;e3e/ /dFB\ 6TY DESCRI PTI ON COVPCOSI TI ON FOR PREVENTI NG FORVATI ON OF SLI ME AND
PROCESS FOR PREVENTI NG FORVATI ON OF SLIME 5 The present invention relates
to a conposition for preventing formation of slime and a process for
preventing formation of sline. Mdre particularly, the present invention
relates to a conposition for effectively 10 preventing troubles caused by
slime in cooling water systens, heat-storage water systens, water systens
i n manufacturing processes of paper and pul p, water systens for collecting
dusts and scrubber water systensIIES@RERE1 mount and a process using the
conposi tion. 15 BACKGROUND ART Water is highly utilized in cooling water
systens, water systens in manufacturing processes of paper and pul p, water

systens for collecting dusts and _scrubbe te uf ficient
\r/]vat ﬁlr rggour@@MPQ&ITgQMQeR PRAeY Eh@dm&é%ﬁﬁf@@&@ﬂ%&gﬁed in tﬂe
i ghly concentrated o wat er systens
When water is h| W§§9&b%@§ﬁm?¢m¢qe@%l t he qual>/i ty 01.‘
water is |owered due to concentration of dissolved salts and nutrients and
slime i% forned from a m xture containing mcroorgani sns such as bacteri a,

fungi and . dusts. Wien sline is fornmed, the heat 25
effici encyﬁgﬁ@aa cm, |& Bers decreases and the flow of water is

suppressed. Loc'zhe COLLR3k OhhntiddS eI fo 3N LoRisNigsn t AKCHrot ettt

portions covere
formation of slime and a process for preventing formation of slime. More

particularly, the present invention relates to a composition for effectively
10  preventing troubles caused by slime in cooling water systems, heat-storage
water systems, water systems in manufacturing processes of paper and
pulp, water systems for collecting dusts and scrubber water systems in a

small amount and a process using the composition.

15 BACKGROUND ART
Water is highly utilized in cooling water systems, water systems in
manufacturing processes of paper and pulp, water systems for collecting
dusts and scrubber water systems due to insufficient water resources.
For example, the amount of forced blow is decreased in the highly
20 concentrated operation of open circulation cooling water systems. When
water is highly utilized as shown in the above example, the quality of
water is lowered due to concentration of dissolved salts and nutrients and
slime is formed from a mixture containing microorganisms such as
bacteria, fungi and algae, sand and dusts. When slime is formed, the heat
25  efficiency in heat exchangers decreases and the flow of water is suppressed.

Local corrosion of instruments and pipings takes place at portions covered
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with the attached slinme,. To prevent troubles caused by sline such as those
descri bed above, utilization of various antim crobial agents has been
proposed. For exanple, in Japanese Patent Application Publication No. Showa
41(1966) 5 15116, as the process for suppressing growth of m croorganisns
in the flow of treated water, a process which conprises mxing a solution
of a salt of hypochlorous acid and a solution of a salt of sulfamc acid to
react these conpounds and forma solution of a reaction product conprising
a salt of withhiler sisatheabslimaci d, and supplying the forned solution into an
aqueous 10 flow for treatnent, is disclosed. As higher utilization of

cool i ng wat er fTotprevemr toabls, causedthyoshnessuchusethdse ddscnibedl awvencr ease
further and it is required that an antim crobial agent be added in a higher
concent r at uiahzationevBrvarhen antimiirdhidly egents tasr deenl paepasedi s Heed, it
is difficult that the concentration of the_added agent is i ncr?asqe{g si nce

t he possi b¢tamplepin Japagesdfatentofrpication Pyblicatien NopphoweA1(96fe t he
oxi dative antjm crobial agent exhibits poor .penetration.into bi al t hough
the oxi%ii 21 AUl G i theyPTose i SUPPTess g BTQY o} miiapTeanieme 1B {he oW aused

b i d t he t.roubl .t ake .pl : . J Pat ent
Appl i cat 1 o PRREES AR Prgiees o ER g9 Sraile d ol BRAGHIHER. “ane
pp id: PSR (1 05'° ¢4t !

nal ogen antV R aGes SIREl aPRIkAbL U R SUBAR, B8R BB Ve des

have a Sm&dmggglgc?%?éﬂﬁggnng BRitidd ¥f %%a%ﬁﬁhﬁh’od%f POApPRIEE haldlppri nto

slinme, it s the troubl es caused by sline are Suppressed when

the troubl gscHiBkssubta6R: a&@%ﬂ@@upﬁ@ih@%h@ﬁﬁﬁhé& BoRitishentdf 4:1 Ghuuengss for
the constituting elenents of the sline such as bacteria, fungi and algae is

di ffergnt flow factresemeatets darldsed? As MyleaveatilizhtienCsfSéodding katagent is
far greater than the oxidative antim crobial agents and the cost of the

treat nent faatkespyodends edretyoubleereieed byaslimgalso amdeasepfintkaisahdnt
preventing formation of sline which are effective for all constituting

el ement s ofs wigumeedstheit sasabtiotierobaal agemirhyi added Wl g heglwirtdongestrationanount
of the agent even under the condition of_ severe troubles, caused by sline
and can pr Besieverovhaniasnoxiflative patimicrobialagest 1s Regdk ihtsefilBeslt rtgat

DI SCLOSURE OF THE | NVENTI 10 The present.invention has an ohj.ect of
provi di ng Bhe seresntrataen ofdhy %#%@egge%%s Eroreaged, ginge ﬁ‘ém}%ﬁ& Pgubl es

Cystonts” nerrogonal et B S n o o W BOTRe R artrowgl® " S
f . d I t tens f lLect ik .
o oceases BkolPEnn AR bl DU RhoBR BB PR AT
present | ngﬁﬂ%?itsist ff?é’ﬁ"t‘%ﬁﬂ?tﬁ@%rcﬁﬁ%@c&ﬁé’% Bislinde WS sl sbd@hcd
se abl € i n I ch

chl orine-b ox1 di'zing agent was kept st n a conpositio

conpri sed thenoubdd fHfkehRBeE oxi di zing agent, a sulfam c acid conpound, and
one of an anionic polymer or a phosphonic acid conpound, and an excel |l ent

effect of prevebiidgpatedeoPameniommilicitiore wed-@pdn bNbedsiget €1995)-
constituting elenents of the sline such as bacteria, fungi and al gae. The
pr esen?0 i n26660%ntahasndeklioraminé anddthasedre proposedkaronbeddmctericides
containing a compound having halogen and nitrogen as the effective
component. Since organic bactericides have a small or no oxidizing ability
and exhibit strong penetration into slime, it is possible that the troubles
caused by slime are suppressed when the troubles take place. However,

25  the spectrum of the effectiveness for the constituting elements of the slime

such as bacteria, fungi and algae is different for each selected agent.



The present invention provides: (1) A conposition for preventing formation
of slinme which conprises a 25 chlorine-based oxi dizing agent, a sulfamc
acid conmpound and a conpound sel ected from an ani onic polyner and a
phosphoni ¢ acid conpound 3 (2) A conposition for preventing formation of
slime according to (1), wherein the anionic polynmer has a weight-average
nol ecul ar weight in the range of 500 to 50,000 5 (3) A conposition for
preventing formation of sline according to (1)) wherein said conposition
has a pH oMoteowwr, gtleatest bdhaheomgent t isorfac ogyratsr ntham)theodixidative
hypochl orite having a concentration of effective chlorine of 1 to 8% by
wei ght, ( bantinfictabigbagdenteminghtheafost of tlatreatmient nfakedly Seases20% by

wei ght of sodi um hydroxi de and (d) at |east one of the anionic polyner, the
sol i d concent r aTherefere, ami agentsand 3 procass foy nreverting formatianof sbimee of t he
phosphoni ¢ aci.d conpound, the_solid concentration @f whi cﬂ is 0.5 to 4% by
wei ght eacWhigh are eHoefden forarll sausiatying slamentsyeh dune syehms bartedecul at ed

based on the total] anount. by wejght of t conposition 15 (4) A,conposition
for pr ei/enPurI}Ej algae sHth A %‘P?h%‘%‘&%tr%‘ihﬁ’& "’E%?n?tﬂv,en éiti}eﬂfléltm@
conposition,conprises: conpo t A which caonprises_the.chlprine-hased

oxi di zi ng %%%‘?Yt@%ﬁ’éo“ﬁ%igs a’ﬁ—erraggy fghber al@&éﬁfléﬂ,@v%%ﬁ g)r eﬁcbocgh%ﬁ%h%ecaor%ri si ng
(a) sodiu p j hng a concentration of effective chlorine of
1to 8% b?"&gf}‘g% 88?%%%?(3?%&@% by wei ght of sulfamc acid, (c) 2.5 to 20%
by wei ght of sodi um hydroxi de, each of aforesaid concentrations expressed

i n percentage being cal cul ated based on the total anmount by wei ght of
conponent AIsan®OLORPOFOTER IRVENTRONconpri ses (d) at | east one of the
anioni c polyner, the solid concentration of which is 10 to 60% by wei ght or
at | eapy one of The prefentinesptionilasani dbjeotpbprddidinge chpekitioneeidd at i on
of which is 10 to 60% by wei ght, each of aforesaid concentrations expressed
i n per cent pgeebe fargeféattnelyap eeh dmaagitronbldsecaust d byaibne by hsingh gmalbf
conponent B 5 (5) A conposition for preventing formation of slinme according
to (3), whemsmiunttdfetlenc@nposipvnyire cotlang avater giystemer bept-storagamatenei ght
in the range of 500 to 50,000 and said anionic polyner is at |east one

conmpound seysiemsd Watem syrtegs o maraliastumng grropetsericpararcrrd BelPyacryl i c

acid, a copolyner of ryljic acid and 2:hydroxy-3-allyloxypropane sul fonic
acid. a evatgr systems or)(/:ohect?ng usts and Sdrubbet water sgflsten}/sp P

15 As the result of intensive studies by the present inventors to
overcome the above problem, it was found that a chlorine-based oxidizing
agent was kept stable in a composition which cdmprised the chlorine-based
oxidizing agent, a sulfamic acid compound, and one of an anionic polymer
or a phosphonic acid compound, and an excellent effect of preventing

20 formation of slime was exhibited to the constituting elements of the slime
such as bacteria, fungi and algae. The present invention has been
completed based on this knowledge.

The present invention provides:
(1) A composition for preventing formation of slime which comprises a

25  chlorine-based oxidizing agent, a sulfamic acid compound and a compound

selected from an anionic polymer and a phosphonic acid compound;



10 copol yner of acrylic acid and 2-acryl am de- 2- net hyl propane sul fonic
acid,r a copolyner of acrylic acid and isoprene sulfonic acid, a copol yner
of acrylic acid and 2-hydroxyethyl methacrylate, a copolymer of acrylic
acid, 2-hydroxyethyl nethacrylate and isopropylene sulfonic acid, a
coplolymer of malefic acid and pentene, a copolyner of nmalefic acid and

i sobutyl ene, 15 alkalin netal salts of aforesaid anionic polyners and an
al kaline earth nmetal salts of aforesaid anionic polyners (6) A conposition
for preventing formation of slinme according to (1), wherein the

chl ori ne-based oxidi zing agent is at |east one conpound 20 sel ected from
the group ¢Hnsistom@oditionhlfer ipeverttikg formativn by piohd edcbatingatk&l), met al
chlorites and alkali netal chlorates (7) A conposition for preventing
formati on efhesbinttheagnonii pelyher(lgs a weaght-avétagesubleaniar weight undhe s at

| east one conpound selected fromthe 25 group consisting of sulfamc acid,
N- et hyl sukfinge of 860 to 58,000¢i met hyl sul fami ¢ aci d, N-phenyl sul fan ¢ aci d,

al kali metal salts of afore 5 said sulfam c acids, alkaline earth neta
salts o} aforesaid sulfamc acids and amoni um salts of aforesaid sulfanic
acids, (8) ,A conposition for preventing, formation of slinme gccordi to
(1), 5 whef®i nf ﬁ@mﬁ’ﬁ%%g@b PAEY R BEEHE t1o8 af Slimeacs lesnﬁc?o&i}kg

I df h i.sti f 1:hyd hyl.i d -1, 1-di ph honi
261 0. 2phoSHISREb BRI P TIPSR | B BoRbT (4 Lo, ERYHP b PP CORHRIBUORt i o
cthyl enedi SHAREIARR, o b Eey EREOAPHRE Biviognd docsaimation RLISESHYSl sal s
of aforesa'cﬂlo%g%eopgm%%é@g ¢, W)Ll 62y GRIA: Sl AliA) G52 d

phosphoni c "aci pro of preventingfor ion of slinme in a water

systemgt he PEOPSEHDEREVHITIFRIAARH 1A rSxideHRRB(d) 2@ Ted 2lonk T YRE anithic
formation of slime which conprises & chlorine-based oxidizing agent, a

sul fam ¢ agblymér,aBEREUALoARSh fratRRRIUARIchak &C5 €6 404 bywasighnboat teapol yner
and a phosphonic acid conpound to said water system (10) A process for

pr event i ng oherofathieophdp hehidracidceon povugyd,t the( &lid whweentratidre of evipokiiti on f or
preventing formation of slinme has a pH of 12 or greater 20 and conpri ses
(a) sodi umOky poctih diyi weigldv ieaghaofctdeceomceatradionst exprfessed vie petentiage of 1
to 8% by weight, (32 1.5 to 9% by wei ght of sulfamic acid, (c) 2.5 to 20%
by wei ght ®einpealamlatgdbegedenghe tothl smonnahby waighbe! theecommpesationpol ymer
the solid concentration of which is 0.5 to 4% by weight or at |east one of
t he phd&phonic acid compound) the solid concentration of which is

