1 SPECI FI CATI ON TI TLE OF THE | NVENTI ON

AN AQﬂECUS DISPERSICN OF AN AVPHOTERI C WATER- SOLUBLE POLYMER, .

A MgTHOD OF MANUFACTURI NG THE SAME, 5 AND A TREATL NG AGENT
“COWPRI SI NG THE SAME BACKGROUND GPEGIRICRIFON ON ¢

| nvention ' This invention relates to an agg

an anphot er i grogcorsoHrbinventyoer and a net hod of -~

same as well as a treating agent conmprising t he 'Gh

particul arl yaN AQUEDGECDISPERSIONDO AN AMPHOTERIC: WATEES

aqueous dispersion of an anmphot eri ¢ wat er - sol ubl Qg

used as a treating ageMBTROSNORMANUFKCTURING THE: @ i,

15 excess sludge, digested sludge or any m Xtures ther 8@

from nmuni @i pal sewage, ﬂ*ﬂgp@ﬁgﬂg& AGRRNG 1sING OISR N e wat er
in the prgcess of flocculating sucﬁﬁ’ si 53355 as a chenical to be added
to such S'“diﬂﬁxb%buun fhﬁg gnd/or dehydraplng such sl udges
before 20 processing at-a decanter, belt press, filter press or screw
press dehydr gt 0 g1 a@“tﬁb‘:n@ﬁﬂ@iaﬁ'”g agent to be used in_ ~ _ an oi
separating process for sepdrating and treating oi | ' fron10|l-conta|n|ng

industrial waste vater mgas inﬁighﬂaﬁeraiﬂtel to lénh IRquEiiih 1dL sheraRin ™€ N
process, as a retention aid’to used i'n a paper maki hg process, and
as a_Che”‘Cmaﬂ‘thhptegic water-soluble polymer and a method of
10 manufacturing tn-naéne.aaxwall,ns*qmtrggxiﬁg,aggn;ﬂcoﬁprising_
the ssme and, .more perticulerly, it relates to.s stably.
storabiomagd easlly f;owablo;aquqoug&dispérgiansqg an
amphoteric water-soluble polymer thst.can be.ysed as a
treating sgent such ss & chemigel ﬁprbt.ﬁddedaﬁoqxam sludge,
15 excess niudge,“d;gpgged.nludgehor any ﬁixtuxgqfﬁheréof
- derived fromympp;g;pgl_sowags, humen waste or, general
indubt:;nlwwagtg water in the process of flocculating such
sludges, as Q:qhgmical to be.addnd.to;quh;qludggs for
flocculating and/or qghydrat;ng;luéhupldégas_bnforn
20 proc@oning at a decenter, belt press, filter press or screw
| preasmdahydrqforb,~ai an oil separating agent to be used in
an oil -eparating'proceus for separating and treating oil
from oil;conta;nihg indﬁ:tri;l waste water, as a drainage aid

to be used in a pabetmgking pfooess, as a retention aid to be

256 used in a papermsking process, and as & chemical for
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2 rgcoverlng useful and val uabl e substances fromwhite water i-n t he
papernaklng process and a nethod of manufacturing the sane as well as a
treati ng agent conprising the sane. . 5 2. Background Art

Conv t I
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| ud di :

el B L g Mgttty

he e gFﬁ?;HLtWRilaa?he tfééﬂ@(#i% ge I'n rec?nmesmer e and

t he worse qu enera t years, any known
cationic pol ymer . flocculatlng and/ or dehydratlng agent cannot
effectively treat sludge if used alone. .Additionally, the 15 water

content o d hy e, _Lhe collectible ratio of suspended solids'
"nat Bor 2r cPRPFERORAY AT P

(herei naf S) and. the exfollat|V|ty of the cake from

TESrL'V'eESLtC' ‘.’”‘ ¢ “lontngly my”‘“ %?%%) F PR 23R8 1 ove
20 Lo 8 b b bR B wmﬁowm PRI, Foler o
Sﬁfﬁf’ﬂiﬁiyemw%mérﬁé' °‘é‘ﬁ§§?§h§$ﬁ¥§%‘ ﬁ“@%%ﬁﬁ‘ Hudgp, and any
Applicatﬁon H?x'h o thared? a82{08)' £80n NPNLLEIAL sawage, human waste
16_ or general industriél waste water. ‘However, as a result of a
_riio in-the amount é!'ﬁludqﬁ'é‘haratidn”ihd the worse quality
of the deﬁaratid“ilddgﬁﬁiﬁ recant years, any kndin cationic
polymdr'flaﬁéﬁfaﬁfﬁéﬁlﬁﬁlor dohydratlhﬁ’aﬁnnt cannot |
effectively treat sludge if used alone. Additionally, the
15 water cdntant‘of'diﬁydfated'o&ki,'the ccllactihlo ratio of
su-pendod msolids (hnreinaftnr refertnd to'as SS) and the
exfoliativity '8¢ the dake~2Zom the £ilter cloth arb currently
not satisfactory ‘and require improveniént. |
A nufiber of pzpposgln have been made to improve
20 existing cationic polymer flocouiatin§ aginte.

Fb:;in-tanoq, there have baen proposed a copolymar
containing as en-.htiql camponenﬁs
acry1oylbxyethyltr1mexhylammonium salt and
acryloyloxyethyldimethylbenzylammonium salt (Jepanese Patent

25 Apblioation Laid-Open No. 62-262799), an emphoteric
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3 wat er-sol ubl e copol yner of a cat.ionic nononmer having a tertiary -
or quaternary amino group and acrylic acid (Japanese Pat ent Application
Lai d- Open No. 56-118798), an_ anphoteric copol ymer of a cationic nononer

ami no gt oup Ange¥-851381e oBb e OF d WG IR UclRY MAVEAELR! 00TV
monorey | SRESATY i QM tefief AR R RokPe el (RlRee
0roup, 509 2 phkhfie Sbfi RBBR LG MPL IO, o Ripablteslly
oot B 8 ReBRMEERLY ol WRIEF L SaklpteY, amppel o
the o "B oBBBUGo SoERESRAA RENSeeE avind o, AEURARY sl SEED A
Used a5 r ai AARSRISREY iE: BRtAchiapReed P ErmRy ApRATT raua-opall fis® °°
Known conven B FSP0R0; AAds ar, ARREREPSHE. Frreiiper P B Haridla itener, .
D otosses anaies,  #ntnd Ggin, f nefHERtY e aRhodhE Hpving” B AsnG, o
29ONL O 2 28 ot Ul o9 b0l 195028085 BELIK S 8! e open
: 10 . No. 3-293100). |
_ " Of these proposals,ltho--:fom embhotor1o polymers
are attraotinguattonticn.hecauqa,fhny-pezform sxcellently iﬂ
terms qt £locculating effect. |
_.cationic;watqr-aolgh;g;polyma;s are used as oil
15 l.ﬁaxating agents for the oil manﬁfauturing process. and the
process of separafing oil from: oil-containing industrial |
waste wataf.and.troatingzit. Cationic;wdta;-solublo polymbrs.
are also usad ai dzdinqg;.nids,arntenéion aids and ohnmianll-
for recovering valusble substances..fxom white.water in the
'~ 20 papermeking process. . | |
_ Known conventicnal methods for manytacturinb a
cationic wator-loiubi..polympr to bs used as i'thcoulating
agent for the above ;ntormndiafy processes and the waste

water treetmant'procaes, as an oil separating egent or a

25 chemical agent for the papermaking process include stationary
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ynmerization in an aqueous sol ution, emnulsion pol yneri zati on

of a water-in-oil type (Japanese Patent - Application Laid-Open No.
54-102388) and suspension . polynerization in a hydrophobic sol vent

(Japanese P Ll ymerd matlRk g hanﬁbaasugosawlemé“ Sitidon

As a meth
pol yner,
ammoni um
Applicati
stationar
pol yneri z
10wt % or
wei ght an
wat er - con
shoul d be
|l ess to
mar ket ed.
entails hi

od arirng a nonronrc or an ani oni ¢ wat er - sol ubl e
D eyl Ay B o OhB8- 1000 )i MR AR O
§”pb»aévﬂe%’i%9mw#°ﬁ%n7%?9§aeaa§=em A oot o o
o FaiyRerizaiion 4nf -S‘z}é‘%heﬁoﬁa%%%’r“”@”ﬁ%ﬂé&"ﬁﬁtf‘%ﬁ’%m ar
?%.# ”a%@mggf“%“ 3891980 eoi ¢ by 1 sl f so that it
ei t her dlluted 1.0 Iom/cogcentrgtlon soI t| n of 5wt % or

ncrease thé ff |quhfqopdeF@H oran;; ;g
20 t_h th hand, th d
o RPLARAS NARRORAIREIY POLRRL.  RFRELBIE igfé*"f%{ Pigaefon

concentratlon sol ution and consunes t her nal energx at an or S rate
£ described in

for dryin
cross-lin

gif ?t‘#sﬁ?ﬁﬂﬁﬂﬁeﬁ? utdan of, samopium =

precig;
ki n can take | ace to roduce an _
g t Ja snese Patent Application Laid-Open No.

10 50-70489), = 4 i Lna

-« - "Howaver, "with stationsry polymerization in an
aquecus soution, the process of-polymerization hes to be
conducted with a mpnnnar concentration of 10wtd or.more in
ordexr to cbtain a'poryﬁar‘havingLaalargo-moiqcuia: welght and

15 ths"poiymerizatio#-§roductviaxin tholfofﬁ of water-containing
gel, which=is'ﬁardly scluble by itself so that it shoulﬁ be
either diluted: te alow concentration solution of Swth or
lass to increase thé'flowability-or dried and powdered before
it is ma:k.ted-.-—=;. . S e e e

20 -+ - On.the other hand, tho-pélym.rization product
anteils high transpostation-apst 1£.it is marketed as a low
concantration solution and consumes thermal ‘energy at an
enormous rate for.drying if it is powdered. Additiohall&,
three~-dimensional cross-linking can take place to produce an

25 watsr-insdluhlo.portion in 4t 1if it ia heatd&.-

v-. -‘-_.' //
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25 waj-er-insoluble portioninit if it is heated. -
5 W.th emul si on pol yneri zati onof a water-in-oil . type,
t he syesulting product can becone highly inflammbl e and the costly

organi c solvent is conywyef emulsion polﬁgrriﬁiﬂbﬁ%feﬂsﬁm-olﬂl@{iZat i on

i n a hydrophobic 5 solvent on the ot hand, a trenendous cost needs to

be - inve J Gind hedtRIGS ibalet| 8ah Bwﬁmétiﬁﬂm e and

the use of highly inflammabl e substances such as cy ane, ol uene,

and so on.  tha costly orgdiic® d1venR 4! bBAsAmAYEr i Zalion in an aqueous
10 solution of ammonium sulfate Is advantageous I1n terns of the | ow

cost of the manufacturi l{aﬂitﬂ%i‘ht Pﬁg@h§ﬂ¥e%ﬁg‘g‘?ﬁ§fh§5ﬁ’§%§%t' t he

produced pol ymer can aggl onerate to a mass

d?gv\bgggs?soﬁ t ne? emha‘_:s getr?.pﬁ y&@gd?akaﬁﬁgﬁvﬁégﬁWi%O%ﬁ easily
flowabl e aquepyegted Scy me&‘“ﬁ%’%ﬂ? Qh&ﬁi,tﬁ b%%@gﬂes by inyolyes

pol ymeri zing a cationic nononer w ng in a

sol ution incapgbl f iﬁc@! | u |¥g§r . 22nd jn the
presence of a pollg'rrgrofeil e r%f ;%eél I'S g’(rigaﬁﬁg'gg Iﬁ%?% "’l’ﬁ %QOWS
salt solutio &Pﬁee??f Application Laid-Open No. 61-123610).
However, thentdéls?c ose e%(r)#%'gy_ is applicable ~ ofly to an aqueous

di spersion of a cationi '| %ﬁ%imm pol@%@i&ﬁ%&gﬁ! &gya:t:hg&uieguo

applicable to an agueous
10 soclution of ammonium sulfate is advantageous in.terms of ths

low cost,of.thn manufacturing fscility, it is disadvantageous
in that the 'pz-qduood- ﬁolymer can égglomcr-&t.o to & 1axgq': mass
that provides a handling problem. . . = .-

--In an attempt to overcm, the above. drawbacks,

15 there has been proponq..a method of maénufacturing an easily
flowable aqueocus dispersion of a cationic. polymﬁr obtained by
polymefizing-._ a oat_:.l.oni.c monoine’r w:Ltl;- sti&im... in an. agqueous
-llt solution incapable of dissolving the-produced polymez;
and :l_.n the prmnne of a polymer elsctrolyte .dibperlant ..

20 soluble in said aguecus salt solution (Japanaﬁ Patent
Application Laid-Open No. 61-123610).

_ However, -thp disclosed technology is applicable
only to an aqueous dispersion of a cationic polymer and no
such technplogir that is spplicable to an 'aQueoué dispersion

25 of an amphotprio water-soluble polymezr has been known to
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25 of .an anphoteric water-soluble polymer has been known to

6 date. - It is therefore an object of the present

i nvention to provi de a stabl y storable and easily fl owabl e aqueous

di sp‘er3| on ofgaa.anphoteric water-soluble polyner that can be 5 used as a
treating agent such as a chenical to be added to raw sl udge, excess

| ud di d slud . |
sl udge, digested sl u gq@rs.sa;qam%ggn obr']uf:@eéfoéh  pradbnt | ﬁ%procespa |

sewage, human waste or gener ustr wast e S

gr u];ilgggzglo?tl 10 ﬁ;%ccul atl ndif"ge?k geﬁygﬁatl ng %ﬁeﬁ% p@‘c‘)cesm ng at
Zs an oi chggareﬁl ng agreoefs?:? dﬁ')'{éh use 1?ﬁagﬁagfﬁaf%f‘gé%n‘g?€¥g%ess or
wator ;2%""39%. A o efdarirgt Ugent, sloh EQQLS‘%%@”%?%?;#%%%%?@ |
retentlon a| I p S a,C al to
hiage, dfpikhe BB RIROR N RRARHE OF ofE BEETIRR

ggpgfﬁgking or reg | tﬂgg . C rln@ ﬁe sane t mell S
a treati nlg agéeﬂf %%rrpa%"fﬁ (;p%?ﬁq%%i t'h { h f
As a-result o{ hﬁ}g{_]ﬁﬂe reii?i‘ I orths ptro%ess of Hent ia‘g nt e gﬁesent

i nvention fo
sludges, as a chamical to ba added to such sludges for

10 flocculating.and/or Qthdratinq ;hcﬁ-bc!o:o,pzocassing at a
decantorgﬁbeltunrtllﬁé£11ter:preslTgpnggrpw prcss;ﬂl |
_ dehmdratorsr—gs;gghqil-Separgtingﬁnﬁapt-togbnqusadain an oil
nopargtinnmpggﬂaﬁqgfotJsoperqtinﬁ and. treating ¢il. from
oil-oontgining-1§nhltg;al'wast-*watesﬁuas.afdrainaguﬁaid to
15 ba used in afﬁapormgkidgmprdo-ss, as. a.retention aid to be
used in a papgrmakinﬁyproeosp:and;#s-nqchnmiga; t0. be used
for recovering valuable substances from white water in the
papermaking broecl!_gnq a method of ﬁanufacturing ﬁh§ same as
wall.a;.a treating sgent comprising the sama.
20 |
SUNGRY OF THE ::mm:on
| | As a ;gsulf of intensive risaarch efforts, the
inventor of the present invention found thﬁt an agueous
dispersion obtained by polymerizing & mixture cf monomers
 25 comprising a apecific cationic monomar and an anionic monomer

..5-.. \
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di spergi on obtained by polynerizing a m xture of nononers 25 conprising a
specific cationic nononmer and an ani oni c nononer.
7 . as essential conponents with stirring. in an aqueous salt sol ution

i ncapabl e of &k sesbentral somjatkan VI Wi1ridg Bn an biGeBuassBEe of a
pol ymer el ectrolyte dispersant soluble in sald aqueous salt solution is

stably stor abs@lution | incépable i dLsutivaegd the' ph@ﬂﬂhhﬂgp&ﬂ!?ﬂci'hﬂnd in

concentration of-the produced anphoteric water-sol ubl e poly in the

aqueous JtR@présénce 'ee @ IYnied Idectrd1ytes ahbpekbsneoaé‘ﬁﬂb%at %g“

of the dispersant, the viscosity of the aqueous dispersion,

average di aneggid ChqidSuP it RSIH1dd9 2 BARI h‘iorﬁﬂl?‘g"a ﬁiﬁ?' ubl e

pol yner in the aqueous di spersion dre resp ctive Thin

specific rgnogsowaBlé *ﬂd%&i £05° handl 1 Wiidn' Bk %Pﬁéaﬁl‘e:a‘&%ﬁ“éf the

di spersi on can be easi manuf act ured by neans nown apparat-us.

