14 December 2006 DESCRI PTI ON COMPOSI TI ON FOR PREVENTI NG FORMATI ON OF SLI ME
AND PROCESS FOR PREVENTI NG FORMATI ON OF SLI ME 5 TECHNI CADefdntHeD20twe
present invention relates to a conposition for preventing fornmation of
slime and a process.for preventing formation of slime. Mdxre particularly,
the présent invention relates to a conposition for effectively 10
preventing troubles caused by sline in cooling water systens, heat-storage
wat er systens, water systens in manufacturing processes of paper and pulp,
wat er systens for collecting dustBESGRIPEIOMNer water systens in a snal
anount and a process using the conposition. 15 BACKGROUND ART Water is
highly utilized in cooling water systens, water systens in manufacturing

processes of | p,. water systens for collectin dusts and

scr ubber mtgﬁﬁﬁéﬁﬂoﬁE&%meﬁJMFMTmm SgéME Bd¥Dexanpl e,

t he anobunt of fo ' i he highly 20 concentrated
operati on of opeﬁ@ng%%baﬂwg‘mgb%ﬁ@% OkhehIMEat er is hi ghly
uti Iiz%d as shown in the above exanple, the quality of water is |owered
due to concentration_ of dissolved salts and nutrients and sline is forned

froma mix mm croorgani snms such as bacteria, fungi and

al gae, sa I : nslime is formed, the heat 25 efficiency in heat

exchangers decrggas t; : t ls .essed.Local .corrosion
Eiﬁ'.e@@ﬁ’t 1ﬁ@eé&18ﬂ’ lea%!&% & 4 ?Olslg§§£1189 e?%rd prgventing

of instruments and "pi pi ngs takes place at por
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 énd
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 systefns i -

manufacturing processes of paper and pulp, water systems for collecting
dusts and scrubber water systems due to insufficient water resources.

For exémple, 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



14 Decenber 2006 wth the attached slinme,. To prevent troubles caused by
slime such as those described above, utilization of vanioserbdriznoer obi al
agents has been proposed. For exanple, in Japanese Patent Application
Publ i cati on No. Showa 41(1966) 5 15116, as the process for suppressing
grow h of mcroorganisns in the flow of treated water, a process which
conprises mxing a solution of a salt of hypochlorous acid and a sol ution
of a salt of sulfamic acid to react these conmpounds and forma sol ution of

a reacti onwitlothe htizohed sEineg a salt of N-chlorosulfanmc acid, and
supplying the formed solution into an aqueous 10 flow for treatnent, is

di scl osed. As hilghmevent tronbldsomustddnokling seheis tHosetieeriBe@GaRIs, the
troubl es caused by sline also increase further and it is required that an
ant i ni cr obntilizatient obevarinisd antimidrolisdr agemise hias abeam. projosed.er , Fwhen an
oxi dative antimcrohial agent is used, it is difficult that the

concent r at PEHDB stlﬂeIaEGE@%P Bafzﬂﬂt ﬁﬁpllm@agghhsaﬁml\fm§lm0&sébﬁl%ﬁy of 15
corrosion % i ncrea Mor eover, since the oxidative antim crobial
agent exhi ﬁ 1? eé’éﬂ@-*tsrs ‘l'%‘t‘Pl?rr‘?@émﬁ gow thiof meigErerenBisess i thefowbi ity
is great, % fég icult that :tng%troubles caysed b)i slime are. suppressed
once the ?tlr (B Es Ve dPHEESS MG SampEsepdrenne Appilntiani o saltdiopen No.
Hei sei t e ch ora at he are prqposed as
novel bactl%?é ()Ché%gug%%%fglflﬁi aﬁé"j&&&%‘rﬁ QSFHBQW&?@& t%ﬁﬁa‘gﬁ ﬁ}"@@en as
the effecty tericides have.a sma r no
do E&r o RIP2AE RS .Iglzflﬁisz ShaFU (f'ea ? }'o(gi,‘xcgﬁpgmpgﬁlﬁg a galt |°3

oxidizing a Ity and ex rong peENne

PR e e, SR g MR LS,
const ilput ifmgy ebf rRed ign&it, t1§‘Qh§élb§B?1 As higher utilization of cooling water
further proceeds, the troubles caused by slime also increase further and it
1s required that an antimicrobial agent be added in a higher concentration.
However, when an oxidative antimicrobial agent is used, it is difficult that
the concentration of the added agent is increased since the possibility of
15  corrosion of metals increases. Moreover, since the oxidative antimicrobial
agent exhibits poor penetration into slime although the oxidizing ability is
gréat, 1t is difficult that the troubles caused by slime are suppressed once
* the troubles take place. '
| In Japanese Patent Applicatiqn Laid-Open No. Heisei 7(1995)-
20 206609, taurine chloramine and others are proposed as novel bactericides
containihg 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.