(4) A composition for preventing formation of slime according to (1),
wherein said composition comprises:
component A, which comprises the chlorine-based oxidizing agent and
has a pH of 12 or greater, said component A comprising (a) sodium
20 hypochlorite having a concentration of effective chlorine of 1 to 8% by
weight, (b) 1.5 to 9% by weight of sulfamic acid, (c) 2.5 to 20% by weight of
sodium hydroxide, each of afore-said concentrations expressed in
percentage being calculated based on the total amount by weight of
component A; and
25 component B, which comprises (d) at least one of the anionic polymer,

the solid concentration of which is 10 to 60% by weight or at least one of



25 0.5 to 4% by wei ght each of the concentrations expressed in percentage
bei ng  cal cul ated based on the total anobunt by wei ght of said conposition 6
(11) A process for preventing formation of slime according to (9), wherein
the conposition for preventing formation of slime conprises: conponent A,
whi ch conprises the chl ori ne-based oxi di zing agent and 5 has a pH of 12 or
greater, said conponent A conprising (a) sodium hypochlorite having a
concentration of effective chlorine of 1 to 8% by weight, (b) 1.5 to 9% by

wei ght of g4 pRBdghdfit Geid edmpolndp tBO%obiyl vezicghtraeiors eflmhithydriaxtsle, each
of aforesaid concentrations expressed in percentage being cal cul ated based
on the totab%apuntiglny caehgiftafofe-dfidcameeneanitiohs exuptessedponpatcenBagerhi ch
conprises (d) at |east one of the anionic polynmer, the solid concentration
of whi ch ibeih@ dabcriftédhaseci ghthototal ameastt gneeighttdfeopipospenom:c aci d
compound, the solid concentration of which is 10 to 60% by wei ght, each of
af oresai d concentrations expressed in percentage 15 being cal cul ated based
on the total amount by weight of component B; and élZ) A process faqr

pr eventd ng(® orfraeqmpowtion| forePrexenting dormation ofysEme goerdingter (ngst emis

any one of cooling water, system heat-stqrage water system .wafer systemin
manuf act ur VR§TH, sasrggngf}ycag@@,r hasf H&F%}t' r@ge%olgg\; ﬁ’{‘flmﬁt HbFlP%cti ng

REI - LT SR N
Figure 1 hgesleét%ﬁ #:0h! P4 %goﬂﬁacﬂhgﬁﬁnglbf ﬁo%flreict Q&Iﬂ, polyacrylic acid, a
copolymer of acrylic acid and 2-hydroxy-3-allyloxypropane sulfonic acid, a
10  copolymer of acrylic acid and 2-acrylamide-2-methylpropane sulfonic acid,
a copolymer of acrylic acid and isoprene sulfonic acid, a copolymer of
acrylic acid and 2-hydroxyethyl methacrylate, a copolymer of acrylic acid,
2-hydroxyethyl methacrylate and isopropylene sulfonic acid, a coplolymer
of maleic acid and pentene, a copolymer of maleic acid and isobutylene,
15 alkalin metal salts of afore-said anionic polymers and an alkaline earth

metal salts of afore-said anionic polymers;

(6) A composition for preventing formation of slime according to (1),
wherein the chlorine-based oxidizing agent is at least one compound
20  selected from the group consisting of chlorine, alkali metal hypochlorites,

alkali metal chlorites and alkali metal chlorates;

(7) A composition for preventing formation of slime according to (1),
wherein the sulfamic compound is at least one compound selected from the
25 group consisting of sulfamic acid, N-methylsulfamic acid, N,N-

dimethylsulfamic acid, N-phenylsulfamic acid, alkali metal salts of afore-



7 2: Acirculation punmp 3: A colum 4: A tank for storing an agent 5: A
punp for an agent 5 6: A valve THE MOST PREFERRED EMBCDI MENT TO CARRY QOUT
THE | NVENTI ON The conposition for preventing formati on of sline conprises a
10 chl ori ne-based oxi di zi ng agent, a sulfam c acid conpound and a conpound
sel ected froman anionic polymer and a phosphonic acid conpound. The
process for preventing formation of slinme conprises adding a chlorinebased
oxi di zing agent, a sulfamc acid conpound and a conpound sel ected from an

ani oni ¢ pokyjgeduliflicadiesAikaling et OrMRHRE Jftfererddidl sulfafdsSi Q3
Exanpl es of the chlorine- based oxi di zi ng agent used in the present

i nvention hAdlamgoshmrdales ¢f dfatd-saml allfdmiosditleorites such as sodi um
hypochl orite, potassium hypochlorite, alkaline earth netal hypochlorites
such as cal ci um hypochlorite and barium hypochlorite; alkali metal 20
chlorites such as sodiumchlorite, potassiumchlorite, alkaline earth netal
chlorites @lchAasomapsitionc firoprreeenting dotoationt of siimemcteslisacte &b, ni ckel
chlorite and chl orates such as ammoni um chl orate, alkali metal chlorates
such as’ sowheneienths hesphwirde gcishremperad ds afrlgast qug rorapeund sefasted

chl orates such as cal ci um_chl or bar i m chl or ¢hl orine 25
based oxi dftPth§he,GEoHp ﬁ%ﬁl%ﬂ&@gaﬁwﬂem 1dﬁn€o%ad§ab%ﬁw@fw a6d: ¢ nore.
Anong the abov hypaochl orites. are. pr r abl toe5|ne3|n8
nandli ng. BReStRE e b I ieaehin iso aaid b ﬁreoxa Bolhfonchsehe: o

conpound r ng ral 3H

(1] 5 or t e géﬁn&t%ﬁheﬂ %n%} p%"sgéléﬁ\e@r al g?darml a %mgdlhﬂdnﬁgéf eprg\gent
hydrogen ajQm, etRylene-phosphonic acid, alkali metal salts of afore-said

10  phosphonic acids, and alkaline metal salts of afore-said phosphonic acids;

(9) A process for preventing formation of slime in a water system, the
process comprising adding a composition for preventing formation of slime
which comprises a chlorine-based oxidizing agent, a sulfamic acid
15 compound and a compound selected from an anionic polymer and a

phosphonic acid compound to said water system;

(10) A process for preventing formation of slime according to (9), wherein
the composition for preventing formation of slime has a pH of 12 or greater
20 and comprises (a) sodium hypochlorite having a concentration of effective
chlorine of 1 to 8% by weight, (b) 1.5 to 9% by weight of sulfamic acid, (c)
2.5 to 20% by weight of sodium hydroxide and (d) at least one of the anionic
polymer, the solid concentration of which is 0.5 to 4% by weight or at least
one of the phosphonic acid compound, the solid concentration of which is
25 0.5 to 4% by weight; each of the concentrations expressed in percentage

being calculated based on the total amount by weight of said composition;



hydr ocar bon group having 1 to 8 carbon atons. Exanples of the sulfamc acid
conmpound represented by the general forrmula [1] include sulfamc acid in
which R and R2 in the fornula both represent hydrogen atom N 10

met hyl sul fam ¢ acid, N, N-dinethylsulfamc acid and N phenyl sul fam c aci d.
Exanpl es of the salt of sulfam c acid conpound used in the present
invention include the alkali netal salt such as the sodiumsalt and the
potassium salt, akaline earth netal salt such as the calciumsalt, the
strontiumsalt, the bariumsalt and the nanganese salt, and other netal 15
salts such as the copper salt, the zinc salt, the iron salt, the cobalt
salt) the (iDkeA ygatdss foh@ravemimg formehtionod slie gicandidigrte (93|wherteini s
preferable that the anionic polynmer used in the present invention has a
wei ght - avethgeompbsitidraforweegbmting foreatriangé sbines@inpasé&d, 000, nore
preferably in the range of 1,000 to 30,000 and nost 20 preferably in the
range of 1, 50@omponenddo. wikchrmomnrisss theeclonivethasedoxidizing ﬂgénéﬁndni c
pol ymer used in the Present i nvention include unsaturated carboxylic acids
such asSachysi 2 BHi @f khOnagreater saiddcampopankis camprigng Sosodnmm

t t yli ids 9 h. | kal . | .sal ts, i dj th
Sod; um sal BYRAFIORES JRA0E & A0BAPRUIBRoPrel ALRRITRETUHIE ol dp &4 PE”
i ncl udi th | €y d ' It hydy f. t t ed
car boxyl | c "eete GLAT SO%ROreE et A Ea0 BRI ATE, ity 1 6 °
car boxyl i ¢ "4EFY elel'e Y dt e Sed |
of one orsere tvBeSRY XL B afbtelaid VRofte iAol ERBRAEE KT O

the ot her @%P&J ggéiﬁahggfggp%geggggﬁg %ﬁé%éptﬁﬂo@h&%@»owg&@t&rs of

unsat urated car yli1c nonomer s having Sulfonic acid
group. jfExanpienght Whandnsaturated al cohol include allyl alcohol and 10
nmet hal | yl al cohol. Exanples of the ester of an unsaturated carboxylic acid

i ncl ude net hylcoaforleat B, whithl coaspdibés Q1) dtyidnoxyws bf thaanidmit oBntler,

hydr oxyet hyl net hacryl ate. Exanples of the al kene include isobutyl ene,

n- but yl ene thdisolidhsingbrtratmndofhehidne 1&tarfil% dyoweighe aromoleaist baeiafg

sul fonic acid group include vinylsulfonic acid, 2-hydroxy-3-allyloxy-1 15
pr opanesul ftheiphasphdpid sodrenesenndnihe aalidi cancendrgtienaduvhishi s 3@itd.

60% by weight, each of afore-said concentrations expressed in percentage

15 being calculated based on the total amount by weight of component B; and

(12) A process for preventing formation of slime according to (9), wherein
the water system is any one of cooling water system, heat-storage water
system, water system in manufacturing processes of paper and pulp, water

20 system for collecting dusts or scrubber water systems.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a diagram exhibiting the apparatus used in
Examples and Comparative Examples.
25 The numbers in Figure 1 has the following meanings.

1: A water tank



Exanpl es of the anionic polyner used in the present invention include

pol ymal ei ¢ acid, polyacrylic acid, a copolyner of acrylic acid and

2hydr oxy- 3-al | yl oxypropane sul fonic acid, a copolynmer of acrylic acid and
2acryl am de- 2- net hyl propane sul fonic acid, a copolyner of acrylic acid and
20 isoprene sul fonic acid, a copolynmer of acrylic acid and 2-hydroxyet hyl
net hacryl ate, a copol ynmer of acrylic acid, 2-hydroxyethyl nethacrylate and
i sopropyl ene sulfonic acid, a coplolynmer of maleic acid and pentene, a
copol yner of numleic gcid Andradativhywng, al kalin nmetal salts of aforesaid
anioni c polyners and an al kaline earth netal salts of aforesaid anionic 25
pol ymers. The concen8rati Ancobimirhe ani onic polyner in the water is Ing/L or
more preferably 3ng/L or nore as solid content. Exanples of the 10
phosphoni ¢ aci d conpdund Asteak forisheripg @seageritnvent i on i ncl ude

lhydr oxyet hyl i dene- 1, 1- di phosphoni ¢ aci d,
2-phosphonobutane-1,éi4tr?bﬁmmmm@rﬁéi§§¥ﬂ, hydr oxyphosphonoaceti ¢ acid,
nitrilotrimethyl enephosphaonic acid and
ethyleﬁbdianine-N,N,ﬁ‘,N*ﬁ%ﬂWﬁnethylene 5 phosphonic acid or the salts of
af oresaid acids. Exanples of the salt of the phosphonic acid include al kal
nmetal salts such as the lithiumsalt, the sodiumsalt and the potassium
salt and alkaline.eart ralosal ts 51 b he

cal ci um satt- . <414 Frosphv qerd-may - be an ortho-sa
hydr ogen ahgggggipgﬁg characteristic 10 conponents of the acid are
conpletely d or an acidic salt in which sonme of the hydrogen
atoms as the COﬂﬂ%ngﬁio%iﬁﬁ?oﬁ%x@véﬁﬂﬁgﬂforﬁfh%id}hﬁlﬁ‘pﬂ%'e_c cotipdisagdat he
salt of the phosphonic acid may be used singly or in conbination of two or
nore. fhe eRREAM-baddOokidiziAReeRAON suHaindc aeiipemgound hhe aedpousd! my/ L
or nore preferably 3ng/L as solid content. 15 The form of the conposition
for preventilRgtddofrdat narmibnid polEmer med apphddphionie hyid compeadndndThay be,
for exanple, a one part agent conprising all of the chlorine-based

oxi di zi ng pgettlss foneprefehtiagsfdrireation afidimenpmprisesandding: anplolenthesel ect ed
fromone of the anionic polynmer and one of the phosphonic acid conpounds or
a two- par t bagehbxthnpgsegtndf atsndfazdicesnbcompaynd handa cpmponnd. sefociep| es of
the two part agent include an agent whjch conprises Apart conprising the
chl or i ne- béxoa xjanignisgpalyener and anphesnloms acyticamRownsuse & TRteT par t
conprising the anionic polynmer or the phosphonic acid conpound. Wen the
agent 13 a58ﬂ€nbart agent, it is preferable that pHis adjusted 25 at 12 or

doa i o ad B s Bt Smdiin hothE kflizhe ALUORANT e PRt
odi um hy dr ox1 de T : _the

Soent. e R REhOR, RSB LA DE BT RO aq SoidHOPe!

oxi di zi ng g&@gaﬁ?ﬁt@fih‘gﬂs«;ﬂnﬁt h}%oc@ﬂoﬁfeeaatmanﬁ@%a&% 6n S8 19 Rhlordes 13 OF

greater du e sahe reason. I'n an enbodi nent of the one-part agent of
t he conposightRNak OfalefM €RypHEhIbAEBAR@ b us | WEpochdri O Mak&ilE igstdlas a pH
of 12 or nore and conprises (a) sodium hypochlorite having a concentration
of effegtialsaiearduet 0f scditim Stobite weotabsiumi ehkiridel ylldline 6sthymesdlght ,

(b) 1.5 to 9% by weight prefer ably 4.5 to 7% by wei ght of sulfam c acid,
(c) 2.5 tochifiteg such as barium chlorite and other metal chlorites such as_nickel

chlorite; and chlorates such as ammonium chlorate, alkali metal chlorates
such as_sodium chlorate potassium chlorate, and alkaline earth metal
chlorates such as calcium chlorate and barium chlorate. The chlorine-
25 based oxidizing agent may be used singly or in combination of two or more.