More speci f i Cgiby 8 Sto&%ﬁeﬁ%} dtdrdncAitie PP&\%%? 1h"Enb"KG Ebﬂﬂ there

is provided a sta eaS|Iy e aqueous |sper5|on

o TN e LA Soccme AP o0 W11 88 BN N e
following  or0gHE" @lep@idahe, (tHe vidbosity of thuhlfuscus dispersion,
and the average diemeter of the particlgs_qg-thq amphateric
10 wateggqgluble polymer in the agquecus disparsion are .
respactively tound within specific ranges. .Th. inventor also
£ouna that agch an aquoou- dispersion can be essily
manufncturad by mean' of & known apparatus.
) More spooitically‘ according. to a first aspect of
15 the invention, there is provided a stsbly storsble and easily )
£lowab19=aggQQQ!ﬁdispe:sion of an amphotoric watar-solubls
polymer cbtained by polymerizing aﬁnixguqqﬁgg_@pnomers
comprising a cationic monomer expressed by th§ following
genezal formula (1), |
20 . cﬁa"?:& R

O=C-A=-B-N"-CH, X L (D)

25 , where A is O or NH; B is an alkyl group of 2-3 carbon
aétoms; R, 1s H or CHy; R, and R, are each an alkyl group of

1-2 carbon atoms; X~ is en anionic countaer ion,

-7 -
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25 , where Ais Oor NH, B -is an al kyl group of 2-3-carbon atons; -
Rlerr] i's Hor CHerr]; Rerr] and R err] are each an al kyl group of
1-2 carbon atoms; X is an anionic counter ion,: -

8 “ and an c essent ent s W st in an
agueous sal ta‘s%f% ﬁ%ﬁw sganaﬁggghs"“‘P éﬂ‘% u %ﬁhp&%"‘ﬁnd
In the presenge of a | ect.r e in said
aqueous sal t @bﬁﬂ. lg; ‘9&1’1‘8& &PEBEF§i8n°§ &‘ Jc“’?’?%c‘f’é?l stic
properties mhl are hat ) th concentratign of oterlc
Rt o sor ubl & W%W o5 ot e, B89 B2 8RaDER. PR e Rodiiier (hleGTERTY YA,
(2) the er article di arret of the particles of the
anphot eric %7 %‘%’fg ?J‘dﬁ(}a]rfer"q ﬁ G@HHS‘B&‘Ep@?i’T‘W‘FS said -

150[ er] t hat ( t he VIS of the aqueous dis erS|on
10 3000cp,é ﬂ%ﬂ 429 GP'FHG*?%EP i Tt esquk%mh
di spersion is 15mt saturatlon concentratlon 5) the
concent rat i oncR8%§ cﬁ@ﬂmﬁ@ﬁﬂﬂn netion EEHEBES'm9h°tﬁF§Sé?§Fﬂﬁ'ﬁ%§EBIQn t he
anphoteri c wat er-sol ubl e pol is 15 1-15wt% Accor di ng
to a second JRphEIenin Ehe 9“ﬁ141595r'ﬂﬁ@ré'|§"§?09Fd@€’ﬂ nEhabd( 2)
manuf acturing a stably storable and easjly fl owabl e aqueous di spersion
of an anphot eFh@ averagmeaxtisls dlammtnr:of ther perticles ef BBeynerizi ng
a 20 mxture of nononers coqgr|3|ng a cationi c nononer expressed by

the general fPRPESYIC WaER¥F- % Relymesn Lon thesauneys dispazsion is

essentlal conponents with stirrin |n an aqueous salt.
10... 0.1~150pm, that (3) the viscosity of thn agueous dispersion

is 10~3000cp, that (4) tha concentration of the salt in the
aquoou-_diupertianhin=;Swttntaturation-conc-ntration,'and
that (5) the conocantration of the dispersant in the aguacus
disper-ion baged -on ﬁha amphot.rio wator-loluble polymer is
15  1~15wts. |
According to a second aspect of the invention,
there is provided a method of manufacturinﬁ a stably storable
and easilyfflowabla-aq@eous'diqpersion'of an amphoteric
water-soluble -polymer, characterized in polymerizing a
20 mixture of monomers comprising a cationic monomer expressed
by the general formula (I) shown above and an anionic monomer
as eungntial components with stirring in an agqueocus salt
solution incapable of dissolving the produced polymer and in
. the presence of a pqumer_olaetrolyte dispersant soluble in
25 seaid agqueous salt solution. |
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sol uti@n incapable of dissolving the produced polynmer and in

t he

presence of a polyner electrolyte dispersant soluble in 25 said aqueous

salt sol ution.

e g hi . ¥ r " ag SRRV de
According to a.third a rﬂlé h& L#mgdo%'pkg% §£p§}’3t .iﬁgg‘ggéﬁﬁ- d&ﬁaze

fl occul ati ng and/ or dehydrati nd® age an ol

G2 nee 3 O te"ShePIARY ' ASltvngog, BT ehrt EERY BB LS
BN VENTS_paparasing spedt, GRS REE, 8" rRERRHEoR%eL8 b

jual hj ' 0 | | lLevel b
towc % an actbiobt Shar SeieH O Vertarle, alomeBicms FEE) Wh

the

invention
Ration

% and
pBRyRE,

accordi ng 50 t he i nvention, contains said salt and said dispersant at

respective specific - rati os.

Whi | e an aqueous di‘'spersion

ecorh 9,1 iz HRAGRLRAI ), o AR, pbaiibRR 20 5, o

10- 3000cp because the hoteric ter-saol ubl e polymer is st abl _

di'spersed in the di spe%ﬂ%ﬁ%ﬂ?ﬂ%%ﬁﬁpﬂé’“ thep&P‘I’?BFéé‘.‘

I s easi fl owabl e and has a . 20 characteristic feature of easy
88ntdina "aR yRphktar s aap At lunio. pOLUREE: SEn8 BAGR: ci oo of

‘Thus, it
handl i ng.

10

15

20

25

concentration equal to or higher. than Swt$, normally. at a
level between Swt$ and 40wt$. An aqueocus-dispersion of an -
amphote;ic-wﬁterssolubla polymar: acocarding to the invantibna
conteins said salt.and said dispersant. at respective spacific

ratio®., ...~ ... . I e

s L

.. While.an aqueous dispersion according to the
invention contains sn amphoteric water-soluble polymer -at a
high concentrsticn, its viscoeity is normally as low as

10-3000cp because the amphoteric water-soluble polymer is

atably dispersed. in the dispersion medium in the form of fine

particles.. Thus, it is easily flowable and has a-.
charaoteristicufoatﬁma of sasy handling.

Tha'évhrago particle diamater of the particles of
the amphot.ric-ﬁafqr--olublo polymer in- an aguecus dispersion
according to the invention is normally O.;—lSOnm, preferably
0.1-509m and mord preferably 0.1~30um. If the average '

particle diameter of the particles of fhn_amphotnricgf"'

o //
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t he anphoteric water-sol uble polyner in an aqueous di spersion
according to the invention is normally 0.1-150[err]m preferably ,
0.1-50[err]mand nore preferably 0.1[err]30[err]m_ If the average 25

Egr‘t ! Cl/vgt Ce]“r as -ggégpi.pﬁbikﬁég?is %ﬁgﬁn % can easﬂ y pr ecipitate:
FZ%:BE?E;;W?W coanFb th?eo{:hélhgis:% l.g‘ %ﬂ %{i%gaaﬂiergf at hleOng
lI'];) tﬂg contraé]Lu ;s 8; 3&%% g.néxngi?:ﬁ%ﬁg&f thaee ojnf.i%j:ri?s
i LT 2,

hi gﬂl y SOﬁJb| ppxtd P’E PEQF gg‘”"gi&l‘ #eé % e no

speC|f|cI|mtat|onsIdtothe ol ht of the arrphoterlc

wat er - sol ubl & %W% CU| ind "ﬁngEgE?‘f) MY ng to the
T T Howev:;,pl o A B
der' ved fr om T ENSELSH A9 SRRIE, shoERELe, g@”%qf%“ " fom Jihe FrabIRN, o
added 1o suciPh Oacaé@s%e o e85 b o, L, PR cASD) LYoo 156 X9 berore
_Pprocessi b * tanparature. ‘Additionslly, it is highly soluble to water for
actual- use. |
: There are no spacific limitations to- the -molocula;r
weight of the smphoteric water-soluble: polymer in an squeous .
dispersion acoord:l.ng to the invention. Hdwmr,—- it
15 prnferably has a .‘I.arge mohcular w.:i.ght in view of the _
applicat!.ons including a chemical to be added to raw aludge,
excess sludge, diﬁestcd sludge - or any m:l.;:furos-- thereof
derived from municipal sevwage, human. waste or geaneral
industrial waste water in .the process of --:Elopculatirig' such
20 sludges, a ch-micai- to bo'. added to such sludges for
flocculating and/or dohydrating then before processing at to
a decanter, balt pz-ns, filter press or screw press
dehydrators, and a chemicsal in a papormak:l.ng process. When
an aquecus dispersion according to the invention is dissolved

25 ina 2wt aqueous solution of ammonium sulfate to produce a

- 10 ~ : ' . -
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a decanter, belt press, filter press or screw press dehydrators, and a
chem cal in a paperneking process. Wen an aqueous di spersion
according to the invention is dissolved 25 in a 2w % aqueous sol ution of

ammdni um sul fate t uc centration of 0.5wm% of the
anphoteric m&?&%‘?ﬁf@ﬁq %faopaf'?ﬁe?f F’P@ W&E‘Eﬁ?’f 36 Kater-aqliRi®d -

sol ution (when ur r ookfi e e Vi sconet er at 25[err] QO
is nornﬁWﬂﬁ% FXnﬁS B”lﬂf%&‘?%(ﬂ?}“ti@ (when For . .
t he purpose of the esent |nven ion,._one or nore than one cationic -
NDNONET S expl’”&%‘éﬂ"gﬂ'ﬁ 2’ S-REP field FlSPﬂuY‘a'??‘,’%m O d® used as
an essential co ent pi cal exanples of cationic
MONOMEr s exp found P’H‘é’héénérﬁmﬂér?rﬁlko'@ OGRrove include 10

acryl oyl oxyet hyl di rret hyl benzyl ammoni um chl ori de,

met hacryl oyl oxyet hyl di HEWEHSnFGnFMIBﬂ'Wt invention, one or
acryl am depr opyl di net hyl benzyl ammonij um chl ori de and :
met hacryl am. ROEn PETd AR} CaRABATATS CAXBYeIRed by tha general For the .
pur pose of the present i nvention, a 15 cationic nononer expressed by the
general for mfcFmyla a(ﬂc)v@hm Wa‘tﬁt uead casOAR assengial sorponents
general formula (11), [-err] wherein Ais 0 or
NH Bis an alkyl gr ouFysicalzexampies of cationic monomers expressed by

the general formula:(I) above include-

10 aeryloyioxyethyldin-thylbenzylamonium‘.' chloride,
methscryloyloxyethyldimethylbenzylammonium chloride,
acrylamidepropyldimethylbenzylammonium chloride and
methacrylamidepropyldimethylbensylammontum chloride.

- Por--the purposa of the prasent-invention, 'a
15 cationic monomer expressed by the general “formules (I) above

and a cationic monomer expressed by the gensral formula (II),

CH’QIC"-& o Rl" :
o T OnCIACHAN'R X" RS ¢ 3
20 . AR ce .
| ™

, wherein A is O or NH; B is an alkyl group of 2-3 carbon
atore; R, is H or CH,; R, and R, ar_-‘ esch an alkyl group of
i1~2 carbon at'cms;_.' R, 1s an- alkyl group of "i-z carbon atoms:;
- 25 X is an snionic counter ion, ' |
may be copolymerized.
Tybical examples of cationic monomers oipressod by
- 1:1 -
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atons; ‘Rlerr] is Hor CHerr]; Rerr] and Rlerr] are each an al kyl group of
1[err]2 carbon atoms; R[err] is an alkyl group of 1-2 carbon atoms; 25
X[err] is an anionic counter ion, may be copol yneri zed.

.-{)leil Calt hgxgener alm* Qﬂ%ﬁ@%ﬁe’s ud?‘giuh% _
%E*'%%W*%%%%@f::ﬁ“?
?Lgegnﬁg?enggiﬁéggﬁhﬁmﬁﬁﬁ? 3‘ aEI oni g%no;;gsﬁ used as _Zgr
o RSk A B B A o
I ncl ude (rreth)acryllc aC|d 2-actr. Iam de- 2- net ane sul fonic T
acid, and so on. For'the p &%ﬁyﬂﬁ"ﬁé“ﬁpﬁ,éﬁf"l APention, a

m xture 15 of onlc nononers_as_d scrl bed above nd (neth)acr m de may
be copol yrren!@ﬁ" ‘nononer is ?t % ‘éﬁ"ﬁh&t eric

}[Ng'; :lr rsn(;: gbl%esggiéaig r emar kabl;ré’%s char.ac %rdms‘,’ |°(:s of an];.%%tiléres t he
monomers include itaconic acid -and “(math)ecrylic anionic

10 monomers. | |

Typicel ‘examples of (meth )'Scrylid" : anion:i.c‘ monomerﬁ
include (mth}qez‘yl:l.o‘ -acid, Z~acrylamide-2-mathylpropane
sulfonic acid; and 0 on. |

. For tha purpose of the present invention, a8 mixture

15 of ionic monmrl as duc::l.had above-and (meth)sarylamide nay

ba oomlymeriznd. : ST ew

__ However, in order to make the amphoterio- - -
wvater-soluble poiymdr remarknbly show its characteristic
features, the total mole:¥ of ionic monomers including -

20 cationic and anionic monomers contairied in the copolymer is
prnferably 5 mole % or more, and moxé preferably 10 mole % ox
more. If the total content of 1on:|.o monomers in the
copolymar is less than 5 molo 8, the copolymer performs

poorly for flocculation, hydration and other functions.
28
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20 cat.ionic and anionic nononers contained in t he copol ymer is o
preferably 5 nole %or nore, and nDre preferably 10 nole % or nor e.
If the total content of ionic nmononers in the copolymer is less than 5

ol % the copol yMer poriggthng mon@ORkbdo’ ¥ ddd Grild Mondiél 2l and

ot her functi ons.

of cati EE?C%%%B#%"%??%@@' ﬁffﬁﬁmﬁw ioerdF i ymer'f‘% kil
Pocauce 11 | ooppEeabdd poilobag, 1o, gPREREREREDEIRIT B Al T "
Fonaper o BRMBAS pongal U3 cnnyesue, theratn Audelind /G5, RN,
vonomer s, 5 a‘ﬁa‘i&m“"mﬁ% Foas Soprates Robe HAFIGHEY bl descrl%d’&%’@

ethylacrylate 2-et hyl hexyl acryl ate and styrene can be used for
copol yneri 7 at IR ¢ he pr oduced copolyner is water-sol uble.

For the purpose of the pr ent i nvent i on 15 roces :
pol yneri zation is cOndJ@i rFPHB“&Q°“' m 'ﬁ?qﬁbnoners in an
aqueous salt sol ution din the esence ersant The
‘concent r at i orPHFYReRE ’fﬂ:(ﬂﬁ?r be pr‘fﬂ""ﬁi& §F§B‘P§V9§n£ qUeons Ssalt

f bly 1 Om2o d t f bly 15 éOmﬁ
Egﬁcg:,? r a{, Onnq;lfo oi@rmr euman r, in a%di%&gneg:g th_ e Jeucrlbe&] ©

. 10... monomers, hydrophobic monomers such as acrylonitrile,

methylacrylate, ethylacrylate, 2-ethylhexylacrylate apd
. atyrene can be used for copolymerizetion.if the produced
copolymer is water-eoluble.