such as bacteria, fungi and algae is different for each selected agent. 2
14 Decenber 2006 Moreover, the cost of the agent is far4pegatter 200N the
oxi dative antimcrobial agents and the cost of the treatnment narkedly

i ncreases. Therefore, an agent and a process for preventing formation of
slime which are effective for all constituting elenments of sline such as
bacteria, fungi and algae with a small anount of the agent even under the
condition of severe troubles caused by sline and can prevent fornmation of
slime at a |ow cost, have been desired. DI SCLOSURE OF THE | NVENTI ON The
present invention has an object of providing a conposition for preventing
f or mat i onMdresiere thai céstc ofipthes esgentchkofanegileas@d thaindithen@xidgins, a

sul fam c aci d conpound and at |east one anionic polyner, selected  fromthe
group conshtimicyelinl peénisaiiel theacost, ofglleytaeathent acirktedly tapehsyser  of
acrylic acid and 2-hydroxy-3-allyl oxypropane sul fonic acid, a copolynmer of
acrylic acid afdereidEe.amasent ands nyogessfonprevantong Hravatdon af stiopo| yner
of acrylic a copolyner of acrylic acid

aci d an%;?iésoprene sul foni ¢ .aci d, )
and 2- hydw&z@eﬂaﬁ? etivgtive don alconstitebipg lamends ofelijng such jag bacteria,
hyd t hyl .net I d ] I ul f oni i.d, I f
ol 1 o) achiREi R alepbath 2 BoplRERALoT Ale BEERBEYR GRdeF ShpGopRUIEL
| kal i t - saj.d igni I d al ' th
retal ool S pre i oAl e ERATEG BT o R gt PR 854 ¢ 1 on

has a pH Bt d&tChadl el SHesifSqt he result of intensive studies by the
present inventors to overcone the above problem it was found that a

chl ori ne- based oxi di zi ng

DISCLOSURE OF THE INVENTION

The present invention has an object of providing a composition for
preventing formation of slime which comprises a chlorine-based oxidizing
agent, a sulfamic acid compound and at least one anionic polymer, selected
from the group consisting of polymaleic acid, polyacrylic acid, a copolymer
of acrylic acid and 2-hydroxy-3-allyloxypropane sulfonic acid, a 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 copolymer of
maleic acid and pentene, a copolymer of maleic acid and iscbutylene,
alkaline metal salts of afore-said anionic polymers and alkaline earth
metal salts of afore-said anionic polymers, and wherein said composition
has a pH of 12 or greater. | '

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 comprised 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



agent was kept stable in a conposition which conprised the chlorine-based
oxi di zing agent, a sulfam c acid conpound, and one of an4@¥canb& 2006 yner

or a phosphoni ¢ acid conpound, and an excellent effect of preventing 3 14
Decenber 2006 formation of slime was exhibited to the constituting

el ements of the slinme such as bacteria, fungi and al gae. The present

i nvention has been conpleted based on this know edge. The present

i nvention provides: a conposition for preventing formation of slinme which
conprises a chlorine-based oxidizing agent, a sulfam c acid conpound and a

conpoundf,$e4 6k of slibfwal ANibtbE tBAL®nstitdtidsRIeaRME 0F theidig@nmpound.
A further object of the present invention is to provide a conposition for

prevent i BacK 044 8idcodriff fﬁhigﬁ&md/\/fﬁlgﬁe.comﬁé Sh%sén€ Hhoshtienbasedbest di zi ng
agent, a sulfam c acid conpound and at | east one anionic polynmer selected

f rom t hecgmpigied d2sed onnthioknpellyd@d.ei ¢ aci d, polyacrylic acid, a copol ynmer
of acrylic acid and 2-hydroxy-3-allyl oxypropane sulfonic acid, a copol yner
of acrylic acilthegeds@atamvghtmwndeofidwst hyl propane sul fonic acid, a

copolymer of acrylic acid and jsoprene sulfgni¢c acid, a copolymner of
acrylic 2aépEpasiiion h@Hr Snkpe dRrmatey a? e%hraec&%aﬂe/nﬁqmama%r%u ic acid,
2- hydro . 1AL j e i i ol ymer of
i o) c atkErpERGRINL BBl | SARARRY RO Y HndE Spnfo R0

al kal i nesatettld aintsn ahidfie pelysaedand iagiicephohicnmid camgpoandal kal i ne earth
“nmetal salts of afore-said anionic polyners, and wherein said conmposition
has a pH of 12 or greater. 3a

A further object of the present invention is to provide a composition for
preventing formation of slime, which comprises a chlorine-based oxidizing
agent, a sulfamic acid compound and at least one anionic polymer selected
from the group consisting of polymaleic acid, polyacrylic acid, a copolymer
of acrylic acid and 2-hydroxy-3-allyloxypropane sulfonic acid, a 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 copolymer of
maleic acid and pentene, a copolymer of maleic acid and isobutylene,
alkaline metal salts of afore-said anionic polymers and an alkaline earth
metal salts of afore-said anionic polymers, and wherein said composition

has a pH of 12 or greater.