Among the above agents, hypochlorites are preferable due to easiness in



10 weight preferably 7.5 to 15% by wei ght of sodi um hydroxi de and (d) at

| east: one of the anionic polynmer, the solid concentration of which is 0.5
to 4% by weight preferably 1.5 to 3% by weight or at |east one of the
phosphoni ¢ acid conpound, the solid concentration of which is 0.5 to 4% by
wei ght preferably 1.5 to 3% by wei ght each of the concentrations 15
expressed in percentage being cal cul ated based on the total anmount by

wei ght of the conposition. In an enbodi nent of the two-part agent of the
conposi ti oRah@lingr eventing formation of slinme, the conposition conprises
conponent A, which conprises the chlorine-based oxidizing agent and has a
pH of 12 or greThersulfamic ceiheoaiovhidc mspdiin tye (Eesswtdinverdty@goaklorite 20
having a concentration of effective chlorine of 1 to 8% by weight prefer
ably 3 to &Smpyuneéirghteseqibdd by She doldowing gwieyht fgmeilerldbl y 4.5 to 9% by
wei ght of sulfamc acid, (c) 2.5 to 20% by wei ght preferably 7.5 to 15% by
wei ght of sodi um hydroRi'de, each of aforesaid concentrations expressed in
per cent age bei ng cal cul at based on the total anount by weight of 25
conponent A; and conponent B-S#i.Eh conprises (d) at |east one of the

ani oni ¢ polyner, the solie& concentration of which is 10 to 60% by wei ght or
12 at | east one of tlRe phosphonic acid conpound, the solid concentration
of which is 10 to 60% by wei ght, each of aforesaid ddncentrations
expressed in percentage being cal cul ated based on the total anount by

wei ght ®f ocohpeakrthefBofs Wien the conposition and the process for
preventing formation of slinme of the present invention are used, the

excel | ent ef f ecls gemepakfemileg Bt (R brdnR? oepsesens hiydrogen\atom oy a
accunul ati on of s]udge can be exhibjted even V\hewe congogi ti i,s used
in a smal | haAsessrben growp kaving 14ad sArbPBIRtamses fedmples pbthe slAmia. \wen

t i ti 10 di sinfecti i th bj t of, t i i th
et o 2o S0 SHRLSE T Wk GBSl D SRS
Sli is dirt 0 Jox.t f f] f m ' dy;.
A FERELT IO R 00T PABRARANo
a5, PRy B, SERL S APt SORL S of

accunul at e%c% tﬁfarﬁéhatsq{f‘ 13k ge@f 6f st1aitssc 286 R Ald A PlRtiss pRlschgat

exchangers. e attachnent of Ime and the accunul ati on of sludge are
consi der ed i Pedt?de iRblade B AMAIDWEtalsal Sudhds ater sgatoBakfandi@hgani c
particles such as scal es, sands, dusts and products of corrosion and growh
20 and aggpegaisitm ehltrakabdioegemthnmeapabeseldssé¢hnast the caktiymanadlts lthesi ze of
m nute floating substances gradual ly increases. Inorganic particles are
occl uded i stwntitencadt, dheshamemss4lb raneldtlhey meangasese salts amd ¢ther metsd

socal | ed biofl occul ati on takes place, and_the attachnment of sline and the
accumullat i ealtefsuchaggdetcoppen B&kp?ethEVW@ﬁ salfe the mswssalt.dhepohaltialhtheess 25
for preventing formation of sline_ of qtlhe present inyention are used, it is
consi der ed nigkal salts $he agpmpprumsadicand the gaBRIdBg sBlf.  he conponents for

It is preferable that the anionic polymer used in the present

invention has a weight-average molecular weight in the range of 500 to
50,000, more preferably in the range of 1,000 to 30,000 and most

20 preferably in the range of 1,500 to 20,000.
Examples of the monomer providing the anionic polymer used in the
present invention include unsaturated carboxylic acids such as acrylic acid,

methacrylic acid and maleic acid; salts of the unsaturated carboxylic acids



13 suppressing the biofl occul ati on and the conponents exhibiting the

ef fects of dispersing inorgani c substances and sealing inorgani c substance
by the chelating effect, and the attachment of slime and the accunul ati on
of sludge can be effectively prevented. The conposition and the process for
5 preventing formation of slime of the present invention can be used

advant ageously in cooling water systens, water systens in manufacturing
processes of paper and pul p, water systens for collecting dusts and
scrubber wahéli asydkglitnethl sdhe ipFladany thawalithosalvianld the ptrassiuhesalgor e
specifically with reference to exanples in the foll ow ng. However, the
present ingenthonalkalimet darvht ettthd &dies exmdpdieg. thegeakidmshauls andi agr am
exhi biting the apparatus used in 15 Exanpl es and Conparative Exanples. From
a wat er t amkagnedsohmi sejt;1&nd iandryslrifesvadt ensatuestedwedrboxyhs apakssaclatsa rat e
of 10 liters/mnute through a colum 3 and returned to the water tank 1
using a ci maleitdamhydnidep 2These mhsomeirs mradbe ased fir yaepblyaveizstionn,

synt hetic rubher and having a surface area of 40 ¢n2 was di sposed to a
suppor t 1 ng cpRlEmesization, pbtwe Or M oreen FePely A ZateR A 0BF o3 TeEe Wikha wat er

tank 4, test liquid f I t. d i d t d

BRSO PRI R AR e R T,
t 5. T test Jhiquid f JpR! t ddi | ci

o0 SO o S e SRR 5, R U, SR 6 T

dechl ori I f j i 4t h

echiori nagﬁga%aﬁgg gh%fyfﬁcoé’c?@%aa%%g%ﬁ mBbinbFs %tﬁﬁgf’éi‘ﬁulf(@%igi’%’f@ S suc

that the calcium ness “was ['iter and

consunpt i 0B R 4E§Am4ASs BPOHID uERHRAkAd ?ﬂcc\)}g)z %%gue(%'taﬂrl('g?ﬁ]lcé 1 and

m croorganisns, 100 ny/liter of citric aci e obtal ned

sol uti op, @dthallyRgaedholasExdaffleanst thd vaterast dat@skaturSed Byrd¢1iRg
sodi um hydroxi de. 5 When the test was started, dirt was added into the

wat er in theidvihelude anktlyli Aciatenathy]l sueyiatd)ahydivaybthili siryyatef ahfe wat er
was 50. As the dirt, a concentrated liquid of reverse washi ng di scharged
from filt ehydfoxyethglistathatrylgteer Exanthiebafahealkase inddde Thebwutiyldnayas
added into the water_tank 1 in an anpunt corresponding to a turbidity of 25
at 10 each nrhwiylewsilivgbhtilese and @cithoer sExathples ebtheafoapmenrhastingt of
the test. The number_ of mcroarganisns in the cjirculating water and the
turbidity &BlUPRE @Ecid guupndn r viwsrlaulienisy el 48 -hyslipxy-S7allHenyd-and 120
hour s ter the st?{?t .of the test. Thf test board, of synt helgi C. rubper 15
attachld t BTPRRRSHUGHIC 2cids isgresnesutionsy arddr andr shrepaeuldenie: agrd. ¢ he

o A A M N et
t of i ai ned. 6. af 1. - f
e vat orPARRERIEE G2 Kefochfe Retdhy MidpaPlfen R odva? pikartlds " ©

removed 12¢heqs 33511ﬁ6x§ﬁl}%85h§%81%§1ié H&dt 8bpollaferVéd é’(ﬁ'ygg g@ﬁi %H% i-cl osed

again. Into'the ‘'water tan of pure water was ad an irt

accunul at e@c@tlahﬂaemﬂmhpl?&bf)m ghilfbhR A8d.ed chbpilynVidSofSitePROGBH H#RdNY a
brush. The val ve was opened and the formed suspensi on was taken out. After

the di 20 wasopseparailéthivsdoid, a 25pddgnieri sflgerydind adid @ahdt @-lijdrogpadiyant

wei ght at 105C, the weight of the dirt was measured and the anount of

accunul at ednathadgdatesa olvpalymeer of acrylic acid, 2-hydroxyethyl methacrylate
and isopropylene sulfonic acid, a coplolymer of maleic acid and pentene, a
copolymer of maleic acid and isobutylene, alkalin metal salts of afore-said
anionic polymers and an alkaline earth metal salts of afore-said anionic

25 polymers. The concentration of the anionic polymer in the water is 1mg/L

or more preferably 3mg/L or more as solid content. Examples of the

10



15 As part A of the test agent, a mxed |liquid conposed of 40% by wei ght
of an. aqueous solution of sodium hypochlorite having a concentration of
effective chlorine of 12% by wei ght, 8% by weight of a sulfamc acid, 10%
by wei ght of sodi um hydroxi de and 42% by wei ght of 5 water was used. This
mxed liquid is a solution conventionally used as the agent for preventing
formation of slinme. As part B of the agent, an anionic polyner or a
phosphoni ¢ acid was used. Conparative Exanple 1 10 In place of the test

liquid for RysPhATBNhcidVebRipohiffl Ee@! BiTehle. pRERRAr G agidolineMilewds used.
To city water dechlorinated by passing through a | ayer of active carbon,

cal ci um chhedisigeahylidaneiliniiphdispenizar baoit, e wetphoaphetbliutaan-Bdant such
that the cal cium hardness was 150 ng CaCC3/Iliter and the acid consunption
(pH 4. 8) wascdhokFlic ncith COydriokgp hosi®nougtetic encf, aitnilotriavithyleas- added
as the nutrient for mcroorganisns and pH of the Ség]par,ed wat er was
adj ust ed aphBsphdnicaddacid soadndm hsthydeanetianine N5 N Madetremutbylanef or 120
hours. The nunber of m croorganisns in the circulating ter was 1. 7X105
after 48 hobesphanipxcidnr theecsalmohalore said agidsx frpmplesrofithe spjtiod. 20
The turbidity of the circyulating ter wa .5 after 48 hours, 2.1 after 72
nours and. $héphesshonisgenburauddaliabmatal srltaphch Aedhe HAB s To 8 g/ dnp
and the amount of gccumul ated sl udge,was 94.4.. af t.er 12 urs., 25
Exampl e 1 ?85.%% Staﬁ; n PaéjarSSJr“IB ti’@r‘?é’ré}{abggtea hbfne[jtﬂgs{iggfu‘é}bgﬁt in an
16 the magnesium salt and the calcium salt. The salt of the phosphonic acid
may be an ortho-salt in which hydrogen atoms as the characteristic
10 components of the acid are completely substituted or an acidic salt in
which some of the hydrogen atoms as the components of the acid remain.
The phosphonic acid and the salt of the phosphonic acid may be used singly
or in combination of two or more. The concentration of phosphonic acid
compound in the water is 1mg/L or more preferably 3mg/L as solid content.
15 The form of the composition for preventing formation of slime is not
particularly limited and may be, for example, a one-part agent comprising
all of the chlorine-based oxidizing agent, one of the sulfamic acid
compounds and a compound selected from one of the anionic polymer and
one of the phosphonic acid compounds; or a two-part agent composed of two
20 comprising the components. Examples of the two-part agent include an agent
which comprises A-part comprising the chlorine-based oxidizing agent and the
sulfamic acid compound and B-part comprising the anionic polymer or the
phosphonic acid compound.
When the agent is a one-part agent, it is preferable that pH is adjusted
25 at 12 or greater and more preferably at 13 or greater by adding an alkali

such as sodium hydroxide and potassium hydroxide so that stability of the

11



amount such that the concentration of effective chlorine was 5 ng/liter and
pol ymal ei ¢ acid [ manufactured by GREAT LAKES CHEM CAL Conpany BELCLENE; the
wei ght - aver age- nol ecul ar weight: 2,730] in an anmount such that the
concentration of solid conponents was 5 ng/liter as part B of 5 the test
agent were added and the test was conducted for 120 hours. The nunber of

m croorganisns in the circulating water was 2.8X106 after 48 hours, 2.4X107
after 72 hours and 3.2X107 after 120 hours. The turbidity of the

circul ati nghMRSba@s] SxidiAhkedget B0ubintaled aWheh the ASMHSiPAdwhe- 2
after 120 hours. The anount of attached sline was 1.0 10 ng/dn2, the