. For the purpose of thb_prasont'invbntioh, the -

1§ process of-polymarizatién iﬁlcdnductad.with ati:ring 8
mixture of monomers in an squecus salt solution and in the
presence of a dispersant. The concentration of the monomers
is preferahlyqswf§ or more, more profprablyaluwti or more and
mo-t_pro!erahly-laeiowtl,r-If-fhe concentretion of fhe

20 monomers is less thnn Swt¥, the conceétration of the polymer
in the agqueous dispersion becomes diladvantag-ousiy low,

For fhn purposa of the prolant_invention, it is an
essential requirement that ths aquﬁoul salt solution
operating BI-Q polymerization solvent and also as a

25 dispersion mediun doolfnot diiaolve the polymerization

- 13 =
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20 nmononers is less than 5w % the concentration of the polyner . in
the aqueous di spersion becones disadvantageously | ow. For
t he purpose of the present. i nvention, is an essential requirement

ind al S0 aq abHeues o3 pRISR"guy aﬁa?ﬁﬁé@*“?iﬂﬁﬁ%ﬁ@%é%ﬁf ymer 2t on
the pur pose of ?Lesﬁléis"”t-ﬁw RRRBH o R “the AR AT o (he
fhe type and CRFLMB & 8@&*3&& of 5P G ERRFe S Fml Rapedy O tng "
o B out PURHRERS ek aih6la! BELPRACREE o ter-“% N the.
EZ"EEeﬁffZ%‘*tprese”t i%%‘o oM BSEcL8 9D £ on TGP sBAR e
anionic salts such as ,sodi um sul amonj um sul f at e, nagne3|um

sul f at e, canhinakion, Mih. wiighs & uﬂ?ﬂhﬂ?ﬁ? é*PﬁHEERR%HQ}°eﬂQ¥¥Eﬁﬁ1

ot her. salts that do not dissol ve the pol ynerization product . can al so
be used. 15 18 salted opi: %o, PrOFURS: ABHAGHeCUS @%HW#Q‘he’-Q ckaundn
solution during the palynerization process can var dependlng on the

mol e ratio of 'bé#FbHFEWWbﬁGhEP‘e?FP!S§EdiBY.P "~ general fornul ae

(I') or (Il) or anionic nmononer and the type
Exanples  of salts that cen be used £or the purpose

10 of the present-inventien include polyvalent-anionic salts
such-ai sodiun gulfets, amsoniun sulfate; magnesium sulfate,
;luminum sulfate-and sodiumedihydroq.ﬁ'phbsphato, although
othar salts- that do not dissolve the polymerization:product
cen also be-used. - -

15 - 'The conoontratioﬂ'at“the s;lf'in the reaction
solution during ‘the ' polymerization process can'vazy“dnpandinﬁ
on the mole ratio of sach cationic monomer expressed by the
general formulae-(I) or-{1L) or-anionic-monqmef:and the type
of the salt used in- the process and, therefors;:is. not

20 subject to specific limitations. |

Howaver; the conaontration of the salt in tho
reaction aolution during the polym.ri:atinn process is
praf.rably betwean 15wt¥ based on the waight of the
polymarization medium (which is defined as the weight of the

25 reaction mixture,minﬁs the waeight 6! monomers) and the

= 14 -
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of the. .salt used in the process and, therefore, is not 20 subject to
speC|f|c limtations. However, the concentration of the salt
in the reaction solution during the polynerization process is

Pnrﬁgf ﬁ;nal(){ril\%l ?,P %@#w Wel ghpm?gpkeesféﬁf}'e%%ﬁﬁkﬁ?g{&fa&mnus
;a?u\rlglt g?t cgnscen gﬁ@ m gke'r Sy g‘& ?‘E@F&é‘ﬁﬁsﬁhﬁ)‘%nﬁ“‘*' tp&aﬂd
calt P 3&2?**%“%&%@%"5%@? L Loak: Enpn 156807 Bhe i ftolLer "°
pol ymer i zati ?%@E#"% Aieddn ‘*l‘ﬂéur“ i-egilr-t ﬁh ﬁ?gﬁ B i\# iﬁ gLeeianne
R R e s e g Rt S R e
Gompl etion of the pol yrh t&n“"md“cedeéqtieﬁ%r%'-% %, futeatignraifhough

aqueous dispersion can b ower en he salt is added to
t he aqueous fﬁ#ﬁ %kl3é¥i§m§91éﬁi‘gglﬂﬁﬁﬁ’éPFoR°g¥m?ﬁ£'ﬁB?9ﬂe?Fz%IF%MP
process than { ‘salts i s added tg % e solvent for

o)

pol yneri zati o g ‘% | &?%a‘l’?*ww I?é‘mmaﬁ par pFBectelt nay -
iﬁ??;i?é?é‘%‘ “eftarnayiunly Yo adfad st the BroREed ATuneen; SLRPEFRLORTt or
the Pafta?"tRl SlplStion 'of Tne pellynesizatich provass’ The
viscosity otutho.aquooul_dicpo:sianﬂean become lower when
part of the salt is edded to the-aguecus:dispersion after tha
completicn of the polymerizetion process thean that when all
the aaltg is added tonth.~solvontv£or;poiymorization at a
15 time bafore the polymerization,procés..' The concentration of
the salt basaed on the poight of the final aquacus disparsion
after adding a part of-it to the aqueous dispersion after the
completion of the polymerization process is prefarably
between 15wtd -and the saturated cohcnntration and. more
20 preférnhiy 15-25wts.

Any combination of the components of the monomnré -
of the amphoteric water-soluble polymer and the typ.e and the
concentration of the salt that does not caua§ the
polymo;iiation pro@uot to ba adltad out is ocut of the scope

25 of tho.ﬁresent inv-ntion.

- 15 - E__—*—‘*‘_—-———~—___.
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bet ween 15wt % and the saturated concentration and nore 20 preferably
15- 25wt % Any conbi nation of the conponents of the nononers
of the anphoteric water-soluble polynmer and the type and the

g&;gﬁﬁﬁ "To be sal ted otoy t"%ﬁ%%?rﬁe og 313 phueny m@%ﬁ@*&%ﬁ‘tn&mn |
esseﬂt i al I reqﬁfﬁ%ﬁ#ﬂf t%%%oﬁ%% ﬁ@eiﬁgmnve ?g%{m fispﬁfﬂgﬁﬁt
SR AR Rt T Eartps%apema%f BL8 3 s ;' e

pol ymer eIectroI te dis ause the total gram equi val ent of
cationi c nonoHEY { Mf ?@S“F‘rb?”('he anphoteric copol yner is :

pref erabl y_greater tha of ani Qni c nononer ( con alne the

10 5 Exanples 4;¥WﬁﬁeP1@F§EPi8F9tié Pﬁﬁ%‘fﬁh .
used for the Eurp e of the present |nvent|on I ncl ud olyner or
a copol yner o ”"“*SPPEEFEB FPBn%@ 21 ouFen
nononer s includ| dlnet ntnoeth | (nmet h)acryl ate chl oride or

sulfate, 15 °ﬂ? nFeatéﬁﬂﬁﬂlﬂﬁ EP‘SGFPBPEeri°

(neth)acryloyloxyethyltr|neth | anmoni um chl ori de,
(et h) acr yl anFOROLBROF 14 ?tﬁﬁ?g%%ﬂhﬁinﬁﬁﬂ4§ﬂFbFP&@'&Hﬁt of -anionic

~di et hyl di ar yl anmoni um chl oride in a nole ratio of 50 ol e %
monomer(s) contained thezein, . et

10 . - Examples df‘cotionic polymer'eloeﬁrolytee that can
be used for the purpose of thc;prdlanf-invention include a
homopolymer ¢i a copolymer of one Of more than one monomers
selacted from cstionic monomers ‘including
dmetnﬁmmtnyitmth)aoryiatc .chloride or sulfatse,

15 dimethylaminopropyl(meth)acrylemide chloride or sul!tsta,
(meth)ecryloyloxyethyltrinethylanmonium -chloride, |
(meth)dcrylamidepropyltrimethylanncniun chloride and
dimcthyldiaryluﬂmonium'chlortd-'ih & mole’ ratio-of 50 mole %
to ioogmoxdal,‘Sﬂd*acrylamidé-1nﬂanmola'ratio of 50 mole ¥ to

20 0 mols %.

The amount of the polymer slaectrolyte diapersan£ is
about 1~1Swt¥ and preferably 1—10wt%.balad on the total
woight of moncmer(s). If the amount is less than lwts, the
polymarizationlptoduct cannot be obtained in a disparsed

25 state and undesirably agglomerates to a largs mass. If the
- 16 - . e
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to 100-.nole % and acryl am de inamleratio of 50 nole %to 20 0 nole %
The anobunt of the pol ynmer electrolyte dispersant is about 1[err] 15wt %
and preferably | [err] | Owt % based on the t ot.al wei ght of nonomner(s).

If “th ' b

obt ;i ﬁegn})zn; sper se% 1"&@* vi.s gg#ge{p gfégﬁg%@ég?gcz,? &ar gg
' If th 7 ds

rlng\?ws % the v?%%%.sﬁ“f *'Q?F“f?nna’ﬁ yn g&’&'lr r?gé'y tmaaﬁg%ugod?'@ggrg‘oﬁéi& =

undesi rably t#)f I ose an easy . flowabili ty ~_ For
t he purpose o %e pre i nvention, there are not specific

pol yrmer | 2ati on i i t| at oﬁo ‘B P2 %engi“g'msaf@év@%#enﬁ%?r?u?re
foitiator Bndbet ﬁaé%%io"’“ifm&#%é'@ﬁwm olnaPieRl: Baf SaipREReatn
X];)pf ihga?izgngyg’ t%g E‘S%d W%%%}]%W "°5nggﬁf’p?ﬁ&¥n? oﬁh?ncl ude
s e bfeeﬁaﬁgs%ﬁ T S S AT unh R, TR
R RTTHE b  Neee aT
and/or dehydrgt.ﬂguge rgneuf_-glr:_ Protcet%' Tadtix 13 + those of the. azo type
10 and those of any other types.- g ey
: Appliu&ioﬁ' of the agueous dispersion of the.
prasent invention includs a chemical-to be sdded to raw
sludge; excass -*ahudgd, "digested slw=m any ‘mixtures
thereof derived from municipal sewage; human waste or general
15 industrial waste water iﬁ.-tho- ‘process. of flocculating such
aludges, a cmi.aal fo ‘be _added. to-such sludges for
flocoulating and/or dehydrating them bafore procauing. at t9
a decanter, halt prua, filtar press Or.sCrew press
dehydrators, an -ezhl separating agent to be used in an oil
20 separatiﬁg. procan for--separqting and -treating oil from
oil-containing induﬁtrial wisu watam,--.. a drainage a:!.d to be
ugsed in a papermaking proeﬁu. a rgt._nt:l.on aid to ba used .'Lr; .
& papermaking probass, and a dhomical to ba used for
recovering valusbla subatancés from white water in the

25 papermaking process.

.-17-.
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a decanter, belt press, filter press or screw press dehydrators, an
oi | separatlng agent to be used in an oil 20 separating process for
separating and treatlng oil from 0|I-containing industrial wast e

wat’er, a drainage aid {9nR8 an ﬁHﬁSﬁisi&L 4 % %% % retention
s, and-a chem.ca o

aid to be used in a paper maRing proce e used for

reCOVEr i NG ViRl oty Pet ab CRBA RS el dokiantibn ARPELTRKI 1O

process. ince an
b ot | byl S34BEIRALE! b cationl8 ool Wb UladE P S0 0110 °,
monomer vi t HPREAL #&Eﬁé&?&bt SHRHE SEVE, 8 4 AR A
\i/;I ng slo}c Lﬁogﬁ%&%g Qﬁ‘é’%aﬁ?@&‘oﬁo?ﬂgcﬁl thamﬁlﬁld%% r ::Cef fects of
Usual Ty, any THOSt S%%%E”#Z@ea #gns”ﬁegaﬁpn%% waskighel SIS
D edot or mi ne Vi PRUBATACL Hefe= cae?yﬁ@raﬂn B SRoShet oL R 0. 299
cont & ns neveg%%q@ Uit 55?95%“ B8 ESLR o EE AR e
Cpocd, Tt carP AN RAGLHEY S008I A atomat i cal Ly e
} - 10 - . Usually, any of such general eationic or amphntaric
watar-soluble polymert is dissolved and diluted in an agueous
solution to a pr.doterminnd low concentration (polymer
concentration: about 0.2%) before use. Since an agueous
dispersicn aceording'eo the invention containe fine particles
15 of a polymer having 8 small diameter and hence has 5 low
viscosity, an excellent flowebility -and a high dissolution
speed, it can offnctively be used for eutomatically-
dissolving systems of a var;oty of industrial facilities.
Additicnally, since an agqueous dispersion of a polymer
20 aecording to the invention has an excellent solubility, it
| can be.diructly-addeq to waste water, sludge and pap-rmakihg
processes.
When an aqueous éinporlion'aeoording to- the
invention is used for weste Qater treatmant or f£or oil

25 eeparstion, the dosage is usually 0.1~2% based on the solid

- 18 -

This Sheet Has Been Replace

I I| i




B8%er 1 e s el ke Al -4 == . - -

di ssol ving systens of a variety of i ndustrial facilities.
Addi tional ly, since an aqueous dispersion of a polynmer 20 accordlng to

the invention has an excellent solubility, it ~can be directly added to
wast e water, Shicgee 308 'Wé‘ttﬁg or the’'dii®zoftent. wgen it is dbag an
agueous dlsper5|on accor |ng t Invention I's used for waste water

treatment or ;grug ﬁddféi\?@pﬂaﬁ'ﬂbeztn{ﬁi%%?gus%ﬁu % Zg_/%based on

the solid wast e

wat er or the ghemd_ag\gf‘u ﬁg‘w di?ecqx 'aotgi gglgd%/ihwé in a

paper maki ng proces usua ased on the

Tm;n:tv‘é"m Eﬁ'np. o % stab@sﬁrﬁ%‘%,%@‘ﬁ‘f&%&%? d goéﬁﬂfgk"}ﬁgﬁ%ﬂﬁﬂgﬂ' |
' the. aquiouSEARERCPEERBIR, SAEHRE KLEREIV I foo, #RECppbdatho®viide’ Ho

i sper si an, _a %ﬁ@%@ﬁéﬁ“ﬁ St fodd et AR S yty1e poiymer
ZSEBSE?TL&?B BLAER, Finpeds éﬂenwt“e DR e s, ne
ool yer 1 ng. SORPRRAFRSHPR o Ve”?éfmr i, A semelon £4 Shonauecls

ronorer wi th ioetepfy Bl chg' Sndnih'odpiitas R el et Bled . com.
o8 2B UhoRSl Pubhe-dotiELS Phu el A b RO AR wre

respectively found within specific ring.a.

—_ Anqéqn-euladilpnrsionﬂaeaurﬂina to the invention
can be easiiy nanufactured by.polymorizing 8 mixture of
monomers including a cationic monomer .:préssed by the

15 general formuls (I)- shows above end an snionic monomer with
ltit:ing:in an aqueousanelt solutton;andwih-ihaaprel-nce of.a
polymer electrolyte: dispersant by means of .a known apparatus.

For the putpone of thl prnsont invention, - an
aquecus salt. solution 48 used in ordaz -to--pravent: the

20 polymerization p’°§“°ﬁ from being dissolved and -alt it out.
While the operating mechanism of a polyner.olocttolyte
disper-ant'emplayed for the purpose of the present invention
is sufficiently clear yst, it may operate as protective

colloid that prevent particles of the polymerization product
25 £rom adhering to each other. - '

w19 -~
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For the purpose of the present invention, an aqueous salt solution is
used in order to prevent the 20 polynerization product from being

di ssolved and salt it out. Wil e the operating nmechani sm of a pol yner
electrolyte i SPeaSaRkiBHRRO Rl Ty Une York23 Harnule
I nvention Is suffrcrently Clear yet, 1't may opérate ds protective

el 04 Tat (390 UBRleP R’ &' BRrBhgl P nPdtdbil£E HallkyY Yoty vipaeld W
L TS B A L0 b ey
hat dl y ?;fﬂ:ﬁf atnga’ ?@i%ﬁ&%ﬂ?‘?& prodpah e B4R ""ng'f’%?’q*mf's
o ot ort & ‘Squpque Wit Wozurion, 1tnewgh Lx YT ASREHIY O 0 0

a fl occul atj ng and dehydrating agent, it shows an excellent 10
flocculatingrﬁpf ‘due to the particular synergetic effects of the

pol ymer if conpared wit eneral cationic_and anphqt eri c. wat er-sol ubl e
pol yners because it is STpeps dg'%ﬁﬁ‘gﬂ‘s?ﬁg‘%%%%?ﬁ’&i%noner
expressed by the general formula (L) shown aboye and. an propriate
ani oni ¢ npnor?ﬁt.‘%?ﬁxfﬁ?% W%’MP&P@W g? E oi/%mi?‘ sf*)o'ﬂé)é\fﬁq Mty
to ' Olls'rlocculating and dehydrating agent, it shows an excellent

10 flocculating effect due to the perticular synergetic effects
of the polymer if comparsd with genersl cationic and
amphotaric water-soluble polymers because it is a copolymer
compriiing & cationic monomer. expressed by the general
£otmu1; (I) shown.nhava and an sppropriate enionic monomer

15 within each molecule. It also shows q'strong affinity to
oils. '

Since en aqueous dispersion according to the
invention shows éﬁ excallent solubility if compared with eny"
existing conventional cationic or amphbtqric water-soluble

20 polymers, it can be added diractly to weste water, sludge and
papermeking processes as a flooculating and dehydrating
agant, as an oil separating agent, as & drainage aid, as a
retention aid and as a chemical to.he usad for recovering

valusble substances from white water of papermaking.
25

- 20
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Si nce, *an aqueous di spersion according to the I nvention shows an
excellent solubility-if conpared with any exi sting conventi onal
cationic or anphoteric water-soluble 20 polyners, it can be added

di rectly to waste wat errngl peisifaret) dnvent it WiTaKbaJaBbereHaas 1S i‘entér, |
floccul ati ng and dehydrating agent, as-an oil separating agent, as a

drai nage aid, a@tafl by wap!EH!dednpidh mﬂ%ﬁtﬁ%ﬁhﬁ.g#xo%ghb%hus Sdobe’ of

recovering val uabl e substances fromwhite water per maki ng.