3a



14 Decenber 2006 A further object of the present invention is to provide a
conposition for preventing formation of sline accordi n4 Decedber 200%er ei n
the anionic polymer has a wei ght-average nol ecul ar weight in the range of
500 to 50, 000. Yet another object of the present invention is to provide a
conposition for preventing formation of slinme as defined above, wherein
said conposition conprises (a) sodium hypochlorite having a concentration
of effectiye. chlorine of 1 to 8%by weight, (b) 1,5 to 9% by wei ght of
sul f am c‘&a%‘irﬂ}er(e Jech of the preseRy WWegHEDoRP todirgideyar etrpesiing 108) at
| east one of f.he fani Ofr:li C fpciiﬁﬁrrer, the EOl mﬂ Cﬁncent atian of vi/ni chis 0.5
to 4% byPREPHHPE fRERAUGH of ilgRe Ackpriiig fe dht rERPEY the ANICREPIIRMGEr cent age
bei ng ¢ u | t } 0 conposi tion.
q{afshé we?%éé%?&%]ggtﬁol%%ag%eﬁghﬂ? ﬁl{?@i B%ng\é\g’t; E%H to %Q’E}Es‘a

Yet a further O e present®inve 0 pro conposi tion
for preventing formation of slinme as defined above, wherein said

conposition conprises: conponent A, which conprises the chlorine-based

oxi di zi g apaMUnéher oBJt?b%t f Pl Plesbat Phvdlltidt &Y to PRVIECLTHRANSBioh fo@TPr i Sing

(a) sodium hypochlorite having a concentration of effective chlorine of 1
t o 8% bypreventghi, fotlhtibnSof lidts By @A abbvs Uivhardia afttdsont§dsiior t0 20%
by wei ght of sodi um hydroxi de, each of afore-said concentrations expressed
in per centpaigesbéngodabmubypedhbaited hawind ea t airalenaratior dfy effectine of
conponent A; and conponent B, which conprises (d) at |east one of the
~ ani oni c gbdoxinerof 1 tth8% blyi weightic Bnt t.5t iooB%oby whiight iof subfamvicaai6 blc) wei ght
of the total anpbunt by_ weight of conponent ES 4 o
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; each of
afore-said concentrations expressed in percentage being calculated based on

the total amount by weight of the composition.

Yet a further object of the present invention is to provide a composition
for preventing formation of slime as defined above, 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
hypochlorite having a concentration of effective chlorine of 1 to 8% by
weight, (b) 1.5 to 9% by weight of sulfamic acid, (¢) 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

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

- weight of component B.



14 Decenber 2006 Still a further object of the present invention is to
provide a conposition for preventing formation of slimg4 Dabekigdrnodde

ani oni ¢ pol yner has a wei ght- average nol ecul ar weight in the range of 500
to 50,000. Yet a further object of the present invention is to provide a
conposition for preventing formation of slinme, wherein the chlorine-based
oxi dizing agent is at |east one conpound selected fromthe group

consi sti tgHOf c orine, ali nmetal hypochlorites, alkali nmetal chlorites

a
and al k r‘f‘e’?“é‘l ehpkmest Blét B{B¥es§ﬂtllpv% PRy t%@j”‘é‘élflecﬁ CQIRROHH

: : AL
whor o1 1 gk EatiRebRtldRalof SRR vhefin (Bl BEHRTRANGIORIRY Shighe Sy MTom
the gr Ole/e’feQQ@hﬁﬂb&ﬂa?fwe?Ehf A IGe ?ﬁ%%? of Dodres Bl gud. fam c acid,

N, N- di et hyl sul fam ¢ aci d, N-phen amc acid, alkali metal salts of
afore 5 14 Decenber 2006 said sulfamc acids, al kaline earth netal salts
of afore-said sulfamc acids and annnniun1salts of afore-said sulfamc

aci ds. Adtur faheigbiett offthetrerepent omerntieix t(Dprfm'de @ groposiéioa forocess
for preventing formation of sline in a ma%& te the process .

conpr | sumsve%ggrfaﬂaaeemﬁ@% i heeln tho ehlqrine: %a PRAZIFE 2F9/FESwhi ch
conprlse chl ori ne- base zi ng,agent, a sulfam id co nd and
ot T easttdiast OAT ShRBoSBR FrRte IERR IR e, eyl oL R ISR

pol ynal %@ta@‘Hyl(;imchfb?it)éQcéﬂ(lahcmﬁﬁldchlgrﬁ@sogha maﬁ&?@&i ¥hlds eecs d and

2- hydr oxy- 3-al'f'yl oxypr opane onic acid, a copolynmner o acryllc acid and
2-acryl am de- 2- nethylpropane sulfonic acid, a copolyner of acrylic acid
and isoprene sulfonic acid, a copolynmer of acrylic acid and 2-hydroxyet hyl
met hacr Sﬂe&t&tﬂl anothat ghpert of the present invention is to provide a composition

for preventing formation of slime, wherein the sulfamic acid compound is
at least one compound selected from the group consisting of sulfamic acid,
N-methylsuifamic acid, N,N-dimethylsulfamic acid, N-phenylsulfamic acid,

alkali metal salts of afore-



acrylic acid, 2-hydroxyethyl nethacrylate and isopropylene sulfonic acid, a
copol yner of maleic acid and pentene, a copol yner of nmal&£Decsatied 2006

i sobutyl ene, alkaline netal salts of afore-said anionic polyners and

al kaline earth netal salts of afore-said anionic polyners and has a pH of
12 or greater, to said water system Yet a further object of the present