fraction opapt agent,iinds girednabinthaf p¥ bffehwamrdrodbpriding thwoekilorigle-
accurul ated sludge was 5.2 ng and the fraction of preventing accunul ation
of sl udge baseddxbliziaikt &gent2i dijusted dixh2plreriatdr Ak mastprefrabbnduct ed in
accordance wth the sanme procedures as those conducted in Exanple 1 except
t hat a nal dBorgredtdrsbiruto/thensamepensamsr [ manuf act ured by KURARAY Co., Ltd.
| SOBAN, the weight average nol ecul ar wei ght: 10,800] was used as conponent
B in place of Iporpnamdiodimend. obdhexanpipart agpntt ekt thgasompedittaredor n
accordance with the_ sanme, progedures as those conduct Ln_Exanpl e 1 except
that an acPy¢YtiRg g)rHWF‘(%ng]FWOR%F%‘BBH%@W (3% Plélgé’ﬁdp%@nd
[ manuf act ured by 25, NI PPON SHOKU ., Ltd. AQUARI G; the .
wei ght - aveFSHRTHSF @i S gIECCRiP TR0 bRl 4, 08°4E RURDOORECEHTR pl ace
of polymal ¢} &4 of 1 to 8% by weight preferably 3 to 6% by weight, (b) 1.5 to 9% by
weight preferably 4.5 to 7% by weight of sulfamic acid, (c) 2.5 to 20% by
10  weight preferably 7.5 to 15% by weight of sodium hydroxide and (d) at
least one of the anionic polymer, the solid concentration of which is 0.5 to
4% by weight preferably 1.5 to 3% by weight or at least one of the
phosphonic acid compound, the solid concentration of which is 0.5 to 4% by
weight preferably 1.5 to 3% by weight; each of the concentrations
15 expressed in percentage being calculated based on the total amount by
weight of the composition. In an embodiment of the two-part agent of the
composition- for preventing formation of slime, the composition comprises
component A, which comprises the chlorine-based oxidizing agent and has a
pH of 12 or greater, said component A comprising (a) sodium hypochlorite
20 having a concentration of effective chlorine of 1 to 8% by weight preferably
3 to 6% by weight, (b) 1.5 to 9% by weight preferably 4.5 to 9% by weight of
sulfamic acid, (c) 2.5 to 20% by weight preferably 7.5 to 15% by weight of
sodium hydroxide, each of afore-said concentrations expressed in
percentage being calculated based on the total amount by weight of

25 component A; and component B, which comprises (d) at least one of the

anionic polymer, the solid concentration of which is 10 to 60% by weight or

12



acid. Exanple 4 The test was conducted in accordance with the sane
procedures as 5 those conducted in Exanple 1 except that

1- hydroxyet hyl i dene- 1, 1 di phosphoni ¢ acid [ manufactured by MONSANTO Conpany
DEQUEST 2010] was used as conponent B in place of polymaleic acid. Exanple
5 10 The test was conducted in accordance with the same procedures as those
conducted in Exanple 1 except that 2-phosphonobutane-1,2,4 tricarboxylic
acid [ manufactured by BAYER Conpany BAYH BIT AM was used as conponent B in
pl ace of patyemdtente afithe phosphkaniel £ci6 cbepdast, thassalihdottdeddratiome€or dance
with the sane procedures as those conducted in Exanple 1 except that

hydr oxyphosghiomaand8ttoc6Qiby Wetghtf eathuof dfdry-sGREATN torKESiGosrpapsesBEl CORE
575] was used as conponent B_in place of polymaleic acid. 20 Conparative
Exanpl e 2 Thoeresntagashaivadidewdated basedramnbe bmalham@emédwevmlggb@ﬁr es as
t hose conducted in Exanple 1 except that part A of the test agent al one was
added to tRempgsent Bqui d for supplenent in an anmount such that the

5 When the composition and the process for preventing formation of
slime of the present invention are used, the excellent effects of preventing
attachmeﬁt of slime and preventing accumulation of sludge can be
exhibited even when the composition is used in a small amount such that
the antimicrobial effect is not obtained. @ When pasteurization or

10  disinfection is the object of the treatment as in the conventional process,
an agent must be added in a great concentration. Slime is dirt containing
a mixture of flocks of microorganisms and inorganic substances such as
sand and dust attached to pipings and heat transfer pipes of heat
exchangers. Sludge is dirt containing a mixture of flocks of
15 microorganisms and inorganic substances such as sand and dusts
accumulated at the bottom of water tanks and separating plates of heat
exchangers. The attachment of slime and the accumulation of sludge are
considered to take place as follows. Growth and aggregation of inorganic
particles such as scales, sands, dusts and products of corrosion and growth
20 and aggregation of microorganisms proceed simultaneously and the size of
minute floating substances gradually increases. Inorganic particles are
occluded into viscous substances formed by microorganisms, i.e., the so-
called bioflocculation takes place, and the attachment of slime and the
accumulation of sludge take place. When the composition and the process
25  for preventing formation of slime of the present invention are used, it is

considered that a synergistic effect is exhibited by the components for

13



25 concentration of effective chlorine was 5 ng/liter. The nunber of

m croorganisns in the circulating water was 1.4X105 18 after 48 hours,
2.2X 106 after 72 hours and 2.8x 106 after 120 hours. The turbidity of the
circulating water was 5.7 after 48 hours, 5.4 after 72 hours and 5.7 after
120 hours. The ampunt of attached sline was 8.7 ng/dnR, the fraction of
preventing attachnment of sline was 56.5% the 5 anount of accunul at ed

sl udge was 35.5 ng and the fraction of preventing accunul ati on of sl udge

was 62. 4% ghpprestidly tHIbiofldconlpdion! e thY asplnentdexhiftingyaheComeyst ed in
accordance wth the sane procedures as 10 those conducted in Conparative

Exanpl e 2 efkdaypersingtinpegdnid swbstaanbde cinidnseadimgninongasiccdublsbaicet bye the
concentration of effective chlorine was 10 ng/liter. Conparative Exanple 4
15 The t esthelasingonffact, exhd rthaczisacdmmesnt wift flimbeasdnthepacnadulammsft hose
conducted in Exanple 1 except that a nal ei c aci d-i sobutyl ene copol yner

[ manuf act upladlgeycanUmarifectively nregentetioB/Nje apwnesifins mééhe pyoedse foest
liquid for supplenment as part B of thfew;‘gst agent .in an anount such_t hat
the contenPFefanbneilosmptignc ofpBHeat 8 Brofemt; infentmm canpheatised

Exanpl e 5 The test conducted in accordance with the same procedures as
(hose condAUYBItAESORS B CHPipg Ealen S Stam e, aler RS it anacturing

aci di sobut yl ene copel yner nuf act ured by KURARAY Co.. . Ltd..] SOBAN] 25 was
added | alTERG L RRPEh S0 NaTEo AR ST ERoofors SPe AR Ehae 10
ng/liter. i anple 6 The test was conducted in accordance
with the s%%gbgggce E?ggMggﬁ¥hose conducted in Exanple 1 except that an
acrylic acid-hydroxyal |yl oxy 5 propanesul fonic acid copol yner [manufactured

by NI PPON SHOKUBAI Co., Ltd. AQUARICK G.] al one was added to the test
| i qui did or E3uppipgESt as part B of the test agent in an anmount such that
t he

The present inventioh will be described more specifically with
reference to examples in the following. However, the present invention is
not limited to the examples.

Figure 1 shows a diagram exhibiting the apparatus used in

15 Examples and Comparative Examples. From a water tank 1 holding 15
liters of Watef, test water was passed at a rate of 10 liters/minute through
a column 3 and returned to the water tank 1 using a circulating pump 2.
In the column 3, a test board made of a synthetic rubber and having a
surface area of 40 cm?2 was disposed to a supporting pole to measure the
20 amount of attachment of slime.

In a water tank 4, test liquid for supplement prepared in advance
was stored and transferred into the water tank 1 at a rate of 5 ml/minute
using a pump for an agent 5. The test liquid for supplement was prepared
by adding calcium chloride and sodium hydrogencarbonate to city watef,

25  which was dechlorinated by passing through a column of active carbon, in

amounts such that the calcium hardness was 150 mg CaCOg/liter and the

14



concentration of solid conponents was 5 ng/liter. 10 Conparative Exanple 7
The test was conducted in accordance with the sane procedures as those
conducted in Conparative Exanple 6 except that the acrylic acid

hydr oxyal | yl oxypr opanesul foni ¢ aci d copol yner [manufactured by N PPON
SHOKUBAI Co., Ltd. AQUARI CK G.] was added in an anount 15 such that the
concentration of solid conponents was 10 ng/liter. Conparative Exanple 8
The test was conducted in accordance with the same procedures as those
conduct ed iagidEgensimaptionypdhd. ) ues 15Aymedx§eOsilitedends the PetriRPH9Z phoni ¢
acid [ manufactured by MONSANTO Conpany DEQUEST 2010] al one was_added to the
test |iqui dnicosorgapEnesiehd0 asg/biser of cufrict hAeidt was di iTo the ahtainedsuch
that the concentration of solid conponents was 5 ng/liter. 25 Conparative
Exanpl e 9 Phhutiasta kest sgentutrasdddedaandroldnvas widinstedeats 8 bpraskdingr es as
20 those conducted in Conparative Exanple 8 except that

lhydr oxyet ﬁ9dl‘§éﬂ¥é’d}.’9’ild6i phosphoni ¢ acid [ manuf actured by MONSANTO Conpany

CEQUEST 20101 v adi6d L0, 0 SIUILGSED LT, LG GR1eS 51 on, ool ¢
conducted L BRSSEASTSS o LI TR RN MRl R Y 0.
[ manuf act ur&‘sd tﬂé( cﬁ@tYEB c%%@ﬁ&%t&f‘\fwlﬁh-rof‘\%verse washing discharged from
filters for industrial water in Chiba area was used. The dirt was added
into the water tank 1 in an amount corresponding to a turbidity of 25 at
10 each time when 48 hours and 96 hours had passed after the start of the
test.
The number of microorganisms in the circulating water and the
turbidity of the circulating water were measured 48 hours, 72 hours and
120 hours after the start of the test. The test board of synthetic rubber
15 attached to the column 3 was taken out 120 hours after the start of the test.
After slime attached to the test board was cleaved and dried to the
constant weight at 105°C, the weight of the slime was measured and the
amount of the attached slime was obtained.
A valve 6 at a lower portion of the water tank 1 was opened and the
20 water in the water tank 1 was removed 120 hours after the start of the test.
The valve 6 was then closed again. Into the water tank 1, 200 ml of pure
water was added and dirt accumulated at the lower portion of the water
tank was suspended using a brush. The valve was opened and the formed
suspension was taken out. After the dirt was separated using a
25 centrifuge and dried to the constant weight at 105°C, the weight of the dirt

was measured and the amount of accumulated sludge was obtained.
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10 al one was added to the test liquid for supplenent as part B of the test
agent: in an anmount such that the concentration of solid conponents was 5
ng/liter. Conparative Exanple 11 15 The test was conducted in accordance
with the sane procedures as those conducted in Conparative Exanple 10
except that 2phosphonobutane-1,2,4-tricarboxylic acid [manufactured by
BAYER Conpany BAYH BIT AM was added in an anount such that the
concentration of solid conponents was 10 ng/liter. 20 Conparative Exanple
12 The test was Aopdueiledfitheagsorarmee awdiked NRpddnenppaeddof ¢0%abyt hose
conducted in Exanple 1 except that hydroxyphosphonoacetic acid

[ manuf act uvesighy GREAR |ajdeSu€omphrtyorBELCORKISND] hybocldomds bavankgied t o t he
test liquid for supplenent as part B of the test agent in an anmount such
that the cenpeentrationnofo¢ffensivedchlompenehl@%dy weightl i8eby weightCofrpar ati ve
Exanpl e 13 The test was conducted in accordance wth the same procedures as
t hose condsttfaaicraasdnp@ieaby weeightapsadimm dydepridenand e byywsight of
phosphonoaceti c acid [ nan actureg by GREAT LQFES Conmpany BELCORE, 575] was
added i A aWatesumes sged. t hats pHged JHEHALSA SoMtHN samyant 8t afas 10

ng/liter. The results of the surenents .of the att of slinme and
the 10 acc&gﬁlaﬁqng OBfPrEY?fb‘ij%gﬁﬁ”Eﬁ |shmey 38 %£$§gﬁ‘ﬁﬁg§%‘t§§rml es 1
to 13 are shown. in,Table 1. .The nunber.a of m'c({oorgani sms in the

ciroul at i ng HEPEPOLYREL RE & PROFPROAIGAGE Was PRt biditi es of the
circulating water are shown in Table 3. 22 Table 1 - 1 Part APart

BAt t achnment Accunul ati onof slinmeof sludge5(effectivetype concn. anpbunt

fracti onamyughphifstd pRafEiine) of sol i dof prev-of prev-conponents

entionenti on(rrsll iter)(my/(mgl (99 (mg) (%9 10liter)dnR) Conparative - --20.0

-94. 4 qpxanpl e In place of the test liquid for supplement, water for supplement
prepared as follows was used. To city water dechlorinated by passing

through a layer of active carbon, calcium chloride and calcium

hydrogencarbonate were added in an amount such that the calcium

hardness was 150 mg CaCOjgl/liter and the acid consumption (pH 4.8) was

15 150 mg CaCOg/liter; 100 mg/liter of citric acid was added as the nutrient

for microorganisms; and pH of the prepared water was adjusted at 8.5 by
adding sodium hydroxide. The test was conducted for 120 hours.

The number of microorganisms in the circulating water was 1.7x105

after 48 hours, 1.2x105 after 72 hours and 1.3x10% after 120 hours.