The present ipNgNbi@bent! fgﬁﬁr' g ' etadi knRY
exanpl es herei naf e?,“%\il:t*r'\%ﬂg?\ t e#s‘c)o eﬂg‘weahte%%méfggeﬁ? !tﬁeeﬁp%ﬁglirs”gby _

no means Iini&gﬂTayeibe fol |l owi ng exanpl es. 5 Exanpl e 1
4.2g of a honopolyner of acryl oyl oxyet hyl t ri net hyl ammoni ym chl ori de as

a di spersagt and 84. Qg of- sodium sul fate were dissolved 1Tn 303. 2g of
10 ion-exchanged water in a 1-liter five-necked separable flask

equi pped mﬁthFiaﬁégéggr,_a thernmoneter, a reflux condenser and a
nitrogen inletl. 799 (85 nole % of acrylande,/ 27.8g of 80%

(nonomer - 15 content 28: 388K RONbQUaRE Y, 1eneY DT 0 Ut “oryl ¢
acid were addgg-pRgyEbRyethyl 0XEflethy IHitidditel Wilcriaa’bs' ol GidBersent
| | and 84.0g of sodium sulfate were dissolved in. 303.2g of -

10 ion-exchanged water in a l-litcﬁ five-necked -eﬁarablc.fiask
equippead withza-itirrer,-a;thﬁrmom-t-rt a reflux condenser
and a nitrogen inlet. 45.79g (85 mole %) of acrylamide,
27.8g .of 80%'aqueous solution of
acryloyloxyethyldimethylbensylanmonium chloride {monomer

15 content 22.24g; 10:mole %) end 2:97g (5 mole ¥) of acrylic
aoid-gare_addad-thnznto;ﬂiqllowndmby heating thnmrﬁo 50°C and
the air 1naidoﬁwaoadisplacnd with=n1trognn; 2.0g of 1%
aqﬁnoue solutianaofwa,2i—aaohis(2nan1dtndpropan.)chloride was
fﬁrthar addéd thereto- as & polymerization initiator and the

20 polymerizing operation was conductod.with stirring st 50°C
£or 10 hours to obtain a 9olym§r in the form of fine
particles dispersed in the aqueous salt solution.

The viscosity of th‘:EQUGOUI dispersion fell to a
final viscosity of ilOcp when 26g of sodiuﬁ suifatq was added

25 to the reaction mixturs.
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the ai,r- inside was displaced with nitrogen. 2.0g of 1% adueous
sol ution of 2,2'-azobis(2-am di nopropane)chloride was further added
thereto as a polynerization initiator and the 20 polynerizing operation

was’ conducted with stirghpg %ﬁ-SQLEEflC’feg’%‘.’“éer J@M ﬁ%?éau

polymer in the formof fine spersed

Final Vi scosi ta“‘f’“ﬁ seRuiAen"bh Sapbiath, 06efth ﬁ%ﬁﬁr 1 g,
reaction m Xt

When the r eact | on pr gng'ﬁést?‘sgBFaﬁﬁ‘? nf%l%/"fm h'%(ﬂjé’ %‘l?ﬂ 4
Soruti on showsiog’ SraEaThpstar baSuLiEE 10,50 et AntE dakighss,'

aqueous salt wyd Viscosity"). . Further, all the
vi scosity %ea?grkékeb?ﬁ?! gﬁown in ° this specification were carried out at

final aquegus di spers; of “FBRE? ot “She ViR %e;‘gwmqmnm s
QE?ipﬁBSir”tveL*“‘i-W WP sins PR REm EREr el (elf fof UAE P poar A
opti cal i cr oBESRELAEYA A drHAB 8k et “??nZXSQ“r-P?SrZ?aéQnL“;S”gﬁsa”t hose
.obser ved i nmedi at e aftegmt hetganﬁac ur| n &Ng-:l.lrr#.tzysail.on was viewed
10 through an opt:l.cal mxcro-cope, independent fine particles
having an av.rnge particle diamster of 5un were ohserved.
After having hdm'hemmtiaally- sealed and stored -at room
temperature for a-month, it was exemined again through an
optical microscops to-find independent ':E:l.ne particles same as
15 those cbserved .immediate after the manufacturing. No mutual
adhesion of fine particles was observed. - 'I'hul',-' it was provad
that perticles of the polymnf in the aMs dispersion would
not sgglomerate-end remain in a dispersed state ‘if the
solution _1.'.:“,” for. a pi-olong-d feriod of time.
20 . Table 1 summarizes the conditions of pﬁiymez*ization

and the types and amounts of the added salts in the examples.

- 22 - This Sheet
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solution is stored

[err]

It was proved
1]

Table 1 summari zes the

Thus,

23 [Tabl e

20

———and the types and _ampunts of the added

ne.

I n the aqueous di spersion would

sl 3 4oa

?ggb;pgripd of ti
pol yner i zat.i-on.-.

in the exampl es

onerate and renmain in a dispersed state if the

a prolon
conditions o

salts

g

adhesi,on of fine particles was observed.
or

particles of the pol yner
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(2) (NH[err])[err]Sqerr] 15 (3) p-DVQ
pol yacryl oyl oxyet hyl tri met hyl ammoni um chl ori de (4) p-DMC
polynethacryloyloxyethyltrlnethylannoniun1ch|oride (5) p- DVDAC.

Iy di hyl d I I d h
arount 5 and some’of 1 n&™ Tebe’ CRhe, ebbreviecnd ufflh lafe HPEMGTFed

obtained in t exarrpl es. S
25 {Iq'aqﬁz'lg' o Wi ght of Propert i-es of
Aqueous Disp i on

Total Ampunt W'I ﬁ“’xﬂ%’ﬁ@ﬁﬂ‘ﬁdﬁ‘v%““‘ﬂ%ﬁ% dﬂ%fgésl ity

Time for

Aqueous PTG} éuathauq;ﬂgyloxy athyldwpg}gmzylmonlum &Rlox ide
Dispersion§ ol ucia]?
(cp) ol ﬁ%‘% aﬁéqﬁeprmldimowmmzyl i oride

: base
(o) “oaibo: ¥g*ﬂmi&apropyf%rimethylammanium chlorid. Di sper si on

Exampl e 500 10 22.0 110 5

No P _ Z%Mm mathacryloy_l-osy.thyltr:I.mcthyl;montum chlor:l.de

adhesi on of ' ' o ' _ '

particl es DMQ: acryloyloxyethyltrimethylammonium chloride

after 1 : N . - nonth

2 500 Ahmj (aaryiandde 230 - 75 T vemgE ditto

20 3 5 S 105. 21.0 650 71

ditto 10 ofhei sorylioc scid 500 - - 105 - - 210 300

66 15 ditto 20 5 500 90 -

18. 0 IA&56tGGOﬂiG QG%: . 40« ditto = 20

6 500 90 18.0 250 . 45 10 ditto

20 AMPS: 2-aorylamide-2-methylpropane.sulfonic acid - -
(1) NesSO,. - . -~ o - S - )

(2) (NH,),80, |

15 (3) p-DMQ: poiyaoryloyloxyefchyltrim-éhyihmonium chloride
(4) p=-DMC: --polmt_haeryloyloxyethyltrimothylammonium chlo:;*ide
(5) p~-DMDAC: polydimethyldiarylammonium chloride:
| Table-2 sumnarizes the amounts and soma of the
properties of jl:h." £inal aqueous dispersions obtained in the

20 examples. B B | N
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7 500 105 21.0 1200 63 10 ditto
20 8 500 105 21.0 2300 65 10
dltto - 20 -9 500 105 21.0 2500
166 ° 120 [tto 40 Conparative 1 500 105
21.0 %%Eltxg%l e 2 500 "50 - 10.0
nmass al 0 0 0 46
5000 particl eq weignt of 13 Broperties of Aquecus Dispersion :
adhereq to Diaporsion. | Totai Amount of Sats Viscasty | 0s% A Stabil |
sporsion | 5% © | Average \ Time for
feaCh otper ©) . of Final Aqueous Particle v c::m |
to fornga Dispersion | Satt Diameter Dissofution
mass afg er Amount | wise - et 1 gSyution | @m "4 {56k) |
105 21.0 18500 L (@ 38| basedon | 60 90 ' |
dhesi dh of .. fep) : |
particlles z:: on
after Exa
mont h  j =mPe t | s0 "0 Th#%quept® di spét si onfs® wer e [tNest ed  f|0
kolubil-ty in a nagner as descr] bed below and rated{i r of "the
spqnt ffor disgol utipn. 8 FQraneach tlest,
LMOOQ ofRdistille put_Ynto 21300 lhegker stifdred
th a fagnetic |stilser at {aor atfaio 230 75 8 | aito 20 26
f 1000 pmto pr a vo >d gt er 1 T TRe. agqueous. | L0l SPENSIon
s theh added tfo Bl b K & RS 2? ga—sy:' ch-an
anount §hat nad 1889t i p#.00f 30 {he &I@Seggal due 0. 2%2and-
the tink requirdds flosothe | o6 pplasmer |aoconpledely Migssol feghnto fhg ..
di stillgd water DECONE EVENM Y [ranspayemnt T viemneg—w =S
measur ef. i or.chtfl ot o A ssallis gn drdie o) o [own
in 7 | 500 108 J2100 J1200 0 [e i7" [ae - |20
s | s00 105 . | 210 2300 o 10 dito 20
9 | s00 105 | 210 2500 6 |1 dito 40
Comparatve | 1 ] soo 108 | 210 mass | S
Example " "
2 ] 500 50 .. 10.0 mass - -
3 | so0 106. | 210 150 48 5000 . | partices 120
A ' - adhered 1o
each other
to form a
: mass
] . 1 day )
' + | s00 108 |20 8500 a8 80 No )
adhesion of
- particies
after 1
month

The aqueous dispersions wére tesfed for solubility

in a manner as described below and rated in terms of the time

spent for dissolu_tién .

For each test, 200g of distilled water was put into

a 300ml beaker and stirred with a magnetid stirrer at a rate

D | - 25 - _—
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Tabl e 2. In each of Exanples 2-9 and Conparative Exanpl es
10 1-4 descri bed bel ow, the weight of the finally obtained aqueous
di spersi on was 500g. Exanpl es 2-6 For each exanpl e,

an aaueous oo ¥, ol Beotuba HRHHE 700 L oo I S, |
added to t he%&’#@g"‘é%@ &?‘h"?ssr?%ﬁ ¥B8, gL ifod et hy Wil ds
haucous di apd VAR heh R hactne SREE Mae Sthe clndlPiHer AT
R o ot R - i
STOULE U pemeg o compatady «--eaggpaep?vsnaqmlwemfat'°
based on the MRFMLASenly ‘tanaperanrc1F igwed TALA GEGR e resthand.
tmc))nomsr s% hlano'lﬁﬂ%‘?@gﬂ nple 8. T&S’Er slggg égaegfoﬁ%’m of thf salt add
Table 2. _ '
. In.each ofzﬂyanpiea 2~9 and.Comparativu=Examplea
10 1~4 described baslow, the weight of the finally obtained
aqueous dispersion was 5009;
Examples 2-6 - - - . .o
_ For each exzample, an aqueous dispersion was
15 prepared by polymarization by the method same as that of
Example 1 except.that the conditionl listed 1A-Table.l were
ussd for polymptisdtioﬁ. Thswtype and the amount of the salt
add.d to the: obtainad aquooul dispersion to reduce the
viscosity of-the lolution is llno shown in Tablae 1. Some of
20 the propertias of the aqueous dispersions obtained in thess

examples are algo summarized in Table 2.

- Exeuples 7-~8
' The monomers and the salt oi Exanple 4 were used

25 for polymerization with the same respective emounts and

'-26_-
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the soblution of each exanple are also shown in Table 1. Sone of the
properties of the aqueous dispersions obtained in t hese exanples are
also summarized in Table 2. 10 Exanpl e 9 The nononers,

the salt and SHRceherRESOR s aach o o528 bRoboRgyMer i zation

with the sane respective anmounts an concen?ratlons for this exanple

ol yhor i zat | cROSPAPFRA Wibecke AfardLofif butiopt Skt ¥ns' amoynt. of tne

after the pol Iﬁéﬁ%oﬂﬁ& % fGhagled MGy {10V Ba .oﬁog:hﬁ. hh\‘:‘éln\ﬁrﬁ%ed

at the time o meri zi ng oper.atTon toreallze
concentrati ony of I o) p nyphis
Exanpl e. Tab*'lq Eﬁ%ﬁgr?z‘e@ well{ieucso? (gins%ng%h%ornbnerl ?a | 0?1l of this

this © Exaksfueie ey JFod fhE. %qmﬁwﬁ Wm@““\%akﬁe?h'e”
nal_squeouse gy SHeEsR0aUBYRL EEkSdbLor So WER The' \QURBLY of |

vi scosity was
found that ¢ hEoR, §eaé’ﬁieﬁ§$5°ﬁ%°€ ?@f*é%eﬁ”ﬁé S b, 2y 30T 3 | ‘vsg}“?
pol yrrer i zat1 oftE ti:a%p?%hﬁs#iy- of the aqfboyd 4 % stiatond o
di frge;;isopegﬁgm o prambTad a8 %81u0 suiMerida "G %&'1% gameter, alonger
10 |
B 109
. The monomers, the salt and tha dtspersant of
Example 4 were used for polymerization with the same
respective amounts &nd concentrations for tlile example except
15 that the amount of the salt used at the tima of -
polymarization and that of the salt added to the aqueous
' dispersicn after the polymerizing operation of Example 4 were
collectively used at the time of the polymerizing operation
to realize a htﬁh?concemtraﬁian.of the salt for the
20 polymerizing operation in this Exemple. Table 1 summarizes
the conditions of polymerization of this example. BSome of
the properties of the aqueocus dispersion cbtained in this
sxamnple are alio summarized 1n_wablo 2.
Whils the final aqueous disparsion showed a cartein

25 degree of flowabiltty; its viscosity was 2500cp or a value

- 27 - -\
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conpl ete dissol ution. Conpar ative Exanple 1 (for conparison mnth
Exanple 9) 10 5. Og of a honopol yner of
acryloyloxyethyltrinethylannonlun1chlor|de as a di spersant and 105. Qg

’n ?L”J"Q%S;”r ;t‘#éﬁ??aﬁﬁﬁﬁ hEE o¥ Ctnd "adeoud Gylipesnion ¥ 3}3@?{& \'am de.
chi if?dg 80/*?““28%%"éénféﬂ%ﬂttﬂﬁg°4h€°“*¥#§%§y§#*&’er Sh5ed sbigREmy o
Gna’the air i ALeReREEA RESRERIpe Y, RELEY 4 A (G hCUGSE 1e agé%e”] Ny
§§{ oot " aleRes"End %ﬁ%&%&“ﬁ?&%ﬁﬁﬁhﬁﬁ% adagisitntray.” Hes
&a?§Zﬁd3§9ed%*\éﬁs§ri%%?"s{s?étﬁ’h Sty el e Sllravery; larae
ﬁ(r)a(r:?e??dwas %@@?B}'&g 6° Pl a:l.lts Vi Scosimygorzgi:im%ngia af ter %‘%ut an

29 further i nal roduced pol yner aggl onerated to a | arge -
mass and no p&PvngPtPndﬁbanhﬁggﬁu state was obtained. Table 1
summari zes the conditions of polynerization of this exanple. Sone of

the results of polynerization are al so 5 sumarized in Table 2.