I nvention is to provide a process for preventing formation of slineg,
wherein the conmposition for preventing formation of slinme has a pH of 12

or greatsdid sudfaspsprade salkaling epnih meiedostiv of donessaid sulfamircasidpat i on of
effective chlorine of 1t % by. 1.5 to 9% by wei ght of

sul f ami ALFRRQEpNDsalty Bp@g’%'ﬁﬁl%%%@%ﬂmg%dl um hydroxi de and (d) at

| east one of the anionic polyner, the solid concentration of which is 0.5
to 4% by wei ght; each of the concentrations expressed in percentage being

cal cul atge %@%&30%519ctth8ft teal %ntm?é/r%th ii%htto n{)ro%élg 0 o%gkélfai‘] 6 14

Decenber furt Ject 0 e prese I nveén nN1T'S to provide

a pr OCe%%eir&‘itmgmi%i’ﬁﬁho?lgof _%hﬁ?et RN, Qfa il %%telwh%@' f);r&c\?\ﬁs %BH@(@)%% ihgon for

preventing formation o I me conpri ses: ohent ses the
-chl ori ngrldasedh Bxhgbatide %q&ﬁev@ﬁﬁnghﬁ)inﬁatm of sﬂlﬁl@ﬁvlﬁEE%ﬁ{pn&a@ 8
conmponent A conprising (a) sodium hypochlorite having a concentration of
ef f ecti chlahobhsal okidizing 8gedty aveulfhinic acl) cdmpotiad 9 dtvienghbnef
sulfamc acid, (c) 2.5 to 20% by wei ght of sodium hydroxide, each of

af or e- sandowionpelytmet isolestak pirems élei grqgr cent@gmebef gpolyoadleitl atel]l based
on the total anount by weight of conponent A and conponent B, which
conpri s@slyatyyhe akidast copalynoer pfiacrdiconiid auel §bydroxy-3-allyloxypropane

sulfonic acid, a 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
copolymer of maleic acid and pentene, a copolymer of maleic acid and
isobutylene, alkaline metal salts of afore-said anionic polymers and alkaline
earth mefal salts of afore-said anic')nic polymers and has a pH of 12 or

greater, to said water system.

Yet a further object of the present invention is to provide a process for
preventing formation of slime, wherein the composition for preventing
formation of slime has a pH of 12 or greater 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, (¢} 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; each of the concentrations
expressed in percentage being calculated based on the total amount by

weight of said composition.



the solid concentration of which is 10 to 60% by wei ght of the total anount
by wei ght of conmponent B. Still a further object of theipmrsanberiz0yenti on
is to provide a process for preventing formation of slinme, wherein the
wat er systemis any one of cooling water system heat-storage water
system water systemin manufacturing processes of paper and pul p, water
systemfor collecting dusts or scrubber water systens. BRI EF DESCRI PTI ON
OF THE DRAW NGS Figure 1 shows a diagram exhibiting the apparatus used in

Exanpl esYatich Corghar adhjuet bRahpl prosedb entehitieh Sisi tb lprovide 4 phasedd@or
following neanings. 1: A water tank 7 14 Decenber 2006 2: A circulation
punp 3: Pravelntimg formatiank of aslime orwingredmn dgevompusithorpufop posveatir@ggent 5
6: A valve THE MOST PREFERRED EMBODI MENT TO CARRY QUT THE | NVENTI ON The
conposi t foxmatam ef dimeacomprisssimati on of sline conprises a 10

chl ori ne-based oxidi zing agent, a sulfam ¢ _acid conpound and a conpound
sel ect ed fronfURPARRENAc Whatly sempaisgs zhe sblgrireibaset pridizingngent

process for prexenti formation of slime conprjses adding chl ori ne-
based oxPa® 4 it Enl? o SIPpiah oo  EOBBAPERI i aPRIMATEYD Jah RVt ed

hypochlorite having a concentration of effective chlorine of 1 to 8% by weight,
(b) 1.5 to 9% by weight of sulfamic acid, (¢} 2.5 to 20% by weight of sodium
hydroxide, each of afore-said concentrations expressed in percentage beign
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 of the total amount

by weight of component B.

Still a further object of the present invention is to provide a process for
preventing formation of slime, 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 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.

The numbers in Figure 1 has the following meanings.