20  The turbidity of the circulating water was 3.5 after 48 hours, 2.1 after 72

hours and 2.8 after 120 hours. The amount of attached slime was 20.0

mg/dm2 and the amount of accumulated sludge was 94.4 mg after 120

hours.

25 Example 1

To the test liquid for supplement, part A of the test agent in an
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Exanpl e 15pol ymal ei ¢ aci d51. 095. 05. 294. 515Exanpl e 25nmal ei ¢

aci d-ii sobu-51. 692. 06. 593. 1t yl ene copol yner Exanpl e 35acrylic

aci d- hydroxy-51. 891. 07. 292. 4al | yl oxypr opanesul f-onic acid
copol ynmer 20Exanpl e 451- hydr oxyet hyl i dene-51. 791. 55. 594. 21, 1- di phosphoni c
aci deExanpl e 552- phosphonobut ane-52. 090. 06. 892. 81, 2,

4-tricarboxylicaci d25Exanpl e 65hydr oxyphosphono-51. 990. 57. 692. Oaceti c

aci dConpar ati veb--8. 756. 535. 562. 4Exanpl e

2Conpar at i waldmtahthat 8he 86nddiExtaop bé effechypacklbirine-was Simg/liter and

aci d-i sobu-519. 05. 060. 336. 1Exanpl e 4tyl ene copol ynmer Conpar ati ve-nal ei c

aci d- i sobupbbyisakiy asidenyag:iaenaed by GtREAWeLth@yﬁ 9&@%@&3 Compmsiys 1 - 2
5 10Part A (effective chlorine) (ng/liter)Part B Attachment of sline
type concnBERGLHNE; bhe wright averdes wplasudar weagiforehd@l Ehenogmount

such that the concentration of solid components was 5 mg/liter as part B of
5 the test agent were added and the test was conducted for 120 hours.

The number of microorganisms in the circulating water was 2.8x106
after 48 hours, 2.4x107 after 72 hours and 3.2x107 after 120 hours. The
turbidity of the circulating water was 9.5 after 48 hours, 10.2 after 72
hours and 12.2 after 120 hours. The amount of attached slime was 1.0

10 mg/dm2, the fraction of preventing attachment of slime was 95.0%, the
amount of accumulated sludge was 5.2 mg and the fraction of preventing

-accumulation of sludge was 94.5% after 120 hours.

Example 2
15 The test was conducted in accordance with the same procedures as
those conducted in Example 1 except that a maleic acid-isobutylene
copolymer [manufactured by KURARAY Co., Ltd.; ISOBAN; the weight-
average molecular weight: 10,800] was used as component B in place of
polymaleic acid.
20
Exémple 3
The test was conducted in accordance with the same procedures as
those conducted in Example 1 except that an acrylic acid-
hydroxyallyloxypropanesulfonic acid copolymer [manufactured by
25 NIPPON SHOKUBAI Co., Ltd.;, AQUARICK GL; the weight-average

molecular weight: 10,700] was used as component B in place of polymaleic
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(my/ (mg/ (% liter) dnmR)Accunul ation of sludge anount fraction of prev-
ention (mg) (% Conparative-acrylic acid-hydroxy-518. 48. 065. 530. 5Exanpl e

6al | yl oxypropanesul f-onic acid copol ynmer 15Conparati ve-acrylic

aci d- hydroxy-1017. 711. 540. 357. 3exanpl e 7al | yl oxypr opanesul f-oni c acid

copol ynmer Conpar at i ve- 1- hydr oxyet hyl i dene-517. 313. 542. 854. 7Exanpl e

81, 1- di phosphoni c

aci d20Conpar ati ve- 1- hydr oxyet hyl i dene- 1016. 119. 539. 658. 1Exanpl e

91, 1- di phoapithni ¢ aci dConpar at i ve- 2- phosphonobut ane-519. 24. 055. 541. 2Exanpl e
101, 2, 4-tri carboxyl i caci d25Conpar ati ve- 2- phosphonobut ane- 1016. 517. 548. 848. 3
Exanpl e

111, 2, 4-tri carboxyl i caci dConpar ati ve- hydr oxyphosphono-518. 76. 557. 639. OExanp
| e 12acet | Exaeapl8Conpar at i ve- hydr oxyphosphono- 1016. 54. 051. 145. 9Exanpl e
13acetic acid 24 Table 2 - 1 Part A5 (effective chlorine) 10 (ng/liter)
Conpar ati ve Exarpleetest pes copdiebed inmcesrdanse guth Sheiseme prededureyadat er
(/mM)type concn. after ter afterof solid48 72 120conpo- hour s hours

hour snent s EReFa | CBACEL ) ﬁi@ﬁafey |@fcepacmﬁt5113§x§?ﬂﬂysﬂzslh%ﬁrmcl'

S R R S A
il t r: cglr EQ%@??EQ@%&%@@%‘%@%@% @g%ﬁ%gp o%@gﬁggﬁ%zéci dConpar at i veb-

- Exanpl e 2Conpar ati velO- -30Exanpl e 3Conparative-nal efic acid-isobu-

5Exanpl e 4tyl ene copol yner Conpar ati ve-nmal efi ¢ aci d-i sobu- 10Exanpl e 5tyl ene
copol yrrer?»i;xJa-anlelaB 1.2x 105 1.3x 105 2.8x106 2.4x10 3.2x10" 7.5x |05 4.2x
106 4.8x 106 3.7x 106 4.8x 106 6.2x 106 3.3x 106 3.2x 106 4.2x 106 4.3x106

2. 9x1060 3. 2x106 The/tek0&vad @nkifeted $x hoborHahse Wih 2hdsatttbprodYutdPad. 3x 105
7.4x 106 7.2x 106 2.9x 105 3.5x 105 3.8x 105 3.4x 105 3.9x 105 7.2x 105 25

those conducted in Example 1 except that 2-phosphonobutane-1,2, 4-
tricarboxylic acid [manufactured by BAYER Company; BAYHIBIT AM]

was used as component B in place of polymaleic acid.

15 Example 6
The test was conducted in accordance with the same procedures as
those conducted in Example 1 except that hydroxyphosphonoacetic acid
[manufactured by GREAT LAKES Company; BELCORE 575] was used as
component B in place of polymaleic acid.
20
Comparative Example 2
The test was conducted in accordance with the same procedures as
those conducted in Example 1 except that part A of the test agent alone
was added to the test liquid for supplement in an amount such that the
25  concentration of effective chlorine was 5 mg/liter.

The number of microorganisms in the circulating water was 1.4x105
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Table 2 - 2Part APart BNumber of m croorganisnsin circulating water
(/m)5(effectivetype concn. afterafterafterchl orine) of

sol i d4872l 20conpo- hour shour shour snent s10(ng/liter)(ng/liter) Conparative-acr
ylic acid-hydroxy- 57.2x 1053. 6x 1054. 2x 105Exanpl e

6al | yl oxypropanesul f-onic acid copol ynmer 15Conpar ati ve-acrylic aci d-hydroxy-
106. 6x 1054. 6x 1053. 8x 105Exanpl e 7al |l yl oxypropanesul f-onic acid

copol yrmer Conpar at i ve- 1- hydr oxyet hyl i dene- 57.2x |1 055. 5x 1054. 9x 105Exanpl e
81, 1- di phoafteond® lmird? anitee- 12 Hyamexged hY.Bxd6heaftdi0120xha@B4. 9x
1056. 8x 105Exanpl e 91) 1-di phosphonic acidCbngar ati ve- 2- phosphonobut ane-
56. 7x 1058 The tiabudigx of tBEcweplading water was 5.7 after 48 hours, 5.4 after 72

101, 2, 4-tricarboxylicaci d25Conpar ati ve- 2- phosphonobut ane- .103. 8x 1068. 9x
1057. 6x 10BeREm@nd 3471 aften-13Q bappyxylhe seneapirpheitachednslapexyandsphono-
54. 8x 1055. 5x 1Q57, 2x_, 105Exanpl e 12aceti ¢ .

aci dsoc:onpm%(én%e-thydf}rm%ﬁgwmsntlwea@ﬁca@%?53# sliyBa w3s ASsERaipr e
13aceti¢c acid 2 Tabl e .3, -, LPart APa BTur bi dity.of circyl ating.water
(door ee} 5 Attty BB BBt et M1 80 2 PE i e FRphph of ptevadtite

sol i d4872120co - hour r shour ) M )(mg/liter) Conparative--
-3.52.12. 8@%%%% atiﬁgﬁ%hﬁlggﬁé’g%ﬁ )é/?r%é?%t%{éc'fgg Hé)g&é'lo. 212. 215Exanpl e

25mal efi ¢ aci d-i sobu- 58.67.715. 2t yl ene copol yner Exanpl e 35acrylic

aci d- hydroxy- 58.811. 214. 4al | yl oxypropanesul f-oni ¢ aci d copol yner 20Exanpl e
451- hydr oxygfnhyd i d8ReEx2Rpld3311. 81, 1-di phosphoni ¢ aci dExanpl e

552- phosphonobut ane- 58.38.514.31,2,4-tricarboxylicacid25Exaane

65hydr oxyphosphange- ta8 v &l RBedih Gicasiddtospatattheeme prddeddbes E¥anpl e
2Conpar ativelO- -5.55.79. 730Exanpl e 3Conparati ve-nal efi c aci d-i sobu-

53. 93. 66. 9Ekasptenditcpbd e CropphyativeCBrparde i2vexcept ¢hat pact 4-washdded

104. 24. 53. 6Exanpl e 5tyl ene copol yner 35 27 Table 3 - 2Part APart

BTur bi di t y infan rapubent sychethert thed eomeattitedh edft ¢ffetiveechlorine was 10

concn. afterafterafterchlorine) of

sol i d48721Mg/biteys- hour shour shour snent s10(ng/liter)(ng/liter) Conparative-acr
ylic aci d-hydroxy- 53.83.54. 2Exanpl e 6al | yl oxypr opanesul f-oni c acid

copol ynmer 15Conpar ati ve-acrylic aci d-hydroxy- 104. 14. 13. 8Exanpl e

7al | yl oxypropanesuyl f-ani c _aci,d copol ynmer Conpar ati ve- 1- hydr oxyet hyl i dene-
53.73.63.9é§§ﬂﬂ?ﬁﬂ  Bxgmpiedphoni ¢ aci d20Conpar at i ve- 1- hydr oxyet hyl i dene-
103. 73 . 4. 5EX I 1. 1-di pho ni ¢_acq vVe- 2- t ane-
53. 4. 13. Exanpl GeLBE 3% (oRRBD iR i T e B R RE R Ol e
104. 33. 84. - Ll OXYhy i araty.ve- hono-
54.14. 54. éﬁéﬁ%ﬁ%ﬁﬁ‘éﬂ%‘f ilf:} gé‘?%%%o?rp%#%??v%y rc%%?ﬁ%égﬁ‘g%@”%ﬁg

104. 34.74. %Ei{@l?ﬂk& lAanstdGuicd BHy3SRURARROMTG. N Iiahl BsdBAMIeRIdnRewhgsul t's
i n Exanpl es 0 6, in which partf A conprising sodi umhypochlorite and

sul fam ¢ aciddelntoagHRutyss 164168 fohaupbhanesnasparalB ontleé tedtf #gdrtvim ahl ori ne
was 5 ng/liter and part B conprising the anionic polymer or the phosphonic
acid i n an samownt swsahcthat@he dohaéntrhtioaamicehitircaipoments salsi dmpdlifeenent s was
5 ng/liter were used in conbination, were conpared with the results in
Conpar a0i ve Exanple 1 in which no agent for preventing formation of slinme
was added, in Exanples 1 tQ 6, the anmount of attachnent of slinme and the
anount of ééﬁﬁﬁﬁﬁﬁ%“bﬁxgnﬁﬂe§ludge were both smaller than on tenth of those

in Conparative anpl es and the fraction of preventing attachnment of sline
and the fractioﬁﬁﬁggﬁﬁéV%ﬁP? cted dPhAcsey <%ﬂN§ﬁd%@égﬁa%wre 88&590% As
shown in Table 2, i,n anples 1 19.6 he effect of eyenting.attagchnment
of sline a??g‘o%%é’ogfl%@ B @%B%’Fﬁ%ﬂ%“g Kyl gt?’ﬁ‘ﬁme‘éﬁﬁjd’&a §aclini bt ed
10 even when t he,number ;of mcro [.$ i {CH) atri.ng S

ol at vl y oy e s B ARARRR Ty OBV RS el RN

f or mat i,@n | 0.t r Lhiting ) .G effect.
As sho%ﬁ i3£¥§%Pg5%$ﬁﬁﬁpgkg%%“égﬁk1?%@2@@?%%&?+%@%ﬁ a |%%ﬁ%?9§gg%§ﬁﬁed
substances id19QhgAigke Pl ace and the attachnment as slinme or the 15
accunul ati on as sludge could be prevented even when the turbidity of the
circulating water was relatively great and the suspended substances were
present in the circulating water in a relatively great anmount. In
Conparative Exanple 2 in which part A was added in an anmobunt such that the
concentration of effective chlorine was 5 ng/liter w thout 20 addi ng part

B, the fraction of preventing attachnenggof slinme and the fraction of
preventing accumul ati on of sludge were both about 60% Even when the anpunt
of part A was increased to 10 ng/liter in Conparative Exanple 3, the
fraction of preventing attachnent of slinme and the fraction of preventing
accurul ati on of sludge were both about 80% Thus, it is 25 shown that the

o, p— o a v ~ o



29 smaller turbidity of the circulating water than that in Exanples 1 to
6 show that the anount of the suspended substances remaining in the water
was smal |l er and the ampunt of the suspended substances whi ch was

floccul ated and attached as slinme and accunul ated as sludge was greater. 5
I n Conparative Exanples 4 to 13 in which part B conprising the anionic

pol ymer or the phosphonic acid al one was added in an anount such that the
concentration of solid conponents was 5 ng/liter or 10 ng/liter w thout
addi ng part A, the fraction of preventing attachnent of slinme and the
fraction of preventing accumul ati on of sludge were both small. Thus, 10 it
i s shown tKampamtoenbkampleée of part A and part B in Exanples 1 to 6
exhibited the synergistic effect. In Conparative Exanples 4 to 13, the

ef fect of preverhenteshoramerndudiad an accortpace svishdhersamaprotesivers @st of
preventing attachnent of slinme. In Conparative Exanples. .4 to 13, the
turbidity & 0%@01&@%&% mpleet exeaptlhart ady aqyis ackhhy Aroxyedlye®s 1 to 6

suspendd. PUBERBBE Gt h AR BraakErct e SiaNEPONSHARHBM Tab o
> th P : : H . lati ; .