Comparative Exanple 1 (for comparison’ with Example 9)
10 © 5.0g of a homopolymer of -
| aqu1oylou95fhy1trimothyiammonium*chlo:td.“as a‘dispﬁraanf
and 105.0g of ammonium _-uJ.f_ate_w-n ‘dissolved tn 269.74g os"'
ion-exchangad water in the -épgrablc flask of Exdmple 1.
16.08g (30 mole %) of acryia_:_nmo, 91.31g of 80% ;queous
15 solution of acryléyloxybthylt:imethylammonium chloride
(monomer content 73.05g: SO'mole-%) aﬁd 10.87g (20 mole §) of
agrylic adid were added thnreto £ollowed by hnating them to
50°C and the- air‘inside was displaced with nitrogen. No
| monomar corraqpondinq tq the gnno;al formula (I) was used.
20 2.0g o: 1% aqueous solution of |
2,?'-ﬁzobistzfémidinopnbpan-)chlor1d§ was further added
theruto as a polyﬁ.risafion initiator and the polymerizing
operation.was.condudtod with stirring at 30°'C. As the
polymerization proco.ded,lthe_-yltem increased tts viscosity
25 and, after about an hour, it was impossible to stir it'any.
| - 28 ,-.
—
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Conpar.ati ve Exanple 2 (for 'corrpari son with Exanple 9) 5. 0g
of a honopol yner of - acryl oyl oxyet hyl tri methyl anmoni um chl ori de as a
dlspersant 10 was dlssolved in 323.74g of ion-exchanged water in the

L B e s e et 1
zéglimo!e%ngoj?si%g ’;"5‘8‘ E?“"‘T%@ FoLEr 1o o 2 Q'S’g"eés sk ﬁaﬁ/oagﬁa@%ﬁgi; |
content 52, 05eoAE L b AR T T Y o W3S e 81 R o "RR2

b FL%Z?EW%%OW S e it
ni t r ogen. ¥ g ﬁiﬁ%ﬂ@gﬁ? sol uti on of P

2,2 -azobls(z-anidinopropane)chlor|Qe was further added thereto as a
polynerization initiator and the pol ymeri zi ng operation was conduct ed

With stirring.at 50 e polynerizatign procee t he system
i ner eased itsggmng;Lgi lfﬁ ;malg i EJ‘ arison u& ggcgglty and.

ft bout h bl e t t . t further.
Eing{ls,ogheagrogﬂged pﬁm@ﬂe Ppoaﬁéﬁﬂ§§ﬁ£§§;|éé to alla?gé n;;s :Ld no
polynmer in a d|s Ersgd ste‘t‘¥ i#ﬁ obt ai ned. Table 1 sunmari zes the

condi tions of® RSt : ,.ﬁp-ggﬁ“gﬁenssgep$5 of

10 was din-olvnd 1n 323 749 of ion-exehangnd watar in the
soparnble flask of B:ample 1, to which 509 of ammnnium
sulfate (12 5& baaed on tha nolv-nt, 10 0& hasod on the tinnl
product), an amount emaller than 105 09 of zxamplo 9, was
added. As 1n th. case o£ Ixampla 9, 13 525 (30 mole #) o£

15 acrylamido, 65 19 of 80% aqueout solﬁtion of | :
acryloyloxy.thyld1nnthy1h.nzylammonium chlorid. (monnmar
content 52.08g; 30 mole %), 31.16g of 80% agqueous solution of
ncry1oyloxyuthy1trimothylammonium chloride (monomer content
24. 939. 20 mola %) and éqiéé"(iéhﬁél. %) of acrylic acid vere

20 added thprotogif?llow.d by haatinq thnm to 50°c and the air
ingide was displaoﬁﬁ with nitroqan. 2,09 of 1% aqueocus
solution of 2.2'-azobis(z-amtdinoproéﬁneJchloridg was further
added thereto as a polymerization iniéiator ané the
'polymerizing'Oparation wes conduﬁted with stirring at 50°C.

25 As the pdlymerizat¢on procaedid;'th. aystam incréa-ad its H

.29 -
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pol yneri zati on are al so summari zed in Table 2. Conpar ati ve. Exanple 3

(for conparison with Exanple 9) 105. 0g of ammoni um sul fate
was_put into a separ abI e 10 flask of Exanpl e 1 and 273. 24g of

i on- exchangedyYgh8si o) I%'ﬁ[ i
acryl oyl oxyethyltrimne n‘ngﬂidﬁ?na%mrl dehcf'% 5%’%&?& 0 Qj &3 stic

SE”S”ETELerZram ”?ﬁ%?gf*%‘“ﬁ's' FADREDy e Bl folymey ogifibplicpiga Tl
;/?:r Sr oslcgilygt hyl gi met hgl @éﬁ?gr/ammm :&IOH &&'?Ir?o.ﬁor?gftgom'ent
SérSIsogyl ggyrer?h%t(@'?ﬁé%h ?gﬁn%nl uﬁm&riﬁ%@ow ggntent 24. 93g 20 -
ot el i I .

2,2' -azobi s(2p H&B‘nggﬁef%%/?g Uﬁgg@ﬁﬂﬁ &grnoév(ﬁ?é'(? 2. thereto as a

pO|yITEI‘I2atIOI’l initiator and the polynerizing - 25 operation was conduct ed
for 10 hours with stirring at 50[err]Cto ' '

31 produc reci.pi.tgte of pgl r particles h |n an erage
particle di amw%ﬁ ﬁre g%;(ﬂ" % gﬂj %on

When quietly left overnaggtog oS B3hsh &gsnéffatn was put into a separable
' _ ;g,;?lpak of-sxaﬁple 1 and 273.24g of 1on~nxchanga¢-wntor was
added thereto. 0.5g of a homopolymer of
acryloyloxyathyltrimathyl ammonium chloride (0.5% based on
the monomers), or an emount smaller then 5.0g of Example 9,
was dissolved es a dispersant thersin. uAs-in:th; calg'o:
15. Example 9, 13.72g (30 mole %) of .acrylamide, 66.1g of 80%
- aquecus solution of acryloyloxyethyldimethylbenzylammonium .
chloride (menomer content 52.08g; 30 mole §), 31.16g of 80%
agquacus solution of acryloyloxytthyltrimathy;ammonium
chlorida (moncmer contént 24.93g: 20 mole %) and 9.28g (20
20 mole §) of acrylic acid were added_thereto, followed by
heating them.to 50°'C and the air ihlide was displaced with
nitrogen. 2.0g of 1% aqueous solution of
2,2'-azobis(z-amidinopropdnn)chlorida was further added
thereto as a polymorizationfinitiator and the polymerizing
25 operation was conduated for 10 hours with stirring at 50°C to
- 30 - T
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5 polynér adhered to each other and could not be dispersed if stirred.

Table 1 summari zes the conditions of polynerization of this exanple.
Some of the properties of the product - obtained in this exanple are

al so sunmari Zggobicdal! frdcipifate of polymér Phrdidled PavihgUad averagec!
‘having an average particle diameter "of 5mm was dissolved into -
distilled vat garvicledadaiBiel! 47 S SOUDRY £ anad! ule0 gad @ etely
di ssol ve Into the distilled water and becone evenly transparent if
viewed W th eygiy¢agnieasured. The tinme required for 15 conplete

di ssolution is also.shown in Table 2. The particles took 2 hours for

di ssolution |ike conpar | y ggwqﬁ; pq?gp§%&t .
Conpar ati ve Exanple 4 (?gkﬁcgggg?l o% W t ?ggﬁﬂﬁﬁ? 9 icles of t?ﬁé

nononers a t nple e&d fOr, Iwrari ' ig h
t he sane rggpkg’?ﬁ}gka%&ﬁ%QE ea‘;we‘fg’:'g'r'l‘cﬁen rat?oounld;?gg'gt thg't t g&g’n\gtftnt

of the di sperm& Ws I ncreased to 20g (20% based on. the nononers),
The viscosity 0O fhe *fi nal aqueous di spersion was -25 as high as 8500cp

and did not practicall y'ﬁﬂiw_rgg*tém!arizes the .Sc?rhdeitim& t°|£0 Fglmrizat%.%n

flowability. sunmari ze con

DAL e, s, sy Bl oM Shrofe Sl i Yot 00
obtained in thia exsmple are also summerized in Teble 2.

10 - . 0.5g of the particulats product h'avin§ an averagé
parttc]_.'.' diemetsr of Smn was d:{.sao‘lv’od" into dimtilled "!vafér
and thi time :-_qui_r;d_ for- thapolymartm completely d:l.isolvo
into the digtilled wster and becoms evenly transperent 1
viewed with eyes was maiﬁ:od.- The time required for

15 complete diseolution is also shown :I.x'ii' Table 2. The particles
took 2 hours for dissolution like eoﬁpaubl'o ordinary powdery
products. ' o

WMM (for comparison with z:#mple 9)

20 ~ The monomers and the salt of Example 9 were used
for polymerization with' t& same respective amounts and
concantration sxcept _that the amount qt' the dispersant was
increased to 20g (20% based on. ﬁhé monomers).

The ir:l;scouty of th. final agueocus dispersion was

25 es high as 8500cp and 6id not practically show any

' + Has Been Reﬁaced
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5 L The tinme required for conplete dissolution was measured as
in the case of Exanple 1 and the result is also shown in Table 2.

Wiile the average particle dianeter of the particles in the aqueous

di spersion wesLowasilyeyy small, t hey dr.opped in.the formof solid
masses because of its renarkably hlgh VISCOSIty when tried to be

result . uas same ZL'%“%ase% Y ] BrBlRes of BUplE1Bekson
?ﬁLyQELeOUf d|spergﬁgﬁﬂ%%gbareghﬁﬁféi eﬂ?&kg@%ﬁ%ﬂr L?ﬁ'AggpéugFudgg I n
dﬂ‘;g”t g @anté BBl el e i o “Ghpadie &é"‘!‘e@@%ﬂﬂgiﬁki "
h
and tﬁenZ?ﬁ“g P or edet 2%2‘2@%%{%:%;#19%%39% P&Ftrﬁauaiggovepﬁg Lhe
concent rat i oreareBrES RECE i SHE %, elepelAl T, FeOsHEpeeule im peg o
20 seconds bYeEaRs18 ndnih 4! | Whi s Gl RIUGE pa?R1c18%aladBles S thi
d f -
The f1 ocoul af BAEGRNYS 8E0e 4 THFaRapch, Han role51v8aY BnBesh by

gravity filtephad 3Rdob08 £ToHS £5 fruta r1::61 's014% Sasses bacause of its

10 remarknbly-high-vi-coaity-whon-tried:to be injected into .

distillod water by=mnans of a syringe. ..Thus.the net result o
wag-same as the case of- dillolving Lnrge particlec of a

15

- The agueous di;porsian preﬁarod-&a Example ¢ was
applied tq asludge in a mun;cipal sewage treatment facility to
test the flooculating and dohydrﬁting effact of the agent,

-+ o The test: was conducted in the following procedure.
20 200ml of sludge was put into a 500ml besker and then a
prad.terminhd amount of ah agueous solution dissolving tho.
aqueocus dispersion prepared in Example 4 to haﬁe a polymear
concentration of 0.2% wes added thersto. The solution was
stirred for 20 seconds by means of a stizrring rod equipped at

25 the front end with three round sticks with a diameter of 5mm

- 32 -
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wat er ,was neasured 20 seconds after the filtering operation. 5 :
Meanwhi | e, the sludge was held between a pair- of 30cm square pol yest er
nmonofil ament filer cloths, which was then by turn -~ held between a pair

of "pol yvi ny! cih@rd dbargf}e 'of)rﬂwe% was zoflafudl 8f08VE5vE dePdongd. | O

30 seconds in order to renove wat er content ron by ans

E. Etygﬁa“' d IB““W&- yidida W %*%*%2?#?3”?-‘1@5 fagiiy efﬁﬁ#aéﬁ'f@ ]
sleu)cglg(raa;ﬁd fhe MI%%@W;%J&*'@@E% \S@hg%og;'tt$§eMryl n*qw@t ¥

120[ err] C 1 or e P Ursig m&é&u:.q:zo seconds' gﬁ@&kcéhréfiitﬁgf%ﬁ gﬂﬁé&@ﬂo 4

i Sper i ong °°”pa;'ts°” C°”‘°araf've VI PLEpared hy L he fEgoe
descri bed | n lj%?)ﬁ\%’?égpa nt% il #1 g%gﬁ Rloi’gg:i'1 SEGQH‘E

Sart solut onﬁé‘.2%05.fymﬂlﬁiw%o5*%‘39&9%8«’%?&?%938%%@5%%&
ot ymer - (copd ke roRPHEA Y et e PR IRIRRI-ATHRCHEE HEOFL 380**@%»
aqueous salt gsg# | $ociieg S palactdl For'" 3D 4338nas In order to réatve g,

sunmari zes th

o o bob B SRR bR B R By nrbSLlBag oL P

10 unit having a piston dianeter of 20mm, maintaining a piston

proqagra o!ﬁSOkg/cm . Finslly, the water content of the
dahydratqg,sludg- was datarmined.froﬁ,ths weight of the
dahydrated sludgs and the weight of the solidified sludge
aftar: az-yfﬁE It at 120°C for 3 hours, - o -iutes

15 An identicsl test was conducted on samples for
comparison. .Eor~comparativa sample 1, an aqqnbus dispursion
of a cationic water-soluble polymer preparaed by the method
described in Japanese Fatent Application Laid-Open No.
61-1;3510 {copolymer wiﬁh'a—molc ratio of

20 DMABC:DMQ:AAM=30:20:50, 0.5% aqueous salt solution viscosity

of 63cp) w&a used, while for qampérativu sample 2, a
'comm.roially avallable powdery amphoteric wator-aoiubla
polymar (copolymer with a mole ratio of DMQ:AAC:AAR=50:20:30,

0.5% aquecus salt solution viscosity of 65cp) was used.

\\|i\i“\‘iiiW i \‘iﬂi‘i\“




Sanpl e - ' ~ Filtered Water(m) Water Content (% 5 Exanple 4
115 78. 6 -Conparative Sanple 1 98 - ) _
81.5 ' Conparative Sanple 2 103 80.7 Remar ks:

Solidified Sl ud By : " :
aéugohs:glsEersro%eof ;ﬁ a%%#éﬁ%??? q%*p§g¥%¥9§%ﬁﬁﬁfr p8F§n§?pf?°@§3nﬁPe 4
sol 1 di i stsf’ﬁﬁf’““%f we BRAGN K et G O ol boT R84 18T 8T Ekom: .,

Samples 1 Th|s may be due to the-synergetic effects of the
cationic nono r aV|%g a benzyl group and the anlonlc 15 nDnoner of the
pol ynmer of t ; . - a3

The aqueous d gam ;bons of * anphoterl 1YeéFed q
in Exanple 5 pn anple 6.were apol?ed to Eﬁ%ﬁ&¥ |ne mﬁ?gé conta|$%§?cil
di scharged i ngFra~crude—ort et t-frep—e=}
separ at i ngSef | Example 4 FblSeach test, 1 1it

oi | was =dded to 10 Iiter of |n1tated sallne mater

addi ng KC1 by

35 36ny/ |

743mg/liter

m xt ure

An agueous dispersior of en amphoteris

10 water-soluble polymer of Example 4 obviously showad an
improved fiédéﬁiigfngvetféc%'aﬁd pro@ud.d“ioii&iiiédlélﬁdga
with an improved water content wher compared with Samplas'I
and 2. This may be dus to the iyna:&.tié‘ éffacte of the
cationic monomer having a hnnzyl group and the anionic

15 monomer of the poiynet of the inw.ntio;:a
Example 11 An 01l Sevarating Acent
 The aqueous disparsions of amphoteric water-soluble
polymers priparod in Example 5 and Exemple 6 were applied to

20 saline water containing oil discharged in s crude oil

_ exploiting operatibp to test their oil uepatating'affects.
. For -522 teat, 1 liter of Arabian crude oil ﬁas
added to 10 11t§;r6£-im1tated saline water (obtained by

adding XCl by 37mg/liter, Ne,gO, by 50mg/liter, CaCl, by

- 34 - :
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was stirred in a mxer at a rate of 10000rpm for 10 m nutes and was
allowed to stand for 1 mnutes. The turbid 5 oil-containing water of the
| ower | ayer was separated as imtated waste water. The

test was cond g1l Rat-ne | Bk ROl » of t B& i it o

wast e wat er mgghﬁg%k?ﬁ%6 EEP568%%B'bQ'Sgﬁgtgftgﬁmf%éﬁggg%%b§yh2§ﬁéggﬁi%s?ar

tester revol vi reaf.tar, \a pr erm

amount of an’ T diBrilISd whEhE, 85 £pGEEite PIFIEALTEn] B IR Iz

pr epar ed ' t a_poly. C tion of .0 1% was '

added theretodgﬁdﬁiﬁgggh\ax?ﬁr S @gggt?gréﬁ%?%étwwﬁot @e_@&%,’%en

parti ol o di amebl Was°BaiBhen b Frendeor " ndnuren..; Hm 8 %t i ng

operati on, St h% ')étnﬂrtﬁﬁg ?‘ﬁ Upag%lé)?e%o st&r.(l for yq\‘/'g m nut es a% then a
| ower portifon~of" PP i QF uFae (JRwex | BAPATAted

'turbidPty sagcgrgiagpgg?ahgégcn01) and the oil content. 20

Meanwhi | e, an tonduct ed on the aqueous di spersion
repared in Exanple 6 and s |l es for C arison, __For, conparative .

garrgl e 3, an aqtrjrgou's'di gg@r Sgg'ﬁ was W%°%€Fﬁh'i?ﬁ%l%%$%%

prepared by t t hqd -described in Japanese Patent Application

e pen No. SOSHL B the 151E85R0: YARES FEYAL YAR St knsche 1000u]

36 DIVABC: AAM=40: 20:.40, 0, 5% aqueous salt solution viscosit of

60cp) was u$eg,¥%ﬂ‘1 énpoﬁ%émgr i%‘!g%_h%?e‘d'% tester revolving at a

' . 10 rate of 200rpm: Thereafter, a predetermined amount of an

adueoui solution dissolving the aquecus dispersion prepared
in Exemple 5-to have a polymer concentration of 0.1% -was
added thereto and the mixture was stirred for another 30
ueconds,’ﬁhanstha rato:of#revolut4on-was»rnduond to S50rpm to
15 see tha average particle diameter of the formed flocke.
After tormiﬂbﬁihg'thaﬂstitrihg ob.ratidn, ihc'mitture“wéi'“
allowad to stand for £ive minutes and thon}a-iownr portion of
the liquid mixﬁure was extracted to meaduz- the turbidity
(lccprding_to JIS*&OIOI) and the oil content. - .
20 Meanwhile, an identical test.was conducted on the
aquecus dispersion prepered 1n.sxample 6 and samples for .
comparison. rbr'comparatiée sample 3, en aﬁuaous dispersion
of a cationic water-soluble polymer prepersd by the mathod
described in Japangse Patent Appliéition Laid-o;;n &o.