1: A water tank



froman anionic polynmer and a phosphonic acid conpound to a water 15
system Exanples of the chlorine-based oxidizing agent ug&@cémbdri?eopr esent
i nvention include chlorine; alkali netal hypochlorites such as sodi um
hypochl orite, potassium hypochlorite, alkaline earth netal hypochlorites
such as cal ci um hypochl orite and barium hypochlorite; alkali netal 20
chlorites such as sodiumchlorite, potassiumchlorite, alkaline earth netal
chlorites such as bariumchlorite and other metal chlorites such as nickel
chlorite; and chl orages sShGrcad Qi chlorate, alkali metal chlorates
such as sodi um chl orate potassium chlorate, and al kaline earth netal

chl orates such as ca$ci unAeblhghat e and barium chl orate. The chlorine 25
based oxi di zing agent nmay be used singly or in conbination of two or nore.
Among t he above agemd's, h&panklfor stoemnginr gpeater abl e due to easiness in 8
14 Decenber 2006 handling. The sulfam c acid conpound used in the present
invention is a conpound Aepmes ént ea aggnt he fol | owi ng general fornmula I1:
RL NSGBH R2/ [1) 5 or the salt thereof. In general formula [1], Rl and
R2 repPesent hydrogeh at onvelvea hydrocarbon group having 1 to 8 carbon
atons. Exanples of the sulfamc acid conpound represented by the general
formula [1] include sulfamc

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE
1 ON

The composition for preventing formation of slime comprises a
10  chlorine-based oxidizing agent, a sulfamic acid compound and a compound
selected from an anionic polymer and a phosphonic acid compound. The
process for preventing formation of slime coniprises' adding a chlorine-
based oxidizinglagent, a sulfamic acid compound and a compound selected
from an anionic polymer and a phosphonic acid compound to a water

15 system.
| Examples of the chlorine-based oxidizing agent used in the present
invention include chlorine; alkali metal hypochlorites such as sodium
.hypochlorite, potasstum hypochlorite, alkaline earth metal hypochlox_'ites
such as calcium hypochlorite and barium hypochlorite; alkali metal
20  chlorites such as sodium chlorite, potassium chlorite, alkaline earth metal
chlorites 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



acid in which R and R2 in the fornula both represent hydrogen atom N 10

met hyl sul fam ¢ acid, N, N-di nethyl sulfam c acid and N pheaylesethbeadmugs aci d.
Exanpl es of the salt of sulfam c acid conpound used in the present
invention include the alkali metal salt such as the sodiumsalt and the
potassium salt, akaline earth netal salt such as the calciumsalt, the
strontiumsalt, the bariumsalt and the nmanganese salt, and other netal 15
salts such as the copper salt, the zinc salt, the iron salt, the cobalt
salt, the, ni kel salt, the ammonium salt and the guanidine salt. It is
preferablg1 % he ani oni ¢ polyner used in the present invention has a

b anly o iR Saullic RL AN LAF (3A0% TheBRebG, B0RlDn IOR
range of %ogﬂﬁutnﬂ &%Q%m&@rﬂ%%ue&lﬁggcfl%grﬁrmﬁraomd' ng the anionic

pol yner use n the” present”invention unsat urated carboxylic acids
such as acrylic acid, pIhmethacrylic acid and maleic acid; salts of the

unsat ur at ed carboxylic as{ds 9 14 Decenber 2006 such as alkali metal
salts including the sodlunm@qgé;ﬁmd the potassiumsalt or the alkaline
earth netal salts includinag the3calciumsalt and magnesiumsalt; and
anhydri des of unsaturgfé/ncarboxyllc acids such as naleic anhydride. These
nononers may be used for honopol ynerization, 5 copo[ynerlzatlon of two or
nmore or copol ynerization of one or nore with one or nore other

copol ?‘rerb;ggé gamgg@gfs Exanpl es of the other copol ynerizabl e nononer
inclu unsaturated al cohols, esters of wunsaturated carboxylic acids,

al kenes- and mmr@r@raawmﬁumommaﬁ@ H2 @pesdent Bxamebes ofont MR a
unsat urated al cohol include all'yl al cohol and
hydrocarbon group having 1 to 8 carbon atoms. Examples of the sulfamic
acid compound represented by the general formula [1] include sul.fémic
acid in which R1 and R2 in the formula both represent hydrogen atom, N- .
10 methylsulfamic acid, N,N-dimethylsulfamic acid and N-phenylsulfamic
acid. Examples of the salt of sulfamic acid compound used in the present
invention include the alkali metal salt such as the slodium salt and the
potassium salf, akaline earth metal salt such as the calcium salt, the
strontium salt, the barium salt and the manganese salt, ahd othe.r metal
15 salts such as the copper salt, the zinc salt, the iron salt, the cobalt salt, the
nickel salt, the ammonium salt and the ‘guan.idine salt.
It is preferable that the amionic 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,