Exampl e 1 i ﬁn&ﬂ‘é@@ﬂmﬁfl@??ﬁﬁ%ﬁ%ﬁ%?%%ééén‘%gﬁ’%flﬁra%a?cgﬁﬁ?ﬂ tr'tm)é?eg |
ef oot 1o mpPISTRRY earlne D o A ErORRent dboaf BB udo Bl ShEY' Tt
t he concentfatd AR 8bnS fstgﬁgltcgﬁw%%%é %s"@&g?’ﬁt@” iter or part B al one was

added i n an anpunt suc e concentration of solid conponents was 5
ng/liter. The fact that, in accordance with the present invention, the
excel lent effects of 25 preventing attachnent of slinme and accumnul ation of
sl udge 10er €mipanitivdEgamplemal | concentration such that the effective

m crobi ci dal effect could 30 not be obtained in accordance with

conventi onal tedheotesgywshoosdudtad ihlreechatameivwithdheviane psosudstanses by
m croor gani snms and bi of |l occul ati on by the nodifying activity could be
prevent ed dhese wheducthd im Covlpachtiak Efdmple wasxcapt thahithe tasdyli¢ iacidk al so
considered that the synergistic effect 5 could be obtained by the

di sper si on hyrdrexyallilexypropesssnlfericusacisk taepolysrgrondmamfarturednebseal i ng
property. Ex

le 7.A ositiqn co ed of 40% by wei ght of an aqueous
Sol uti on ofNHOPQSUSHAKDHHEGCop fid QLML E SHEbrer addled wramamssmive
chl ori of 129% by wei ght, 8%.b i,ght of sulfamc_acid,. 10% by wei ght of
an ani Egl c sﬂﬁﬁﬂ@%’t]&‘? C‘g‘l%’é%%%f’ﬁg%}g‘?aorgﬁﬂn?ﬂ@ ‘V%ﬁ&ﬁﬁpﬁ@tgﬁmunt of sodi um
hydr oxi de and water was prepared. pH of the conposition was adjusted by
changi ng the anount of sodi um hydroxi de. The prepared conposition was

stored in qjo’lrﬁ YEsSE EkSRip1dls the constant tenperature of 40C and shi el ded
fromlight. T 8 concentration of the effective chlorine was neasured after

the conposi ti on mas et Q£ cbfdude@ifSfebRBhcki WRh he sdh€ prbasiiresaRt of
the concentration of the effective chlorine, a residual chlorine neter
manuf act ur etloby dddctedpanyErashple r tageddpt2@hspet-hiydeotydthiilensr@asur ement
were used. BELCREN (the wei ght-average nol ecul ar wei ght: 2730) manufact ured
by GREAU LAkEkosgHeCAcidComaamfastased dgdMGNSHENPO Corlpeiny; BEQUESTBAN
(the wei ght-average nol ecul ar weight: 10,800) manufactured by KURARAY Co.,
Ltd. was usdOhaleme wasl addedato dhe sestutighishforcoymlyment asGuiaR Brof@be(t he
wei ght

test agent in an amount such that the concentration of solid components

was b mg/liter.

25 Comparative Example 9

The test was conducted in accordance with the same procedures as
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25 average nol ecul ar wei ght: 10, 700) manufactured by N PPON SHOKUBAI Co.,
Ltd. -was used as the acrylic acid-hydroxyallyl oxypropanesul fonic acid 31

5 copol yner. DEQUEST 2010 manufactured by MONSANTO Conpany was used as

1- hydr oxyet hyl i dene-1, 1- di phosphoni ¢ acid. BAYH BI T AM manuf actured by
BAYER. Conpany was used as 2-phosphonobutane-1, 2, 4tri carboxylic acid.
BELCORE 575 manuf actured by GREAT LAKES Conpany was used as

hydr oxyphosphonoacetic acid. The results are shown in Table 4. In the
aqueous solthoseon cohdtbtels sodi Conipgrativieor Examplhe 8onerceptat thvat ofl-
effective chlorine remained only by about 60% after one nmonth and about 20%
after 3 rmrlntvldr@xyq@hwmdem-rl,bdmhmﬁpntmecm[magufac(@wdpbﬁdﬂm‘dsélb{il)@ showed
excellent stability_when pH had great values., It was confirpmed that the
effective &lfmpame M@Uﬂgﬁfa% wvagspaddedpin fn Areeuns ssob, thatndhe at pH
12 and 90% or nore at ?H 1& or greater. It was. also confirnmed that the
conposi t i ofengantEatien pf seld spmponenty wes 100elditstin above, the stability of
t he agegt conprising the chlorine-based m crobicidal agent, sulfamc acid
conpound or a salt thereof and a conpound sel ected from an ani oni c pol ymner,

a phosphonkﬁg§§+&¥§ﬂg§ga%®m%6@f a phosphoni ¢ acid depends on pH and very

excellent s ained at pH 12 or greater. 32 Tabl e

acomposi 1 onpH off] ARkiAL Bl ABS ThD0EATRARE W AHESELLY BrolladtbDEs

(/)5afterafterafter ays3 aysAqueous sol ution

sodi unl49158481 GhyRREHd ikt %@Anggl%sqd'é*@e ABGE! ngo%gﬁoﬁwmweq,ég-d _
+1410010099sodi um hydr oxi de131001 0099129997891511906325Sodi um hypochl orite
+ sulfam c tﬁ@hﬁbdké‘f«ﬂaoﬁﬁa%ﬁé?ﬂﬁfa@tmr By BAYER USiB4Re! BV EIBIT AM]

aci d12969175201176335Sodi um hypochlorite + sulfam c acid +14l1 009999sodi um
hydr oxilde -®l3d08898d4dEtb achaciedt ilkplidtfok erupplement as part B of the test

copol yner 12999586251183458Sodi um hypochlorite + sulfam c acid

+149899965s @gentnimpdrampurt suclt tlyat the concentration of solid components was 5

aci d- 13989490hydr oxyal | yl oxypr opanesul f oni c

aci d128650M8Wiéehol ymer 115141Sodi um hypochlorite + sul fam ¢ acid
+141009590so0di um hydr oxi de

+139883611- hydr oxyet hyl i dene- 1, 1- di phosphoni ¢1290785035aci d115580Sodi um
hypochlori3§)+ sul fam.c aci.d il41001009950diunlhydroxide

+131001009$ P PRYLHOBEEERI 112 4-tri car boxyl | c1299968740aci d1185458Sodi um

h hl.gri t | f ami id #1410010099s0di h id

15650887 hy dr oxyiiio LRk HBLech T IATie F2u308 MK IR 5 proseduasnen.

APPL| CABI L'tp(se! n c@ﬁﬁ%@“c?n"“ é{}mga'a‘?aﬁ%fpoﬁkéin%ﬁ‘e ang t RgeAOCeRS: f - .
preventing formation of sline o he present 1 nvention, attachnent of sline

to pipi ngs,p%@?ﬁoﬁmﬁgqé,@ﬂ‘i’cd&%bkﬁﬂé ot r (BRLSadakePe 3 EBAYER and S

accunul ation of sludge in water tanks and separating plates’in heat _
exchanger s Goipahp0 BEYETBET! AN] Vv s ex@ddEdnbynadehdigntt Reckofpasitheon in a

smal | anmount such that no mcrobicidal effects are exhibited. As the
result, it coacemaatipnsdisblié cohgioneheulagsl Ccagdetdrby attachnment of slinme and
20
Comparative Example 12
The test was conducted in accordance with the same procedures as
those conducted in Example 1 except that hydroxyphosphonoacetic acid
[manufactured by GREAT LAKES Company; BELCORE 575] alone was
25 added to the test liquid for supplement as part B of the test agent in an

amount such that the concentration of solid components was 5 mg/liter.
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accurul ati on of sludge in various water systens are prevented and the 10
cost required for cleaning can be remarkably decreased. 34 CLAIMS 1. A
conposition for preventing formati on of sline which conprises a

chl ori ne-based oxi di zi ng agent, a sulfam c acid conpound and a conpound 5
sel ected froman anionic polyner and a phosphonic acid conpound. 2. A
conposition for preventing formation of slime according to Claim1l, wherein
t he ani onic polymer has a wei ght-average nol ecul ar weight in the range of
500 to 50,000. 10 3. A conposition for preventing formation of sline
according to Claim1, wherein said conposition has a pH of 12 or greater,
t he conposiGarepaxedins Examele 48 sodi um hypochl orite having a concentration
of effective chlgrine of 1 to 8%by weight, (b). 1.5 to 9% by wei ght of

sul fam ¢ acid, (Ide ®stvas endusspdyn asrefitanse veibhi the sapae exPeduang agd) at

| east one t he anj oni ol ynmer, the solid gongentration,of i.ch is 0.5
o a% by vangin SRt BY GHERarattie Bragon S SErPoahBbuRIaRoRE sof i d
concentgation which is 0.5rto 4% i ght f opcent rat.i ons
cxpr ossia PRopEbelMelc et o todrltitadP, BLe ERAT LARES CiEHAS
veight of HIerLOeS7El Was A0add ift SRTISUAY OHCH PhaP tRY SBRLAM-LQLARY On OF
slime according to Claim 1, erein said conposition conprises: conponent
A, which cQBRAIBRTHIMBALS WaRIT0RigPRRed oxidi zing agent and has a pH of 12 or
greater, said conponent A conprising (a) sodium 25 hypochlorite having a
concentration of effective chlorine of 1 to 8% by weight, (b) 1.5 to 9% by
wei ght of sulfamc acid, (c) 2.5 to 20% by wei ght of 35 sodi um hydr oxi de,
each of af or esaiThecsadistofahe ansasnpnrsnedf ithe petachnicigeftingandlthsl at ed
based on the total anmpbunt. by weight of conponent A; and conponent B, which
conpri §és (@Edrumuliteas vf shelgefintEramplesrl to §andr@omparatiee Eahntples 1 to
concentration of which is 10 to 60% by wei ght or at |east one of the
phosphoni ¢ 18ciage colmppunth Talelesdl i dThensuntbeas i ofh nuicredrigehisngs 1 tthe60% by
wei ght, each of aforesaid concentrations expressed _in percentage being

cal cul at ed cHggdabing waten qral shawoninpbyfahls ghtand Swmponkidities afp the A
conposition, for preventing formati f slinme according to Caim3, wherein
t he anioni@“ﬁBLVﬁ%%“ﬁ@%rér%éhﬁﬂpiﬁggﬁgﬁé-nDIecular.meight in the range of
500 to 50,000 and said anionic polynmer is at |east one conmpound sel ected
fromthe group consisting of polymaleic acid, polyacrylic acid, a copol yner
of acrylic acid and 2-hydroxy-3-allyl oxypropane sulfonic acid, a
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15 copol yner of acrylic acid and 2-acryl am de- 2- net hyl propane sul fonic
acid,- a copolyner of acrylic acid and isoprene sulfonic acid, a copol yner
of acrylic acid and 2-hydroxyethyl methacrylate, a copolymer of acrylic
acid, 2-hydroxyethyl nethacrylate and isopropylene sulfonic acid, a
coplolymer of malefic acid and pentene, a copolyner of nmalefic acid and

i sobutyl ene, 20 alkalin nmetal salts of aforesaid anionic polyners and an
al kaline earth nmetal salts of afores@lde anionic polyners. 6. A conposition
for preventing formation of slime according to aimil, wherein the

chl ori ne-based oxi di zpfigaagent is plpeast one gONROU Ftd 25, 868 gIFI from
the group consisting of chlorine) alkali rret al hgfgg&lg ori te% Slgﬁ/g net al
chlorites and alkali netal chlorates. 36 . A conposition or preventing
formation of slime acgording to arm1, whereln the sulfam c conpound is
at |east one corrpoun%jfﬁ‘"é’r" cted ¥Pom the g?“&ﬁ WHE?S growrf| frashor aci d,
N- et hyl sul fam ¢ aci dg aC| d, E enyI sul 'P € acid,