25 61-123610 (copolymer with a mols ratio of

- 35 -
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commercially avail abl e powdery anphoteric water-sol uble pol ymer .
(copolynmer with a nole ratio of DMQ AAc: AAm=60: 20: 20, 5 0.5% aqueous

salt solution viscosity of 48cp) was used. . Tabl e 4 '
sunmari zes t K FOMGAAKRSA0 {20240, 0.5% ,qqueousWﬁéi”ﬂBﬂ&%i% bﬂscapﬂ%g
pol yners are expressed in térns of weight based on the vol unme or the

Imtated t ' 0 | ' )
1o ne0F 00p) if uped) ¥ e bonparessoAHkple 4, 872208

Eﬂﬁﬁ;?ﬁ)s (Wgéﬁ&ercigﬁ%ﬁmiviEEKQiﬂ)powderynggphotofic waigggsolub%554o_,
g- 0 2 47%:](.)ymar (%-‘bwn:? with a ‘ncle ratio ééomgtme%l-gmz&(ﬁm?' €

550 5

Conpar at i ve89%' 5} 'aquﬁ%a' .al"; 7'%11%%0:61&81::%&@! éﬁ%'g'a:gﬁl gaé‘r’usaa.

5 - 2.0 830 . 7 2.5 720
116 Conpar at i ve Tedle 4 %&ri;&op__ %Ghtain“ZVﬂ'ult”Sanpl e 4

5 1.0 141 2 L 7/ ) 1.5 290
220 20 't Tae gaoy of Ghe sided pojrépzRPENsespransed 1a

terms of weight based.on the.volume of the imitated .;wasta
watar. '

10 [Table 4] .

01l Content
| . (mg/1)
not added |- |- 540
Exsmple 5 3 93 3
s 84
7 81
B ‘198
] B-. 89
. ¥ 7 N . as e ?
13 | Comparative | 3
Sampleé 3
_ 5
.17
Comparitive | 3"
Sample 4 s
7 .
20 It is clear that the agueous dispersions of an _'
- 36 = _ o ' :
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37 <anphoteric water-sol uble polyners of Exanple 5 and Exanple 6
showed i nproved floccul ating and oil separating effects when conpar ed
Wi th Conparative Sanples 3 and 4. This may be due to the synergetic

effects of th xméi B e 1QU B .0

nonomer of th?ﬁpﬂ;??ﬂﬁg%éo?ﬂeﬂmomi %% c)nsliﬂus\ﬂ‘l%i"(a m‘i’@rj‘g age

Aid fg@gﬂ NGt

the |iner - of corrugat eg oard %prepare y ad(§:a(r;1"g;(yas m&#ﬁg f"'a%rﬂ "L%"

si zi ng agent aaﬂm p gﬁﬂg T ecy f from

c(:grru_gat ?S boar ﬁ%@?n‘gi&'@o y‘:“ (%é'%c{ 3St';i'ﬁldg(rjd %‘3& @ggp?% ).
erei nafter o respegtively

s 6] b60 oyoibuert ARIEES B2 ey p? pesoRssr BV B

l'i ner stuf u te.water to a pul centratj of

0. 3%(pH:5§5\)A€2“%£ &Woﬁi‘d% Hanfpnip spribder gt th rlHH'P Rif, the

| 000mM neasur hlnder and a predeterm ned anount of an aqueous

sol ution dissgag?ﬁé PRe 20 aqueous dispersion prepared in Exanple 2 to

have a pol ynmer concentration of 0.1% was added thereto, , Subsequently,

t he nmeasuring cylinder was turned around three tines for m Xi ng

and the m xtuge _was_ apadi an St andard freeness tester
t 0- neasur e t hE=¥rree exeoning 25 out of a lateral pipe.

A drainage tost was conducted on-paper stuff for
10 the iiner.ofnco:rugatad board (prspgred by adding a ligquid
alum, a sizing agent and a papér gtrihgth agant to the
recycled pulp of :gcm cpr:gggpqd.hda:d having 420ml of
Canadian Standard Fresnass value. (hersinafker called ."CSF . -
value") by 3%, 0. 1% and 0.2% relpectivuly).ﬂ
15 The test was conducted in the £oliow1ng procadure
The- liner stuff was diluted with white water to a pulp
conoentratidn of 0.3% (pR=5.5). Thdh; 1000m1 of the diluted |
stuff was put into a 1000ml measuring =ylinder and a |
pthdnte:mingd angun:.of an agueous. nolutipn diﬂsolvinﬁ the
20 aqueous di-perlion prepered in Example 2 t0 have a polymar
concentration of 0.1% was added thereto. Subsequently, the
m.naur%ng'oflinaa:_we- turned a;ound threa times for mixing
and the mixture ﬁai then put into a Canadian Standard
freeness tester to measure the amount of the drainnga uomiﬂg.

25 out of a lateral pipe.

- 37 -
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38 A A simlar test was al so conducted with each of the
aqueous di spersions of Exanples 3 and 4.and the pol yners of Conparat i ve
Sanples 1 and 2 described earlier. Tabl e 5 summari zes the

ol o> osabel orK b YN el o8 B38806ESE VEbEChelh orcthe
heodt O Ul Bugous SPRRRHLong P WRRGIAR 3 a5d 1°8RH kne palvaCES Sof
o Exar%xﬁgénnvé‘@ampl%ot and E}g%pé-u-guﬁ? 10 Comparative

®Eonpar at i ve
430 450 ﬂéﬁﬂp S errark%A CSF val ue_when no agent was
added=390m 15 Exa 1% U Jest results. A gy 3jnage
test was cg ted o er_stuff f the ¢ rru ti.ng di um of
corrugated Efﬁbgﬂ1£¥d “'tﬁ¥§ gi“?éc? ed pul p from
corrugat ed bOSdlmia Q ,7-.---A....-7 CSE=400m ) .
The test was Feg ed in t e edur, The paper stuff {as
diluted with Fﬂéi%at er tof 8 9%9%‘({0%% |on of 1% Then, 420n Jof
the diluted sfuff was S PO On  the we qu S Pyipd 4 alumand a
paper 25 stfength agent w.dr-goggﬁ,d..tﬂg.s.peglﬁd%m{ 3% at cbébgp{&(based
Example 2 450 510 . | 580
| Exampre 3 440 ' 500 - | 550

Bxemple 4 | 445 " % [|sos 555

Comparative 420 - 1480 AT i) LB
Sample 1 '

10

Comparative | 415 laso . |eso
s.mple 2 . . S :.';.'-.'_“';3 ..:_ : - -

Remarks: CSP value when no agent was add

15

freenm R

C A drainaga test was conducted on paper stuff for
the eorrugating medium ot corrugat-d hoard (mixed pulp
propared !;aq?QOngg_rpuyp;gd pulp :rqm"co;rugpted board and

20 10% of recycled pulp from newspaper, CSF=400ml).,
The test wes conducted 1n.§§§ following procedure.
The paper stuff was diluted with white water to a pulp
concentration of 1%. Thnn 420m1 of the diluted stuff vas
put into a 1000m1 bezkar and a liquid alum and a paper

25 strangth_agent were added respectively by 3% and 0.2% (kased

=38 -
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39 « on the weight of pulp) with stirring the pul p solution by means
of a stirrer at a rate of 600rpm ‘Then, a. predet erm ned anount of an
aqueous sol ution dissolving the aqueous di spersion prepared in Exanple
2 to have-a poly%gp i concentration of 0.1% was added thereto.

Subsequent | y, ©F walght),of: PUAR) MERER Btirvingnthe Mule olutienpby

st andard sheet : chine at a rate of 100/rgerr] of basis weight. The
pr epar ed SgHF fEirser atiacEate ofi$0QRDN.c| (Themad adehydr at ed by
means of a test al endar press unit. After the dehydration, 10 the water
content of th@rRépterpined,emountaf nanaguepus solution dissolviing fthe t est
was al so conducted with each of the aqueous di spersions of Exanples 3
and 4 and t he 38yPpHSr digpersion prepazed \in Reaupie 2 dod hawvie sc polyder
earlier. Tahle 6 sunmmarizes the test results. 15 [Table 6]
Wat er CDnt§ntcpqptntratioeanp|e 1% was @ided cthuirdioni nSubséigiiently, a wat
(based on the wei ght pul p) 200ppm 300ppm
400ppm sheet vas wade 6n a4 40 mesh uim ¢ HSTAPPI stanBexdDishedt

64. 0 63. 7 63. 2 Exanpl e 4 64. 1

63. 8 maghine a§ a cokpacdlt 100g/m’ &F basis weight64. The prepared6d.O
Sample 1 Conparative 65. 2 . 64. 8 64.5

Sanple 2 Ryedr pepemawes sett batwednna rpaimycnt Seltsdhd] dohyd¥atdd by
means of 8 test calendar press unit. After the dehydration,’
10 the water content of the wet papegr;giéteTQQ; miiiﬁre&{-'
| A similar tast wes also’ conductcd “with oaah of the
aqueous dispersions of Bxamplos 3 and 4 end the polymnrs of
Comparati_vq Samples 1 and 2 described earlier.
. Table G_oummarizea the test results.
16 [Teble 6] Water Content (%)

'Déiebe:ot-nrhinag. ﬂi&v
-(based on the weight pulp)

. 200ppm- - - 3o°pm
64.2 | 83.9
64.0 | 63.7
_ | e4.1 63.8
20 Comparstive 65.0 ' 64.5

SEEgle 1

| Comparative 65.2 | s4.8
Sample 2

: water content whe

28

-39 - T
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40 . "Exanple 14 A Drainage A d A drai nage test was

conduct ed on paper stuff for-  the nmiddle ply of white |ined chipboard

(m xed pul p prepared fron190@6of recycled pulp fromcorrugated board

and 10% of , g4spaper, CSF=180m ). The
ERXANRD PAL

test was condt ocedure. . "The paper stuff was

i qui ;daY“Q}hWQ‘Si added &53,1,‘,%%( %agsdwﬁﬁnﬁﬁﬁﬁvﬁgﬁ{‘f’ﬂ 3‘“’*‘%@?“18? Hn'a
H 6 The

A simlar 1 esiim utdtie, bl G bR ?ﬁ@éeﬁﬁw%ﬁ@@mfﬁ%ea%a& ns
descr 1 bbdcar P8 $0€ bt 'decyled Siylel eron, nRErioResd bl [and A€ BE ° o
bosage of “SmgéTt (pold 25 Tawapeos?, ‘EpRELA0LY: (e wal ght of pul p)

!(?Oppm 420 ZOOpFé)Tain*é' 3""" O%Wnduc%éanfng)géa £01T&wing prpcedurd 0°
S € mgpeper meyss,vas dilutedcyisn, WBAEE WeuEE B0 & PUD 500
0 A Zantration ‘ot o298, Yo ontlE"a 015068 R 5 A By

(based on the weight of pulp) -to cbtain a pH value of 6.80.
_ 1gﬂmﬂh§r¢l#tlx;'fhﬂ_ltlpl of Eiampla‘lZ-wﬁr.=£ollowudx _
A-similer test was also.conducted with each of the
nquoout-dilperctcnl of Eaampldt 3 and: 4 and the polymers of
Comparative Samples 1 and 2 detc:':'ibed: earlier, -
Table 7 summarizes the test results.....

15 ‘[Table 7] The Amount of Drainage (CSF value; ml)

‘ﬁosaﬁe of braih;gimiiag
¢(based on ths weight of pulp)

100ppm . 200ppm

Bxa@gla 2 325 363
Example 3 310 350

| Bxample 4 320 . T
20 | Comparative |275 315

Comparative 260 -1 300

Tue when no egent was adde
25

- 40 - S
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41 _ * Exanple 15 A Retention Ad A retention test was
conducted on paper stuff of stock inlet for an acidic nechanical
woodpul p paper (GP=40% DI P=45% BKP=15% pH=4.80, SS=7967ppm ash
cont ent =727pH0an E 3 at -t ype dynamic jar tester.

The test was T g procedure. 500m of the paper

stuff of stock inlet %ﬂﬂ% Q’P“ waﬁrbbﬁd'&éf 2% o?ﬁ%ﬁ%so . ngtﬁe

Then, a predeterm ned anount an aqueous soO

di

ggﬁgngraltfgﬁﬁ%. tW&pmq?egg&aégﬁg‘%%aagr%‘?l%%ﬁk“l;nI as a
t t i it ol oI -

5. soconds af'?xf-'ﬁ‘&” a%sf-#%' B=a130, B- 5§"5§*"‘3 afh Sonfofe<r27oph} 1KY
sanpl i ng gck Was neﬁ%allowmlteiﬁa " w 15 through a wire
200 h P th tial 10
geconggsazld t hen coI | ected for t he ei 3? . Igls gﬁdﬁ&]
concentration and.the & W%Pﬁ Eﬁ% %@f RE BE? %‘Pe

d A I d I F
conparat | ve <SRGML of wms' % %aéfﬁafs.“%no °?a¥e§$raﬁi‘ex?@”f e

t | ubl b t hod bed
Pat oni Appl | CBFLEH-Eepd. EARte, Jass Foskary T es?é'spﬁmh@nmn-épwﬁ%&

tio of DMABC, DM AATE20: 10; 70, 05% |t solyti t
of 56cp) was QECH SR gelution Alackid haadisous eirmereieR )

avail abl e BOWd garod in Example 2 to have a polymr concentration of O 1%
| was aadad to the paper-stuff of stock inlet as & :etent:lon :
ald w:l.th stirring tha 1nle'l: material at a ratc ot 1500:pm
30 nconds aft.r tha addition of the rotmtion aid the wh:!.te

TN Rk - . Al LRI

watsr sampung cock waa openod to allow Wh.-l.to water to £J.ow

15 through & wire (200 mesh). The whtt- wam was throwm: away
"for the initial 10 seconds and then collected for the '
luoc-eding 30 seconds ‘and tho_ ss concantration and the ash"

content of the collected white water were measured. "
A similar test was conducted on samples. * For -
20 ocomparative samylc $, an agqueous d:l.a_a;iers:l.on of a cat:lon:l.c' |
‘water-gsoluble polymer prhpared by tho. 'mothod described in | .
. Japanesa Patent Application Laid Opon No. 61-123610
{copolymexr with a lnolo ratio of nmc:nun:m-zozm 70, 0. 5%.
aquaous_ salt solution viscowity of S8cp) wee used, while for

25 comparative sample 6, a commercially svailable powderf_
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42 . *anphoteric water-sol uble polymer (copolymer with a nole ratio

of DMQJ AAc: AAm=30: 10: 60, 0.5% aqueous salt solution viscosity of 62cp)
was used: Tables 8 and 9 summarily show the obtai ned
results. 5 amphoteric Viter-asolublen podymerwjsopalynéstwiithyatheléoratio ng
equati ons. Tot al - (SS of stuff inlet)-(SS of white water) One
Pass = of DMQ:AAc: m-so:m:so 0.5% agquecus - §aD¢ttBolutidnt viscoalty
(SS of stuff inlet) 10 (ash content of .- (ash content of
Filler: oft6ddp ) wes Jused. Whl te water) One Pass =

x 100(% Ret enti on (ash content of stuff inlet) 15 [ Tabl e
8] Total One Pass Reterpdistes B and 9 stimipirdly show tEesoneabﬁn&etcstxlts.