methaérylic' acid and maleic acid; salts of the unsaturated carboxylic acids




10 nethal lyl al cohol. Exanples of the ester of an unsaturated carboxylic
acid include nethyl acrylate,. ethyl acrylate, hydroxyet hylbeaghpdrab@ and
hydroxyet hyl nethacrylate. Exanples of the al kene include isobutyl ene,
n- butyl ene, diisobutyl ene and pentene. Exanples of the nononer having
sul foni ¢ acid group include vinylsulfonic acid, 2- hydroxy-3-al lyl oxy-1 15
propanesul foni c acid, isoprenesul fonic acid and styrenesul fonic acid.
Exanpl es of the anionic polynmer used in the present invention include
pol ymal ei csushi an alkoliymetalisattsdnrtding thpebitiven salt aat thé potesituandli2-
hydr oxy-3-al | yl oxypropane sul fonic acid, a copolynmer of acrylic acid and 2-
acryl anmi de¥2-tRgt I@iﬁfﬂﬁ%aﬁ%ﬁbulm@ﬁﬁlc saliisd ineludop| ﬂmarca}éiugmr ydrt]litgaadi d ﬁnfl

[ - ' id, a_copolymer of acrylic acid and 2-hydroxyethy
rzrgt IhZgP;r/|egfe‘%ég%tgiggiag?@frlépd&n}%ﬁwg‘o‘c%anaat@a eashpeyhigl acids kuch yisat e ~ and
[ - I | f pni c .aci a copolynmer of maleic acid and pentene, a
ngglrgﬁgr %g?elei‘g?ﬁﬁ% 1de-q ﬂhﬁsq 9 Pi)lqréﬁ%?y he papd for hemapolyanerizadionf or esai d

i oni -a alkaline earth metal salts of afore-said anjonic
25 pof yﬁ%lr]é. Fllﬁeer%(}%ﬁogle {lf‘é{?iOSrPBFe Pﬁecoaﬂﬁfdﬂw%?wépnﬁr% Wé’rafﬁf@ is
| mg/L or r e y s solid ontet.gﬁrrp s _of the
;gg|14dDe(ig%e€r %%Ig E![,;/)I i;(gﬂﬁn m%&%igﬁfgz%? %quarscjs?lgjxqrﬁpqueo gge S nventi on
i ncl ude i s , _ :
copbl, Miﬁ%‘% } i lfllg %‘t%&@éﬂ alc%hols esters . .of

2- phosphonobut ane- 1, 2, 4- “tri car boxy roxyphosphonoacetic acid,

nitril ot rhﬁsﬁﬁweétﬁcamyﬁb%i&s, 3kEn&Ndnd monomers havincq sulfonic acid
et hyl enedi am ne-N, N, N , N'-tetranmet hyl ene 5 phosphonic acid or the salts of
af or e- sai groan. dsExdepias! 6f thé aheats@htedhlcdHaE ﬁﬁ@Rﬁl@hﬁﬂ&P A&IHb1 I fed ude

e

al kali nmetal salts such as the lithiumsalt, t
10 methallyl alcohol. Examples of the ester of an unsaturated carboxylic
acid include methyl acrylate, ethyl acrylate, hydroxyethyl acrylate and
hydroxyethyl methacrylate. Examples of the alkene include isobutylene,
n-butylene, diisobutylene and pentene. Examples of the monomer having
sulfonic acid group include vinylsulfonic acid, 2-hydroxy-3-allyloxy-1-
15 propanesulfonic acid, isoprenesulfonic acid and styrenesulfonic acid.
Examples of the anionic polymer used in the present invention include
polymaleic acid, polyacrylic acid, a copolymer of acrylic acid and 2-
hydroxy*S-allylokypropane sulfonic acid, a copolymer of acrylic acid and 2-l
acrylamide-2-methylpropane sulfonic acid, a copolymer of acrylic acid and
20 1soprene sulfonic acid, a copolymer of acrylic acid and 2-hydroxyethyl
methacrylate, a copolymer of acrylic acid, 2-hydroxyethyl methacrylate
and isopropylene sulfonic acid, a copolymer of maleic acid and pentene, a
- copolymer of maleic acid and isobutylene, alkaline metal salts of afore-said
anionic polymers and a alkaline earth metal salts of afore-said anionic
25 polymers. The concentration of the anionic polymer in the water is Img/L

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

10



sodiumsalt and the potassiumsalt; and alkaline earth nmetal salts such as
the magnesium salt and the calciumsalt- The salt of the4phespherdos acid
may be an ortho-salt in which hydrogen atons as the characteristic 10
conponents of the acid are conpletely substituted or an acidic salt in

whi ch some of the hydrogen atons as the conponents of the acid remain. The
phosphonic acid and the salt of the phosphonic acid nmay be used singly or
in conmbination of two or nore. The concentration of phosphonic acid

dinth ter.is 1ng/L f bly 3ng/L . ' tent.
15 The. { orPHASPRORE ciitb PRV Groed 0 oHis 1y PEREIOVBRUGR SIS |6 not
ticular)y,limted.and .be, f.or. . e, - t t I Si
1 of 't nepsr e AR Do i et o P g ropF e EAE
d f f ot L QN and
e L R e R R e