5 di net hyl sul

al kali metal salts o g?lforesal d sul fani®®™ U(nd§ ear’t, Ihet al
iter) )

salts qf aforesaid sultamc conpounds anqlt fn sa ‘is o foresal d

sul fam c conpounds. 8. A conposition for pr event| ng formati on of sline

accordi ng t——umwwrmmm | east

one conpourQ?mé’éPé’cYFed from fhe group consi sti ng0&f 94.4

1- hydr oxyet By#el&de- 1, 1- di phosphoni ¢ acid, 2

phosphonobyt ane: 1, 2, 4-tri carboxylic. acid, hydroxyphos honoacetic acid,
nitrilotri 'rﬁ%‘f’m? ledne- phdsph8AyRalagid 380 94.5

et hyl enedi N, N -N tetranet Iene ph spho al kal i salts
of af o?gsa?dé] TB osphdni cmafrll@%glmg al ka?’l ne taI %Egl ts %g f%isal d
phosphoni ¢ aci ds 9. A process or prevent| ng formation of slinme in a water
system thepp s corgprl Sk A4Hh{lGoR- COBPOSI 410N oy preygnti g,
formation of s h cofiiglxsEspahesilif-Or i ne- based oxi di zi ng agent, a
sulfamc acid 20 corrpound m@h@lmmwm sel ected from an ani oni ¢ pol yner
and a phosphonic acid conpound to said water system 10. A process for
prevening Hxamprtd on of sl iimpdakgahdidage-t 05C ai m79, wherei ns.she gopposi tion
for preventing formation ofl,shiphesphasc acipH of 12

Example 5 5 2-phosphonobutane- 5 2.0 90.0 6.8 92.8
1,2,4-tricarboxylic
acid
25 Example 6 5 hydroxyphosphono- 5 1.9 90.5 7.6 92.0
acetic acid
Comparative 5 - - 8.7 56.5 35.5 62.4
Example 2
Comparative 10 - - 4.2 79.0 18.2 80.7
30 Example 3
Comparative - maleic acid-1sobu- 5 19.0 5.0 60.3 36.1
Example 4 tylene copolymer
Comparative - maleic acid-isobu- 10 16.5 17.5 48.7 48.4
Example 5 tylene copolymer
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25 or greater and conprises (a) sodium hypochlorite having a concentration
of effective chlorine of 1 to 8% by weight, (b) 1.5 to 9% by wei ght of

sul fam c 37 acid, (c) 2.5 to 20% by wei ght of sodi um hydroxi de and (d)
at | east one of the anionic polyner, the solid concentration of which is
0.5 to 4% by weight or at |east one of the phosphonic acid conpound, the
solid concentration of which is 0.5 to 4% by wei ght each of the
concentrations expressed in 5 percenTadel b2i ng cal cul ated based on the
total amount by weight of said conposition. 11. A process for preventing
formation of siine acggidi ng to C'P%hfﬁg wher e'&t&cﬂ&eﬁ@”p%dcﬁ QRuber
preventing formation of slinme conprises: 10 conpgngpl A ﬁ rrpri ses
t he chl gri ne-based oxi di zi ng agent and has a pH of 12 or greater sai d
conmponent A conpri si n? (a) sodium Wypochl or| t e havi ng a concentration of
effective chlorine offHs 8% bYPSvei ght - pmpupg, f %yaW@P’&hfra‘BPn

sul fam ¢ acid, (c) 2°}§°”c“%F 20% by wei ght ?f“fso d| um hy’ ’8% de, ea rE)‘f

af oresai d concentratj r)k%gxpressed in 8" ‘E‘FE nt age al cu{,ﬁ gﬂ based
on the jotal anount Yght of conponent, 2 ﬁlcg)co nen

conprises (d) at |east one of the anionic p Iyrrer the solid concentration
of which i s T0to 60% by werght—or_at feast one of tte phosphomc aci d
conpound, tdeEwraettivel concentaﬁré[ll?%ﬂﬁdbfdrm chdis 184 o0 28060%6H§ weBght, each
of af or esai §*X2Bpleént r at i ongLERPPEPSBYY percent age being cal cul at ed based
on the total anount by wei QH‘PaE)‘f“’?ﬂ?H‘ﬁH’ﬁent B. 12. A process for preventing
formatign slime accordin ere| t he ter stenmis any
one of 1gool H’g’nWé V8r syste r’ih‘é%lct% g’f‘%n? e7r sﬁig 4()7\'ét %%f¥stem in
manuf act uri A§" PP 6Cesses of 2 ‘yaﬁ’glgz(ﬁ’ﬁ?“g I p, wat er system for col I ecting
dusts or scrubber water systens LY S A u2. AufY. AS; . A A@A@

A a, A@ N, 2..A@ a2.. A A
Y. A@Y. AG3 %% ‘g§ iﬁi’?{ ﬁ% ﬁf@, R AT iﬁl il
?i K?MP_1s*uvz#
| *| wr mho] X|gealoaialveal cal cahqgfhﬁﬁi&ﬁimh&%c La]igal cal;68] caksal cakga] ca] c”aj
ca] ca] ca] cageahgiabcal ca] ca] calipaopdotiabdd 2556~ 2
$1j11T@E""$% (}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca
] ca] ca] ca] dappatatiat ca] ca] c ajphajphehdbalamal capcal aal( (#) gp) * * sp.y++Fa1.2"-\----
1.1 ..,/ 1 3E3x3@83d4| w mhc /Y2, headaeldxglad ca) ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca
] caj ca] ca] ca] ca] ca] ca] ca] cadetra] ca] ca] ca] ca] ca] ca] ca] ca! 4Y444. 5u566! 7_7778X8
888

25  Comparative - 2-phosphonobutane- 10 16.5 17.5 48.8 48.3
Example 11 1,2,4-tricarboxylic
acid
Comparative - hydroxyphosphono- 5 18.7 6.5 57.6 39.0
Example 12 acetic acid
30  Comparative - hydroxyphosphono- 10 16.5 4.0 51.1 45.9
Example 13 acetic acid
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. <=5>>??23@@\BaD] GcG xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! cGHIx KLNNNNO QRSUUWK
[[] bbTccc+dzdpdd9eff gl wnmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca! gi gggghFhLhi eiii5j
~j ] SKkkW 1 T1116mmmnnSnnno}xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caTedd gajca] ca] ca] ca] ca] ca! oo\ ooopp pppqq
%f qqq, r nrtrt uwwax MkKxxyAyZyyy! z} xsnid_Z]]] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal
f?{ ff‘]g,fa} f%f?i c;ﬂ cal pgk aal ca] ca] galegl cal ca] cajgalakeakoakaalea! ! 2_222z2<{
v - in circulating water
3Mag} xsnid_Z]]]ca]ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca 0611 tca ce% c(g]]ﬂz:a] ca] ca] ca]
ca] ca] cg] caJ ca] ca] ca &ca] caJcaJcaJcargs
~1V}xsni d_Z]]]ca] ca] ca] caf®a] caj ca&%‘%ﬁl]i‘(ia] cafteta] catits] cajad8f caj cal caj ¢
a] ca] ca] ca] ca] ca] ca] E&P%%Y ca] ca] ca] cal d95%: ] 068% Eox: =| Wr mheh calcalcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] c&'¥4] ca] tH&fta] ta] c&]" d] ca] ca] ca]
cal ca] Cl?] caljcalfln/( nl?%/ﬁlt(eag , [ }xsni d_mc? ]’1 a; ] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

“Ca] ca] ca] ca] ca] ca] ca] ca

aJ ca] calca]ca]ca] ca]ca
2 ki K- 10%& (=Y 3109& ()—109& (=

1:)%|&' () - &10%PYatse 09&’ 1) - @LO%R 8 M i K- 1" $10%0%195- SB21199& (3185 1098 () - f
109 ()-y 18o@mplls 100& ()-f 109%& () - 1s*uhl *6z 109%&' ()- S4't')10%&' ()-s-

109%& ()-s@" 109%&' ()-)f 10%& ()-'f 109& ()-% 10%& ()- uwxyz

pQ ! D,(g/" i(c)q}o/%a(n}’lez]g 12)%&' ()le(yga?éfbmid()- g) c;‘ilofya&'z(ﬁ)xg(%6 364%](97103-2’@@0%' ()-'
#SU 1Dt -"109%H8 ()-Z !f, :"10%:& ()-Z
1y, " 1E§EP8E-XFPP“1?0WQO&'5( ) ( ?W\Tgm‘iﬁ%'fséb‘(; -, y'(ﬁ)loty&'7(5)x-1(}5$l L0y | P8 e () - !
7' 109Z2& ()-: 172" 10%>& ()-: PETOSPEYPY I M 10 10 10<s109%& ()-1*K| Z9~\: ! D

D, $" 10%-& (Reahloieds 109&5() - Lk, % TOYR { )z " 1Q9ZE& () 8heS, 4 10%E (35

S, " 109%& ()Eﬁ&~_é}%! !DS'ﬁ(lz)W&%f&-xﬁ%%ﬁ’ﬁﬂ. yQ)lO%&'(g'{) for, 4 3318 d¢kos
10Z<10%Z& () - ! ~, $" 10%ZZ& () gnic acid copolymer

caf cg] cal ca] cal cé’]J /a

20 Example 4 5 1-hydroxyethylidene- 5 3.3x106 3.2x106 4.2x106
1,1-diphosphonic acid
Example 5 5 2-phosphonobutane- 5 4,3x108  2,9x106 3.2x106
1,2,4-tricarboxylic
acid
25 Example 6 5 hydroxyphosphono- 5 4.7x106 2.6x106 2.8x106
acetic acid
Comparative 5 - - 1.4x105 2.2x106 2.8x106
Example 2
Comparative 10 - - 4.3x105 7.4x106 7.2x106
30 Example 3
Comparative - maleic acid-isobu- 5 2.9x105 3.5x105 3.8x105
Example 4 tylene copolymer
Comparative - maleic acid-isobu- 10 3.4x105 3.9x105 7.2x105
Example 5 tylene copolymer
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25sUh<~_=IDl I'Sf-"109%& ()-m!)SL$" 10%& () -! XSL$" 109&' ()-f"109%& () -

10%&' ()-S"10%&' ()-U6~~_@D !Y 10% ()- | g 109 ()- Y,z 10%& ()- 10 10
10<100& ()-1\f-"10%& ()-m 2 dE~_@D !'LS$L10%& ()-,!""10%& ()-y 10%& () -,
"109%&' ()-1g 109%& ()-4"10%& () - $Ij11dE~_@D L3y 109 ()-VY1S 109& () -
-109&' ()-,+"10%&' ()-)f 109& () - SlO%&'() IT@B"'C'D'E'""P#b@D !!1,
"10% /& ()-M @ 10% & ()- 10 10 10<s10%& () - 7f
109&' ()-,,5"10%& ()-P# $$%&K( zX6b@ Driple 109/ R/ & () -
I'N,"109%/5/ & ()-!11,"109%/0/& ()-, "10%& ()-M @

10% 7" 1& () - MO (§2@%~—@ D kL E;]égt()/ﬁ‘ ()- @'Oo/f&u&%ér of microorganisms

in circulating water (/ml)

1f' " 1090 M & () -

5
(effective type concn. after after after
chlorine) of solid 48 72 120
compo-* hours hours hours
nents
10 (mg/liter) (mg/liter)
Comparative acrylic acid-hydroxy- 5 7.2x105 3.6x105 4.2x105
Example 6 allyloxypropanesulf-
onic acid copolymer
15  Comparative acrylic acid-hydroxy- 10 6.6x105 4.6x105 3.8x105
Example 7 allyloxypropanesulf-
onic acid copolymer
Comparative 1-hydroxyethylidene- 5 7.2x105 5.5x106 4.9x105
Example 8 1,1-diphosphonic acid
20  Comparative 1-hydroxyethylidene- 10 1.3x106 4.9x105 6.8x105
Example 9 1,1-diphosphonic acid
Comparative 2-phosphonobutane- 5 6.7x105 8.4x105 4.2x108
Example 10 1,2,4-tricarboxylic
. acid
25  Comparative 2-phosphonobutane- 10 3.8x106 89x105 7.6x105
Example 11 1,2,4-tricarboxylic
acid
Comparative hydroxyphosphono- 5 4.8x105 5.5x105 7.2x105
Example 12 acetic acid
30 Comparative hydroxyphosphono- 10 6.6x105 3.5x1058 4,9x105
Example 13 acetic acid
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y 10%&' ()- 10/ 10/ 10/<10% & ()-'k' "10%R/ R/ & ()- g))**+j ++dE~_@ D! kf
109 ()- 109 ()- 10% ()- S 109% ()- 109% ()-F"10% ()-
++F,,,"-\-dE~_@D k@109%& ()-)f 109%& ()- (f 109& ()-& 109%& ()-
SI""109& ()- S 109& ()-\----..... dYNC! D'k 10 10 10<s10%& ()- |

7109& () - S5MLOY& () - L3109& ()- Y1109%& ()-

1. .., 1 QOASYNCIDUK! | @ 109%& () -!#, 1" 109 ()-!S,1"10%"' & ()- 10% () -
,109&' ()- , 10%& ()- Qell2i 3k3l 3nBn3zT/E: 3Dl 10 10

10<s109%& ()-!XS-"10%.& ()-m!XS-"10%.& ()-m

@10% ()-!X@10% , & f),; A3x3333443BRR; ' D 1010% () - 10K, 6 -

circulating water (degree)

5
(effective type concn. after after after
chlorine) of solid 48 72 120
compo- hours hours hours
nents
10 (mg/liter) (mg/liter)
Comparative - - . 3.5 2.1 2.8
Example 1
Example 1 5 polymaleic acid 5 9.5 10.2 12.2
15 Example 2 5 maleic acid-isobu- 5 8.6 7.7 15.2
tylene copolymer
Example 3 5 acrylic acid-hydroxy- 5 8.8 11.2 14.4
allyloxypropanesulf-
onic acid copolymer
20  Example 4 5 1-hydroxyethylidene- 5 9.1 9.3 11.8
1,1-diphosphonic acid
Example 5 5 2-phosphonobutane- 5 8.3 9.5 14.3
1,2,4-tricarboxylic
acid
25 Example 6 5 hydroxyphosphono- 5 8.0 8.5 10.9
acetic acid
Comparative 5 - - 5.7 5.4 5.7
Example 2
Comparative 10 - - 5.5 5.7 9.7
30 Example 3
Comparative - maleic acid-isobu- 5 3.9 3.6 3.9
Example 4 tylene copolymer
Comparative - maleic acid-isobu- 10 4.2 4.5 3.6
Example 5 tylene copolymer
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F109%& ()-1109%& ()-33 10%& ()-1 @ 10%& () - 4Y444. 5u56dEPE: | DI 10 f
1098 ()- @' 109 ()- FS 109& ()-Sf 10%& ()- f 109%&' ()- F 10% ()-

66! 7_7778dEPE: | DI 10@109%& ()-.f 109& ()- -y 109%& ()-|

F+10%& ()-f)109%& ()-Ss' "10%& ()- 8X8888888 : xnmbCl D 10y 109%& ()- 10 10
10<10%&' ()-s6z 109%& ()- 4z 109& ()- 210%& ()- :Wf;;<=5>dEnbC! D!

