermaking method, an improving method for soil containing
water, an interlayer peeling-off prevention method and an
flocculating method for solids by using the dispersion of the
present invention are presented. The dispersion of the
present invention has a low viscosity and can be handled
easily, has excellent stability for preservation and is able

to solve the conventional problems.