conpri si %ﬁdagheﬂimon%@fé- REATP! By Aknd dignl MR- RV OGSt RGN AN agent

whi ch conprises Apart conprising t or i ne-base I zing agent and the

sul famsc geHddpROAROAHEH ANchBsPBs bf afsRFd=38 NEidde Eﬂ&ﬁ?ﬂ@s OPINBAIL OF t he
phosphoni ¢ acid conpound. Wien the agent is a one-part agent, it is

pr ef er abl ehthptosphohi: @dd weélade allaldimeltd] 84ltgsadk &k thedithbua fpigthsably at
13 or greater by adding an alkali such as sodi um hydroxi de and potassi um

hydr oxi de sediuthatltsaabdithe pptafsitbesalt hntdalReterert? 608l shltosuceabased
oxi di zing agent is maintained. Wien the agent is a two- part agent, it is
pr ef er abl éhe maagmadivm sHé apdrthecahpninssaly t Boedaltoof the-plsspbdnimxdaid zi ng
e o ¢ hanarhs dengutho-oalt s which hydrogen Atome as the charastetistie |
10 components 6f the acid are completely substituted or an acidic sal_t in
which some of the hydrogen atoms as the components of the acid remain.
~ The phosphonic acid and ‘1;he salt of the phosphonic acid may be used singly
or in combination of two or more. The concentration of phosphonic acid
compound in therwater 18 Img/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 seiected 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 twopart agenf include an agent
w%hb.unnpﬁsa;kaéﬂ;umﬁpﬁdng the chlorine-based oxidizing agent and the
sulfamic acid compound and B-part comprising the anionic polymer or the
. phosphonic acid corapound. '
- When the agent is a one-part agent, it is prefefa_ble that pH is adjusted
"25 atl2or greater and more preferably at 13 or -greatér,by adding an alkali
o such as sodium hydroxi(ie and potassium hydroxide so that stability of the

11



5 In an enbodi nent of the one-part agent of the conposition for preventing
formation of slinme, the conposition has a pH of 12 or MM Peéditber COIPr i Zes
(a) sodium hypochlorite 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 7% by wei ght of sulfamc acid, (c) 2.5 to 20% by 10

wei ght 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 ' Rk g 0: 3% | ght I n f the
phosphoni CC\P%(%:[?%& g%%%%é%gﬁ&mag%% g Ic%?%%ﬁ%‘gt igﬁ{e&a&\lﬁmggﬁﬁtl% %.tgmt 0 4% by
wei ght pr 155t 0 | +t ! ' 15
expressed ‘i{aﬁ‘f zdkeélre%ie;’nlttglgs elg)rb%ii/Pr?g)\I % \glﬁ%g :f)g{t é’ g %Bgslg%rt oér??%lﬁlgﬁ% %’?LI a}{ea%lﬂn%g%te by

wei ght of Haked eRidieHid Agdht isNadidsREbad i TRRtgrehtdiNend Workdhlfaasl apf the
conposition for preventing formation of sline, the conposition conprises
conponent 18, onvgeabercdupto giessdme rehsdt.i ne- based oxi di zi ng agent and has a
pH of 12 or greater, said-conmponent A conprising (a) sodium hypochlorite 20
havi ng5a condenamatimbodifineatf of tthee onbipart negeoft df tiheS %y ovktioghtfor
preferably 3 to 6%by weight, (b) 1.5 to 9% by weight preferably 4.5 to 9%
by wei ght Pe¢vending frmatien af sliwp, thécompogvicbyhases gl opl2pemadreyatl 5 to 15%
by wei ght of sodi%én hydr oxi de, each of afore-said concentrations expressed

in percefPRyEIZsE; By odhum dvawchlorts bavinge a gonsendpetion ofyeflestite of 25
t A d t B, Wwhi i SE d at.l t f th

i ont . potiasae of b BTN wEiskicrretaahon 3dp Cuh bemPEbLIE & BEvIByPNeer ght or

12 14 Decenb 20 t tro f.t h honi ' ., th

solid conbelmprarraly 4RTENE L Beiaplcobrini pic: (R Br2uR e oai o

conqeﬁ rawe%l‘ft ﬁ%é}&eascﬁﬁd?5 to 15% by weight of sodium hydroxide and (d_) at

Ieast 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 twopart agent of the
composition. for preventing formation of slime, the 60mpositi0n oomprisés
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 wéight preferably 4.5 to 9% by weight of
sulfamic acid, (c) 25 to 20% by weight preferably 7.5 to 15% by weight of
sodium hydroxide, each of afore-said concentrations expressed in
‘p.ercéntage being calculated based on the total amount by weight of
25 component A; and component B, which comprises (ﬂ) at least one of the

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

12



I n percentage being cal cul ated based on the total anount by wei ght of
conponent B. 5 When the conposition and the process for 1pmeR¢anbdr?gis
formation of sline of the present invention are used, the excellent
effects of preventing attachment of slinme and preventing accunul ati on of
sl udge can be exhibited even when the conposition is used in a small
anount such that the antimcrobial effect is not obtained. Wen
pasteurization or 10 disinfection is the object of the treatnent as in the

conventi ongl1REOGES B tha'bIRARAbAIBELiANGAIA, | tholedll P BbnGaRERN R on.