Ai d (based on the weight of pulp)

100ppm 5 200ppm The .retedtiinratio witaashu.euzatod b§0tﬁe £ollowing
65. 3 66.9 Conparative 58. 62. 3
20 Sample %watior@ﬂpar ative 58. 4 59.6 | 61.8

Sanmpl e 6 Renmarks: Total Retention when no agent was ‘added=52. 8%
43 [ Tabl epggati |l er Gus %%Mfﬁﬁlﬁ)@%s of whita water)

One Pess. = ——— er——— X LOQ(%)
Retention , (ss of atuﬁ.’ 1n1et)
10
(ash content of (ash content of =~
Filler ~ stuff inlet) - . . whites water) . L.
One Pass = ~ . , - % 100(%)
Retention. . (ash content of stuff inlet). . - :
15 : _

[Table 8] Total Om.!'an'flet'-niiq'n (%)T -

R S PR

nosagt of .Retention Aid . ..
(bued on the weight of pu:l.p)

S AR T

IOOppm 200ppm
60.0" .| 65.3

55. 9 * N 60. 6--.)"‘-_"_" . :'.\_.
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Sanpl.e*

Dosage of Retention Aid (based on the

wei ght of pul p) | OOppm 200ppm 300ppm
Exanpl e 2 20.1 26.8 32.0 Conparative 16.6
18.1 5.5 16. 2

19.8
added=8. 8%

test using a
of stock inl
car bonat e,
were 15 ad
wei ght of pul
pr edet er m ne

di spersion pr

0. 1% was add
test was c®n
di spersi on of
described in
(copol yner w

Sanpﬁ%éé?S)iafigiﬁﬁg;b |Iq%;.

ak

% LV % 1 .
_etentlon &héﬂ no agent was

sinplaype dyn'nhs-iéi of Rét¥ritlion'\ddaconduct ed on paper st §f f
for a neut [ BAgddRSH S WailghitP o£CpuIpqont . cal cium

s sol ution
1,to . haV
26 of Exang

For CQ

harative sanml

PPg Y4Er prepar
nféé#ncai- Open No.
. 0

an aqueous k

7
t he net ho
€¥123610 " 25

l'iquid alu : : _
d respectivel y] 290ppfo 0. 5% {0200ppmd 0. 5% J=300bpm t he .
 Pr=7. 70, oS = )
Exsupieoc? an, ogél 26.8 di ssol vi nd 3% agueous
red_in,Exa e ol ymer corfcenttation of
p;ﬁ‘gﬁg‘cas fs I%ﬁfg. £§L6 Asimla
Ll tgr-sol uble
Eoﬁ?h&@ %gg P e.fsAppIiCati
Remarks: Filler Retention when no agent wes added=8.8%

15

20

25

A'retiht;an:ﬁiit using & Eff%i-ﬁypﬁ'dynamid*Jar
tester was Gonduated on bﬁpor’stutflof stock inlet for a
nsutral ﬁaper (pﬁlp“hskpi“csr-4oomi} calciun carbonats, a
liquid alum, cE%ioni%fst&rch“and a ﬁéutra1"nii1ng agent wers
aﬁgnd“ieepdctivjii“hy 13&,’023‘,'0.5% and 0.5% based on the
weight of pulp,’ PH=7.70; §8=9200ppn, ash 'contént=1265ppm), to
vhich a predot.zminid anount pf*&n,hqunou!”-olutlon
dissolving thifiquooui'dfﬁpﬁr&idn'b&op&rad in Example 1 to.
huv._aipdiymir”éﬁﬁebhtiatiéﬁ”bf"ﬁ.lﬁ*wai'dddia as in the cese .
of Example'1s. |

A -Lﬁiiir”ioht was conducted on samples. For
comparetive saﬁplu 7. an agueous diipcrtion of a cationic
water-ablublo-polyh.r*pt.paind-by the method d.acriped in
Jepenese Patent Application Laid-Open Ne. 61-123610 .

(copolymer with a mole ratio of DMABC:AAn=10:90, O.5% agueous

- 43 -
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salt_solution viscosity of 55cp) was used, while for conpar at i ve

sanple 8, a conmercially avail abl e powdery anphoteric water-sol ubl e
pol ymer (copolymer with a nDIe ratio of DMQ AAc: AAnr10: 5: 85, 0.5%
aqueous salt t S d

Tabl es 10 an ?%Esﬁﬁg%¥+ ?ﬁé} q§51|1 vid “PégulPE?leT grretention

bass Retent | 0 w‘f‘%’m%‘tg@“ﬁ% o corifhiRlyediy; avpt1epl@ biugaey Ot ¢
Eggig?eog thengéﬁé@&fiQfwgymp%%8¥Pb1e Jé%%ﬂ@&gég?pclyﬁiggaqhh .molaZQQEQQT

nparati Ve

?%'dgdlgB sanBfe 'Mﬁ@ﬁ&ﬁ%@sgﬁ%gm°%@?$[ﬁ%%@#ﬁsgéasﬁeﬂmgiwzfﬁv.
Fi r P - R [ £
gosgge of5 etgﬁt#gﬁgkdﬂa' "ale ° e ?Eggédogn({%e wei ght ggppﬁlp)

100ppm 150ppm 2 m ple 1 33.5 4Q. 0
45.2 20 Conparative 83853'810 and rily Shiow the ebtain°ganple 7

Conmparative Remar ks :

Filler Retent Fﬂﬁugﬁén thagﬁmyﬁd%mﬁﬁmcaéﬁ“l’“%% the abov

eguationa.
[Table 10] Total One Pass Retention (%)
10 | sample Dosags of Retention Aid
-~ "] (based on the:waight of pulg) -
100ppm. . .. ] 150ppm..... . ..

Example 1 = | 76.2 . 78.3 .

Comperative |72.5 |75.5
Semple 7 1 : R

Comparative | 72.0 . 75,2 =
15 Sample 8 ' '

amarks : Total Rﬁtant on when no sgent was

[rable 11] Fillar One Fass Retantion (%)

| Doeage of Ratention Aid
(based on the weight of pulp)
100ppm 150ppm

‘ 33.5 40.0
20 | Comperative |25.8 31.2

Comparative

25
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45 _ *Exanple 17 A Chenical for Recovering Val uabl e Substances

fromWite Water A flocculating effect test was conducted on
white . paper in a paper naki ng process for manuf-acturing aci di c 5
cheni cal pul p g i~ |

_ \Tvg'?eﬁ ea;[swgﬁt | nt 0 a .'06i rre 3 a r elof 200rpm by
| ggiaﬂfl 8];1 gl !sgi)l '\[“eﬁt e{h detgrm ned anount of an aqueousO

have a pol yner g co?cerﬂooﬁ%ﬁgﬁgua 8%3/8{'“ £ %pa%ere‘ko anﬁh@‘fﬁiture
\;V\\fggrre \e/gluﬁ;j;t; &%ﬂa&;?ﬁgﬁ:%z‘&ﬁg’?g%'glgggdg;mi@%%h'aﬁ éigf[ﬁg :1 gts e
before th ﬁ#cﬁ#%;{ I#@%a% Ei%“%%? 8§t §E'3x§gb'§$g’p€€ﬁ“ %t&‘?@r#n@t I ng

the stirring eratlon the m xture was all owed to stand for one
m nut e a#ﬁ't 200m of the supernatant was extracted to neasure

o 1 Rl R A e R
A teséqf!@feo&w‘*vﬁt s Sn, B IMREL B! 1Boma peaRER, £8a i
at a rate of 200rpm by means of a jar to-tor Then, a
. w 'predot.rmined amount ot an agueous eolut:l.on d:l.uolvixﬁ the
nquaou- d:l.aperlion propa:ed :I.n Exampl; 2 to hava a polymer
canuantrat:l.on ot 0. 1& was added thoreto and thc mixture was
ltitr.d for anothe:; 30 neconds. 'l.‘h.n th. rate of revolution

T matly

was reducé& to IOOrpm and stirred for 30 -aconds. -
15 Thnreaftar, th. rat. o£ revoluti;ﬁ ;as further reduccd to’
50rpm and stirrad for 60 -.conds ho!ox. the oparation of the
Jar tester was st;pped. Aﬁter te¥;i;a;1ng tﬁ; stirring
operation, thn mixture was allowed to stand £or ona minute
and thnn a ZOOml of tho supernatant was oxtractnd to measure
20 the S8 of -ch- ao:.uuon. Addit:l.onally, tha average ﬂ.ock mize
~ and the cntting velcoity of the £lock were observed after the
agitation.
A_ciﬁiiar'ta-f wes conducted on each 6!«Comparativa
Samples 5 and 6.

25 Tgblo ;2 summarized the test results. The amounts

//II/I///III/////I/I//iiT“
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46 .of the polymer added to white water are based on the vol une of

white water. [ Tabl e 12] Sample Dosage Fl ock Supernatant
Setting Velocity (mg/1) Size SS (ny/l) (vi sual

(mm) of thed %h‘ I .

slightly bad. WW d5to ﬁl&i%ﬁ ﬁa&_ﬁ dre based %60‘3‘2%11"“
2.0 7.0 of white w,t‘thcellent Conparative 0.5 0.5 88
very bad Sample 5 1.0 1.5 43 -slightly
bad 2.0 Tabli3$§] ~ good - Conparative 0.5 0.5 72
very bad anple 6 0 . 2.0 38 ' sllghtly bad

2.0 3.5 ’ : 2

Recovering Val mﬁﬂﬁubst a (ma“ Flock Supo:fx'[ﬁi‘n‘éh

A floccul ating effect test A0Nfugted ¢ | ‘

aqueous di $pe stmpte 2 b 1 2wl ragrati , 1@.%!&1@“‘5&% 7

sunmari zed thg test resultg.

| excellent
i Comparative: . | very bad

slightly bed
| good

very bad
slightly bad

OOd

10

A flocculating effect test was conducted on white

gy . ;.."'

paper in a papormaking procosl £or manueacturing neutral

15 papor for plnin paper copy {pH=7, 20, 88-1960mg/11ter) by

LLowRa B -

means q! a ja: testo:, using the aquaou- dilparsion of
Bxlmplo 1 and c°mparativ- SQmplos 7 and 8 dn-orib.d abov. as |
in tho case of !xample 17.

Tablo 13 summarized the test éésultl.
20 - |
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47 . " [Table 13] . Sanpl e Dosage Flock Supernatant Setting

Vel ocity (mg/l) -Size SS (ngfl) (visua

(nmm : observation) Exanple 1 1.0 5.0 8

good (]pﬁyyyglrgg 2.0 35 slightly bad 5 Sanpl e
7 Conpar ative : 1.5 68 _ : sllghtly bad Sanple 8
Si nce an aqugee T . canysanye s o R

according to tsinpnlentlo ) i ' sﬂp.nnituntw:BitxthHVGquitj
nononers confri sing a speqify Shid orlssr(qwmr anfd sl oOni C nMono
t

as essenti al -td,,jng In an aqueou%ﬁigfviiﬂdﬁjon

I ncapabl e of ed==s oehrgec—pot S
pol ymer el ec r!h;mpldlsper SaJd aqtqnnxlsalt solutlon

It is stably BTOT oWenr e | . ana gooad 14r
concentratio Gﬂmﬂh@ﬂ‘bﬂﬁh L r3% wat er - sol lﬂ’é‘ﬁi&?%"l n thi

of the salt,] the concentratlon of
the 20 d|s:ersan

ueous di sge fiéh
aver age di ang GPMB?r?ﬁﬁwb hoteric E} 3 bIe
polymer int BRRLe I res-ectlvel f ound mn[hln
speci fic ranges. AN aqueous di spersion of an anphoteric
wat er - sol ubl e pol ymer according to the invention can be -

Since an aquaous dispersion of an amphoteric

10 watar-soluble polymer according to the invention is obtained
by polmrizing a m:l.xturo of RONOMSTH compriq_i_.pg a spec:l.tic
cats.c_pn:l.c- monomer and an anionic monomer as gssential
companants with stirring in an equecus salt solution
incapeble of digsolving the produced polymer and in the.

15 présanco—oz_g polygg? nlectrolyte_Qiépgggant soluble in gaid
aguecus salt solution, it is stebly storabla, easily flowable
and good for handling when the concentrstion of the produced
emphoteria water-soluble polymer in the agueous dispersion,
the concentration o? the salt, the concentration of' the

20 dispérpant, the viscoaity of tha aguecus di-pcriion. and the
average dianetar of the pirticlos of the amphoteric
water-soluble polymer in the aquecus dispersion are
r.lpect:l.vuly found within specific renges. |

An agqueous dispersion of an amphoteric

25 water-soluble polymer according to the inventicn can be

- 47 -
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o A e 8. - — st®e e = 7 . S

‘easi |y manufactured by nmeans of an appropriate known appar at us.

Addifionally, It can resolve the problens of any exi sting conparabl e
aqueous dispersions in terns of the use of organic solvent, the need

of heating angy i it Hadifhdtifrad by glla'.m ©25anOh

$D&ESAkhGindue to a

.l ow concentration. - nce an aqueghgaglsper5|on of an

hot er i g SOl | hgni \ '
o1 1 APRUSHESs 00 M S RAIATY, 35 el Agsbivp!enh iiFob1 plle (GEPEAP°°
viscous, easi byadt g Rbdniieritd didecidl Wlespmrsiine?RAl tafhhO5F She'like

. pol ynmeri zation pro

e present Invention inclu emcal to

be added to rap shyddfe molventX W MG rdaiiskend! ULPEnE sAEYthe

-m xtures thereof

errved ‘fl’_OI’T’I muni Cil pal sewa e or

ﬂgezleéf‘tggﬁza ?@ﬂﬁ%ﬁ%ﬁ#‘%ﬁ%@ﬁ%?ﬁ B 030wy bohoBRErafiLR? PO
IV Greta' o R i b o, MR radh TS
e used in an paratin [oc [ aratin nd._treati o]
r8EarrarhrhiS| Rafey SScitha, o, M0 1varRaBH° phbF L ge
L;gg]inzg pgp rnak}n rgcess retentd on ai e{oda%m“%s gn‘
paper maki ng p?éﬂgsg'gﬁgcg’fh%ﬁ$€éT’1Q§¥§3qﬂéﬁ#ﬁ%ﬁ'_ gegsvgfkﬁgigaluable

addt1onal 1y, SPPERERSBART, GApL LY 1omniE BT RV RETABAY ) o1 ccolving

systens o&oa var

nppiiEXtEan~o!'thafpdlymlrization'product of the present
inwnntinn-ine&udoratohlmical-tofh. added to raw-sludge,
duoet- sludge; digested sludge oz anyfmiatures thcreof
d.rivu@ fzomumunicipal-iowaée,-hunan waste or genersl -
industrial waste water in tha-proéolsiof flocculating such

15 sludges, s chemicsl to be added to such sludges for
floqculatinq and/or .dehydrating them bafore procesaing at a
dacanter, belt p:uqe;:tilte:-pﬁbse OT SCrev press
dehydratérs, an oil sop#tating agent to be used in an oil
scpqgaxing proceds_for separating end tteﬁting oil from

20 oileoontaining industrial wests water, a drainage aid to be
‘used in a paparmeking prbenat, a retention aid to be used in
& papermaking process and a chamical to be used for '
recovering vilﬁablﬁ substances from white water in the
paparméking process. Additiopally, it can etfactiv.ly ba