10

15

20

25

30

35

. Table 3 - 2
Part A Part B Turbidity of
circulating water (degree)
(effective type conen. after after after
chlorine) of solid 48 72 120
compo- hours hours hours
nents
(mg/liter) (mg/liter)
Comparative - acrylic acid-hydroxy- 5 3.8 3.5 4.2
Example 6 allyloxypropanesulf-
onic acid copolymer
Comparative - acrylic acid-hydroxy- 10 4.1 4.1 3.8
Example 7 allyloxypropanesulf-
onic acid copolymer
Comparative - 1-hydroxyethylidene- 5 3.7 3.6 3.9
Example 8 1,1-diphosphonic acid
Comparative - 1-hydroxyethylidene- 10 3.7 3.9 4.5
Example 9 1,1-diphosphonic acid
Comparative - 2-phosphonobutane- 5 3.9 4.1 4.6
Example 10 1,2,4-tricarboxylic
acid
Comparative - 2-phosphonobutane- 10 4.3 3.8 4.2
Example 11 1,2,4-tricarboxylic
acid
Comparative - hydroxyphosphono- 5 4.1 4.5 4.1
Example 12 acetic acid
Comparative - hydroxyphosphono- 10 4.3 4.7 4.5
Example 13 acetic acid

As shown in Table 1, when the results in Examples 1 to 6, in which
part A comprising sodium hypochlorite and sulfamic acid in amounts such
that the concentration of effective chlorine was 5 mg/liter and part B

comprising the anionic polymer or the phosphonic acid in an amount such
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109%f 109%& ()-@""109%& ()-y 10%& ()- @ 10%& () -
10%&' () - F'10%&' ()-5>>??3@@@@@YNC! DI 10 10 10 10<10%& ()-6S
10%& () - F5"10%& ()- -y 10%&' ()-, +"10%&' () - 9@AABBDaD} [ <YNC! D!
S"10%&' ()-!1S"109%& ()-S"10%& ()-z!;

S'109% ()-z,1"109& ()-!,|"10%& () - aD~EzF] G GaGbGcGoHzodY7! D! | @' 10% / & () -y
10 10

10<109% () +1 3598 10%& -1 as9$: 1 Wa& () -1\ S98" 100& () - Bl I/ KXKL} ~<dY7! DI 11 S
L$"10% /:/ &hﬂ r(aylon@ A IOOP&’O(HPMS Fors & gl Iitey wewn pseg:ip) - @' 10
% & y LLNNNNNN IDITHZ" 109BB& () -z 1

10/ <§L%)% & (:j)m, '\%egﬂ_wﬂ%cqr?pﬂ{QWJI /r’ga/s&?t(s)mréomparatlve Example 1in

L$" 10% & (

1Dl 1098 10% &' B&'
2 1 00eme TS MR E s vahtipd foeRotof S ad Adtedein Il (oS0 v
B& ()-Y I Xy

83" 10988 ()= ?ﬁ@@g?%‘?@bﬁf {taghmegbiof slimeand the amount: of acewmylakiohq x; zs! b
P1ES, " 19% lop/ §ulike Swete "ki'o‘%%’ sthallerZthal Bt AL &P thodd W %o fararib@B 108

Examples and the fraction of preventing attachment of slime and the

fraction of preventing accumulation of sludge both exceeded 90%. As

shown in Table 2, in Examples 1 to 6, the effect of preventing attachment

of slime and the effect of preventing accumulation of sludge were exhibited

10 even when the number of microorganisms in the circulating water was

relatively great and the concentration of the agent for preventing

formation of slime was not in the range exhibiting the microbicidal effect.

As shown in Table 3, in Examples 1 to 6, the flocculation of suspended

substances did not take place and the attachment as slime or the

15 - accumulation as sludge could be prevented even when the turbidity of the

circulating water was relatively great and the suspended substances were
present in the circulating water in a relatively great amount.

In Comparative Example 2 in which part A was added in an amount

such that the concentration of effective chlorine was 5 mg/liter without

20 adding part B, the fraction of preventing attachment of slime and the

fraction of preventing accumulation of sludge were both about 60%. Even

when the amount of part A was increased to 10 mg/liter in Comparative

Example 3, the fraction of preventing attachment of slime and the fraction

of preventing accumulation of sludge were both about 80%. Thus, it is

25 shown that the combined use of part A and part B in Examples 1 to 6

exhibited the synergistic effect. In Comparative Examples 2 and 3, the
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10B<1098& () - gXXOZL[[[[[[wXVB7! DI 10/ 10/

10/ <10% & ()-!pLS" 109V W & ()-!'fL$"109M M & ()-!fLS"10% /& ()-!,,"10%/ & ()
-Z

[\]) Ay~ _P zX6MB7! DI NSF " 109& () -! NSf"109& ()-! DSf"109& ()-!6Sf"109& ()- Y10
& ()-!Y 10%& ()-P abbbbbTc}rg\:!D!f 10%& ()- 10 10

10<109%& ()- Ss-"10%& ()-F !aSs-"10%& ()-F

| #Sf " 109 () - Tccc+dZdpdddBg\: ! DI 11 S 109 () -, m 109& () -1 109%& () - yf

109&' ()- Fshoskken yurbiditpod' (He deekating wuiter Bhah IhbOUR' Exangdés 10866( ) - 9$f
10%&' ()-S"10%& ()-!SS"109%& ()-S 109%& ().- qi g%gghthEg\ 1D

6109&' () - Sshovgthat-the rgngnyy of hs suppendpd substances remaining in the water

1o (1S jore e L o PO B 0N ) Yo% )y 4000
100 ). 10 SR A0 QS8 A0S s rens
1008 (0551 1080 b STDBNAE 485 58 5 o
anionic polymer or the phosphonic acid alone was added in an amount such
that the concentration of solid components was 5 mg/liter or 10 mg/liter
without adding part A, the fraction of preventing attachment of slime and
the fraction of preventing accumulation of sludge were both small. Thus,
10 it is shown that the combined use of part A and part B in Examples 1 to 6
exhibited the synergistic effect. In Comparative Examples 4 to 13, the
effect of preventing accumulation of sludge is poorer than the effect of
preventing attachment of slime. In Comparative Examples 4 to 13, the
turbidity of the circulating water was smaller than that in Examples 1 to 6
15 and Comparative Examples 2 and 3 and it is shown that the amount of
suspended substances remaining in the water was smaller.
As shown in Table 2, the number of microorganisms in the
circulating water in Comparative Example 1 was not substantially
different from those in circulating water in Comparative Examples 2, 4
20 and 8 and it is shown that the microbicidal effect is not exhibited when
part A alone was added in an amount such that the concentration of
effective chlorine was 5 mg/liter or part B alone was added in an amount
such that the concentration of solid components was 5 mg/liter. The fact
that, in accordance with the present invention, the excellent effects of
25 preventing attachment of slime and accumulation of sludge were exhibited

at a small concentration such that the effective microbicidal effect could
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the modifying activity could be prevented even when the microbicidal
effect was not exhibited. It is also considered that the synergistic effect

5 could be obtained by the dispersion effect and the combined use of the

component having the sealing property.

Example 7
A composition composed of 40% by weight of an aqueous solution of
10 sodium hypochlorite having a concentration of effective chlorine of 12% by
weight, 8% by weight of sulfamic acid, 10% by weight of an anionic polymer
or a phosphonic acid and the remaining amount of sodium hydroxide and
water was prepared. pH of the composition was adjusted by changing the
amount of sodium hydroxide. The prepared composition was stored in a
15 vessel kept at the constant temperature of 40°C and shielded from light.
The concentration of the effective chlorine was measured after the
composition was stored for a prescribed time.
For the measurement of the concentration of the effective chlorine, a
residual chlorine meter manufactured by HACH Company and a reagent
20  specific for this measurement were used. BELCREN (the weight-average
molecular weight: 2730) manufactured by GREAT LAKES CHEMICAL
Company was used as the polymaleic acid. ISOBAN (the weight-average
molecular weight: 10,800) manufactured by KURARAY Co., Ltd. was used
as the maleic acid-isobutylene copolymer. AQUARICK GL (the weight-
25 average molecular weight: 10,700) manufactured by NIPPON SHOKUBAI

Co., Ltd. was used as the acrylic acid-hydroxyallyloxypropanesulfonic acid
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3"10%& ()- S 109 ()-Y 10%& ()-AyZyyy!z zzdEf[<a@ "10%BY"10%& ()-f f
109&()- f 10%& ()- S 10%&' ()-Y 10%& ()- @O%& ()-zzz<{{{{| dEf [ <a@ " 10% / f
109& ()- s-f 109& ()- @"109& ()- )S 109 ()-Y '10% ()-&
109 ()-||5|vlylz|{|]]d}xmbCa@ "10% 10%& ()- 10 10 10<109%& ()-|
6109%& ()- @109%& ()-F1s10%&' ()-d}f}}}>~~~{Z8nmbCa@ "'!'S@ "10%'& ()-F X&@
"10%, & ()-F 1! S@" 10% ' &' ()-&1@"10% ()-& S@"10% &' () - &510%&' ()-6{\ QF:
a@ "! 10 10 10<10%&']S%: "10% & ()-Y ' X@-"10%, -
a@-" 10%5&op91ymer QU ST 2010 manufactured by MONSA TO Company
was used as 1-hydroxyethylidene-1,1-diphosphonic acid. BAYHIBIT AM
manufactured by BAYER Company was used as 2-phosphonobutane-1,2,4-
tricarboxylic acid. BELCORE 575 manufactured by GREAT LAKES
5 Company was used as hydroxyphosphonoacetic acid.
The results are shown in Table 4. In the aqueous solution of
sodium hypochlorite, the concentration of effective chlorine remained only
by about 60% after one month and about 20% after 3 month at pH 14. In
contrast, the compositions prepared above showed excellent stability when
10 pH had great values. It was confirmed that the effective chlorine
remained after 3 months by as much as 50% or more at pH 12 and 90% or
more at pH 13 or greater. It was also confirmed that the compositions
were very unstable at pH 11. As shown above, the stability of the agent
comprising the chlorine-based microbicidal agent, sulfamic acid compound
15  or a salt thereof and a compound selected from an anionic polymer, a

phosphonic acid and a salt of a phosphonic acid depends on pH and very

excellent stability can be obtained at pH 12 or greater.
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maleic acid-isobutylene copolymer 12 99 95 86

25 11 83 45 8
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godium hydroxide + acrylic acid- 13 98 94 90
hydroxyallyloxypropanesulfonic acid 12 86 50 15

30 copolymer 11 51 4 1
Sodium hypochlorite + sulfamic acid + 14 100 95 90
sodium hydroxide + 13 98 83 61
1-hydroxyethylidene-1,1-diphosphonic 12 20 78 50

35 acid 11 55 8 0
Sodium hypochlorite + sulfamic acid + 14 100 100 99
sodium hydroxide + 13 100 100 99
2-phosponobutane-1,2,4-tricarboxylic 12 99 96 87

40 acid 11 86 45 8
Sodium hypochlorite + sulfamic acid + 14 100 100 99
sodium hydroxide + 13 99 99 97
hydroxyphosphonoacetic acid 12 99 94 83

45 11 62 10 2
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11. A process for preventing formation of slime according to Claim 9,
wherein the composition for preventing formation of slime comprises:

10 component A, which comprises the chlorine-based oxidizing agent and
has a pH of 12 or greater, said component A comprising (a) sodium
hypochlorite having a concentration of effective chlorine of 1 to 8% by
weight, (b) 1.5 to 9% by weight of sulfamic acid, (c) 2.5 to 20% by weight of
sodium_ hydroxide, each of afore-said concentrations expressed in

15 percentage being calculated based on the total amount by weight of
component A; and

component B, which comprises (d) at least one of the anionic polymer,
the solid concentration of which is 10 to 60% by weight or at least one of
the phosphonic acid compound, the solid concentration of which is 10 to

20 60% by weight, each of afore-said concentrations expressed in percentage

being calculated based on the total amount by weight of component B.

12. A process for preventing formation of slime according to Claim 9,
wherein the water system is any one of cooling water system, heat-storage
25  water system, water system in manufacturing processes of paper and pulp,

water system for collecting dusts or scrubber water systems.
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