25 used for automatically dissolving -yitems of a variety of

- 48 =
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49 . Tindustrial facilities or it can greatly contribute to _ :
automati zation of various facilities. Additjonally, since an aqueous
di spersion of a polynmer according to the invention has an excel | ent

sol ubi lity, I;tnaiﬁ%ﬁealdlﬁeatﬂﬁmddse ie caﬁa?mifyvaéﬂrm&wgeo or

paper meki ng processes. additionally, since an agueous

di spersion Ofa@ﬁbﬁﬁWﬁd& of vartdui’ faeiypteed?! YAGEL LYY dihdditan
invention is a copol ymer conprising a cationic nonomer expressed by

the genqlad ‘ﬁrm@éfaﬁbwaabswmaeda 2RIAG PES Atfe LN E1on O

mononmer w thin each nolecule, 1t shows an exc ccul at1 ng

\e\%{ Z(r:t lsl)r ug?%%hre\“}’éé%eqéﬁg‘\ﬁ?d@ﬁhiw ! Qlepar?l culm%ﬁ e‘f-f? ects of
t P

aqﬁegasydl sper SI on Wo}m#n ?E?Q ?’%nt%%?e‘)%o?ynerigggo(r)a?ngatno
ndustry, | WA EEHRI%Y, i Squblis” Bdablzkioh 45, B8 bR TS, | o
ébt aﬁzegqgioﬁ?yrrerl zjl'sng (}IC'WWDHO Be%h;ei F ] njgpg )c/gflro'm c
TONOMer  exXpr 555 Myed hc?oﬂ?ﬁeiﬁ-lg BadiGnIY ﬁo%)m oxpreased by the

gensral formula (I) shown above and an appropriate anionic

oo q

10 monomer within each molecula, it ahowu an -xaellant

floeculating ef!cct if comparod wttﬁ”éenventional cationic

and amphoteric watcr-soluhlc polymors boeause of the

particular -ynargatio effoctl of the polyme;. It aluo shows .

a strong affinity to oils. Th-;afore, ;nuaéaeous disparsion
1S of an amphoteric wator-soleblo polym-r according to tha

invention can be e!fuct1v01y utili:ed in various s.ctors of

industry.
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[err] ° 10 where Ais O or NH, Bis an alkyl group of 2-3 carbon
atons; R err] is H or CH err]; Rlerr] and Rlerr] are each an alkyl group of

1-2 car bon atons; X is an anionic counter ion, m mlﬂ“lonomer
as essenti al W #&“lﬂl rring 15 in an aqu mma“m on -
“incapabl e of sol'ving produced pol yner apd ifh the "présefice of a
- pol ymer elect ol yt e a tion,
Sai d bus *@rsﬁm‘*ﬁ%a%-%ﬁas? B, upRtapilchbtesshinagly!|
tﬂat (1) the [ centzﬁb#%!1 the oaﬁﬁ&% wat §tggk$%£639883320|yn$r :n
e aqueous cﬁéikﬁgﬁ particle
di aneter of the cl es of a hoterlc | ubl ymer in
‘the agueous d?%ﬁé#éﬁ{ﬂﬂi% ti @Eﬂﬂdg% 2$S(§¥ %ﬁ ?§E§§ ty of the
aqueous di gspeLrsi o |s,10-3000cp, t hat (4) t he concentration of the
salt in th Qyﬁeﬁﬁg'dispersion I s 15wt % saturation concentration, and

that (5) the concentration_ of the dlspersant I n the agueous di spersi on
based on the anphoterldm%ﬁﬁbfﬁso bl e polyner is
51 2. . An aqueoud dlspér3|on an anphoteric water- soluble

: . : o-c-n-B-N -CH @m oyt

’ whcr. A 1s o or NH; B is an nlkyl group o! 2~3 carbon
"""'atoins;”nwis H or ca,; R and R, aro oach an alkyl grOup of
1~2 carbon atoml, 4 1- an anionic counter ion,
and an anionic monomer as essential cnmponentl with stirring
15 in an aqueous salt solution 1ncapahla o! dissolvinq ths
producnd polémnr andiin the p:asenco of a polymer aloctrolyto
-dilp.rsent lolublo in said aqueous aalt lolution, said N

iR

_ aqueoua diup.ruion having aharactoristic éropertiea which are

that (1) th. oﬁnoontration of the amphoteric water--olublo

20 polynnr in the'aaagsﬁ: dispersion is Swt% or mo:o, thnt (2)
the av.:ago patticle diam.ter of the particlas of the
amphoteric water-solubl. polymsr in the aqueous dicparsion is
0.1~1%0um, that (3) the viscosity of the aquaou- diopcrlion
is 1o~3000cp, that (4) the concuntration of the -alt in the

25 eaqueous dispersion is 15wt%~laturation concentration, and
that (5) the aoncentration of the dispersant in the_aquaous

dispersion based on the amphotaric water-solubla polymer is

- B0 -
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pol yner- according to claim1, wherein a m xture of nononers .5 conprisi ng

cationi ¢ nononers expressed by said general formula (1) and the
general formula (I1), - Jerr] —where Ais 0 or

B is an al kyl of 2-3 carbon atons; Rerr],j
Rl err].and R[Jé%%e each an al kyl group of 1- ﬂ‘g“mm] m ‘“{[ err|
is an alkyl group of 1-2 carbon atons; 15 Xlerr] i cantL O c scounter
ion, - (met h) acryl ani de and an ani oni'¢ ‘nonomer as essenti al

aphot or i ¢ vk, - A s dﬁﬂ%@?ﬁ&qﬁﬁgﬁf@riﬁ Ugeap-graifhe.
tacon ¢ aci d#0 a”i:?nﬁ‘af(%m@?@’rﬁ SRR RGP by
Rccor ding So SPIPHI&LNG SR tfenEs, % spnanes By Sate f?%e%ﬁ%”ﬁii d.
52 o - S¢

pol ymer accorﬁ???g‘lljeou&glm mn & 'gaa{aj &erlg hgir’nefoig e" a

(meth)acrylic anionic rmnorrer

-c-gl R
| ) |
O=C-A-B=N"-R,«X*" ' (xry
10 o o |
R

, whers A is O or NH; B im an alkyl group of 2~3 csrbon -

atoms; R, is H or CHyy R, and R, ars each an alkyl group of

1~2 carbon atom-, R 18 an alkyl. group of 1~2 carbon atoms:
15 X" is an anionicé counter iem, .
(meth)acrylamidn and an anionio monomor as enontial

components ‘are polymcriud.

3. An squecus dispersion of an amphoteric water-soluble
- 20 polymu'- according to claim 1 or claim 2, wherein ssid anionic
nonomary comprises a monomer selected from itaconic acid,

(meth)acrylioc anionic monomer and a mixture thereof.

4. An agueous dispersion of an amphoteric wafet-nolubla

25 polymer according to claim 3, wherein said anionic monomer is

itaconic acid.
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4 k- WSS v —

5 6., "An aqueous dispersion of an anphoteric water-sol uﬂm“u“m)“l “
accordlng to claim5, wherein said (neth)acrylic
mononer selected from (neth)acrylic aC|d 2- acrylan1de nbthylpropane

sul foni ¢ aci gs 2Nd 3, o &uadﬂaxh%géhifﬁ f:f hot rig

le
di spersion of ‘an anphoteric water-so mer accor |ng 0 any of -

Cati oni ¢ &223*&% dBcbrdliE b oAsiCY) ?%ﬁsz%‘?”%fﬂb%‘?%&%@#w &7
oo (o) 1 eeeiDaddile YAt mpBbRlE 0] L0 0 0 ¢ Ao,

aqueous di spersion of an anphoteric mater soluble pol ynmer “according to
claim 2, wherein said cationic nonomner expressed by the general

aqueous diSpdtsi o Eimeil dkRERE e F&Eyhﬁﬁﬁg’E-Fﬂ%%-ﬂawi. ng to
gggrggsgga'b;" St Hodd AP w0 RISl 's, “ine2Bhdl 214 OPhSeRTRSHF 10
3i35perglcz)¥l g%/l '%#ngl di et hyl benzng ammnl %T.e%.& from (megh)a f&tileous

~acid, 2-aozylamide-z-m.thylpropann sulfonic acid and a

mixture thereof.
10 e imEe et e
| 7.  An agueous Alspersion of an smphoteric wates-soluble .
polymor.édcordiﬁg-to any of claimg 1 through claim 6, wherein
the total gram equivalent value of said cationic-monomer(s)
in said gmphdtﬁiu-:watsr-solublo polymar is greater than the
15§ total gram .quivatint value of said anionic monomer(s) in iz

said smphoteric water-soluble polymer.

8. An agueous dispersion aof an amphoteric water-soluble
| polymer: raccord:l.ng to claim 2, wherein said cationic monomer
20 .apreslod by the general formula (II) is

acryloylozyuthy1trimnthylammon1um salt.

9. An aquecus dispersion of an amphoteric water-soluble
polymer according to any of claim 1 through clsim 8, wherein

25 seid catlonic monomer expressed by the general formula (I) is
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pol yner  according to any of claim1 through claim9, mhereiﬂ—_5__§§LQ__-__-_
di spersant is one or nore than one cationic polyner el ectrol ytes.

11, An aqueous dispersion of an_anphot_eri c water-sol uble u,ﬁm’!mm
accordi ng to ag¥yPbythaydtiy ldiatly Metip1itmorioncgR1 10 S ,’%M”Im
Is a (co)polyner of one or nore than one monomer (s) sel ect ed® f riomm *
group consi sting of - di met hyl am noet hyl (net h) acryl ate chl oride or

sulfate, ~ dinethyl am nopropyl (et h)acryl ani de chloride or sulfate,

th | i - ' | [ -
(et h) acry °y1§£§?§§%§“'9§‘”‘+§%ﬁ%%‘§‘r :ﬂ?mgk ;c_wqter_polubl.

(met h) acryl am _ rimethylar _ _
mol'e o ang 3RETVARF EEAEELATNS oy BE Bl 1 Erralghiefh o Whailin,
12 o™t B0CeRLa RERDAELLAE "y Tl W Incid 'HUF o] cBtibhic po1yhba"al! ©

aqueous di Spersi-on of~an anp eric water-so .

[22?{ i‘;‘ﬁf c monofRclEBHUEREy U [0 ceneral T formua (1), 25 o

err ' :
11. An aqueous dispersion of an smpnbtaric water-soluble
polymer according to any of claim 1 through claim 10, wherein

10 said dispersant is a (co)polymer of ons or more than one
monom.;(s) selected from the group consisting of
dimethylaminoethyl(meth)acrylats chloride or sulfate,
dimethylaminopropyl(meth)acrylanide chloride or sulfate,
(meth)acgyloyloxy.thyltrim.thylﬁmmonium chlorida,

15 (meth)ecrylamidepropyltrimethylammonium chloride, and
dimethyldiarylammonium éhloride in a mole rafio of 50 mole %
to 160 mole §, end acrylamide in a mole ratio of 50 mole % to
0 mole $. |

20 12. A method of manufacturing a stably storable and eeamlly
flowable aguscus diapersion of an amphoteric water-soluble
polymsr, characterized in polymerizing & mixture of monomers

comprising a cationic monomer expressed by the genersl

formuls (I),

25
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- a— s A s - - - AA ey xR RR e e =fek=

5 . where Ais O or NH, Bis an alkyl group of 2[err]3 car

atons; R err]

as essenti al

is Hor CHerr]; Rerr] and Rerr] are each an al kyl grou of

1-2 car bon atons; X is an anionic counter ion, and mw mn
conponent sc,‘gvhhhnstl%rl ng 10 in an aqueousnmmlm“

I ncapabl e of dissolvin i oduced polynmer and in the bre%edbe of “a
pol yner electrolyte ersami sol e in said aqueous salt solution.
13. A method of nanufacpbpgﬂgaaﬂ'éah d¥spersion of ah¥)15 anphoteric
wat er - sol ubl e pol ymer according §o claimi2, characterized by

pol yneri zagion of a mxture of noner s conprising cationic nononers
expressed by sald general la (I') and the general fornula (I1),
[err]

atons; Rlerr]’

er r‘% f}ﬁr Elrér ]i% n’? %Fk?ll &g?gboaghggﬁzgﬁfsﬁﬁg?gup of

1-2 b t
ani oni ¢ 82u§t§?&}‘%ﬁ[§”ﬂ' HeB Rl e AP Ry e i P %ﬂ"ﬁg"“&é'? "

essenti al

< Satoms: X~ is an anionig g countar ion, 14.

A et hod of rrangf ac I'ng an aqueous di sSpersi on

10

15

20

25

and an anion:l.o monomer as essential components with -t:l.rri.ng
in an agqueous gsalt solution i.m:apablo of dissolving the
produced polymer and in the prasence of a polymer electrolyts

dispersant soluble :I;n ﬁaid agquaous salt solution.

13. A method of menu!aotur:l.ng an aqueous dispersion of an
amphotaris water-soluble polymor according to claim 12,
c_haractar:l.zad by polynerization of & mixture of monomers
comprising ::at:l.onie MONCMers expressed bf said general

formula (I) and the general formuls {II),

CH,=C-R, R,
| |

OuC-A~BeN'=R X" - (I1)

:

, where A is 0 or NH; B is an alkyl group of 2-3 carbon
etoms; H, is K or CH,) R, and R, sre esch an aikyl group of
1-2 carbon atoms; R, is an aikyl group of 1-2 carbon atoms;
X" is en anionic counter 1on; |
(meth')anrylamide and an anionic monomer as esnntial.
components.
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oherain o turther amunt of St (e addedto the 1§q82 Illllﬁllﬂ!ll!ﬁﬂll I
ag anRh?}gggc m?fer sol ubl e polyner 5 obtalned by. pol yneri%atS on |
sewage, hurra;jig/astmé genera‘#l nc!ﬂ?tcar% a#i\t’\}gg BSHL aisgers%ﬁ?é bf

water, said GO DO bR Pyl Ofqé@%&ihﬁﬂ;ﬁfcfaﬁﬁ”géoas“C

wat er - sol ubl e yner accor di ng al s

tr eat ment Lé%% RS et Y @éﬂﬁ%ﬂ%‘lg‘gﬁeﬁr“?sﬁ”ﬂwr & thas: o
bress, filt S?Es&%ééf 4%@#@#@&? 23 %"%%%@Ha%ﬁa gr?‘r gﬁﬁ@%%&ﬁﬁ#. sing
fo any of 5 SBEMERRE fr metymera i, ¢ M0 A O O B0 AT ng agent
to be used in the process of separating oil fromoil-containing

i ndustrial waste water, said agent conpri sing an aqueous dispersion of

n anphoteric r ner according to.any of clains 1.
?hroﬂgh 25|115. Am@ioccgfit ng I) t to u-Jd n the ‘roetm.n% of

municipal sewage, humen waste, general industrial waste water
or other wasts water, said agent comprising an agqueous
. 10 dispersion of an amphoteric water-soluble polymer according

to any of claims 1 through 11.

16. A flocculating end/or dehydrating sgent to be used in
the tr.agmnnt of mpnicipal sewege, human wasts, general

15 industriel waste water or other waste weater before processing
at a decanter, belt press, filter press or sSCrew press
dehydrators, said agent comprising an aqueous dtaparsion of
an amphotnriQ'wator-lolubla polymer according to any of .
claims i through 11. '

20
15. An oil s.pa:ating'agent t0 be used in the process of
separating 611‘ffun'oil-containing-industrial waste ﬁatgr,
said agent comprising an aquecus dispersion of an-amphateric

water~soluble polymer according to any of claims 1 through
25 11. |
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e ronaade 21,0, b used of producing peper ”°TWW"III# liL!Wlb

an, anphoteric water - soI ubl e pol yrrer according to any of claiws
through 11. r f V, er
in the : p]'apermakq ng pr’@ce‘?’tsdsf r pro &gl %gs; pap L‘éﬁﬂéﬁ%%ﬁ F%J‘Opm

ESFELL? RocoreF R P A PR pRBcARR bR Cagene SBRBEEAILLE, . (.
i schar ged | RIS AEHiA ol A oR %“?g'f’&%i’“’ waaéﬁfﬁ%%%%ﬁ%véﬁ

aqueous di speé%é):.ﬁ&%ﬂgo.a{ﬁoh%frc'l%im 1 \./.\:/%rer Eoﬂbl e polynmer according to

any of clains
5

19. A retshtion aid for retaining additives to paper in the
pspermeking process for producing paper, said agent
comprising an agueous disparsion of an emphoteric
weter-soluble polymer sctording to any of claims 1 through
10 11, " |

20. A chaemical for recovering useful and valuable substances
from white water d:l.acha:god in the papermaking procass, aa:l.d
agent comprising an aqu.ouc di.lp.ruon of an amphoteric

15 v;at-r-uolubl. polymer according to any of claimg 1 through
11.
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