Slime is dirt containing a mxture,lof fl'ocks m cr oor gani sns and

i nor gani ¢ whibELiaNoes 6096 bydseigrNdadndf dbsb-Rld 366Gt RtiPhPeRPfasd heat
transfer pipes of heat - exchangers. Sludge is dirt containing a m xture of

fl ocks of.idSparceltage dihg nalandtéd dagadi on shoshadlcemonnt byasvaighel ofind dusts
accunul ated at the bottom of water tanks and separating plates of heat
exchanger somploeent Bachnent of sline and the accunul ati on of sludge are
considered to take place as follows. G owh and aggregation of inorganic
partichbes such Vében the¢ esmposian agdsthe pratepy batupreyenting forositéon afid growt h -
20 and aggr.egation of m croorgani snms proceed sinultaneously and the size of
mi nute fl SHEYf hegyesericnveniiopaare usath tha sxeelleniorifents of paetenting are

occl uded int o, vi scous substances forned by m croarganisns, i.e., the so-
cal | ed bi aHECEEIARE Ph SR eand| RERVERERE (HeUmAaEARoRt TRdES | A BRI t he

AU 2t ol OC K B M Ly SO 20 S0P L RS 22
cons| der egnd PahumhidBRNT\eHeel £ ' dRafith O WHeRY phlfSRIRAENGS for 13
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 accdhlulation 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 gréwth
20 and aggregation of microorganisms proceed simultaneaislj and the size of
minute floating substances gradually increasesl. Inorganic particles are
occluded into viscous substances formed by microorganisms, i.e., the so-
-called bioﬂOCGulatidn takes place, and the aftachment 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



suppressing the biofl occulati on and the conponents exhibiting the effects
of dispersing inorgani c substances and seal i ng i norgani ¢4 sbshisdrceod®y t he
chelating effect, and the attachnent of sline and the accunul ation of

sl udge can, be effectively prevented. The conposition and the process for 5
preventing formation of sline 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

e A A TSt e
i a0t am exth SEEAIE TabZanfPbubiThbahahd LEngIAINAR: SRR oIS @
Exanpl es. fAmide Wk, hadkide %ﬁﬂﬂ?ﬂeﬁoflé 15 Sufl] thel&leu Jﬁﬁﬁidi’i’a&fer was

passed at a rate of 10 liters/ mnute throug a colum 3 and returned to
the water glaffe sabYeerfeetiiclf Eh@&éﬂt@dpumhe%omﬂdbiﬁbﬁ G tHprodesd fdrest
board nade of a synthetic rubber and having a surface area of 40 cn2 was
di sposéd trezesatippofdrimgtiaw| & inmeadutike tihr@sed iavettibnotamt backwdnt of
slime. . In a water tank 4, test liquid for supplenent prepared in advance
was st or ecadusditegenusie m ecbling watéesysienrs, watér dystenss inamanofadsuningni nut e
using a punp for an agent 5. The test liquid for supplenment was prepared
by addi ng RFPRSSA %papeaea%dnsl@diWﬁtexyawgmiﬂbmﬁgleetm dusts wader, 25
whi ch was dechl ori nated by passing through a colum of active carbon, in
amount s s RCRURRRIWRteE sy§FI®m har dness was 150 ng CaCO8/liter and the 14

10 E PLES

The present invention will be described more specifically with

K 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 Exampleé and Comparative Examples. From a water tank 1 holding 15
liters of wate1;, test water was passed at a rate of 10 literé/minute through
a column 3 and returned to the water tank 1 usihg 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 fo 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 punip for an agent 5. The test liquid for supplement was prepared
by adding calcium chloride and sodium hydrogencarbonate to city water,

‘25 whichlwas dechlorinated by passing through a column of active carbon, in '

amounts such that the calcium hardness was 150 mg CaCOgfliter and the

14



14 Decenber 2006 acid consunption (pH 4.8) was 150 ng CaC03/liter. As the
nutrient for mcroorganisns, 100 ng/liter of citric acigdpassn@gddeds To the
obtai ned solution, a test agent was added and pH was adjusted at 8.5 by
addi ng sodi um hydroxi de. 5 When the test was started, dirt was added into
the water in the water tank 1 in an anobunt such that the turbidity of the
water was 50. As the dirt, a concentrated liquid of reverse washing

di scharged from filters for industrial water in Chiba area was used. The

dirt was ' i ; ' . CAEBINRREIE fop 2
t ur bi di ty%ggfg%na@?glbgggﬁpgﬁ?re&%lgr?b}él%hgﬁg?ggﬁtg}96 hours had passed after

trer ! art RlebdiEanifinl, 1005 MIBEDS Werll SHACLABHAMR. | ol Bt GhEAHLE] ' N0

wat er and e circulating water were neasured 48 hours,

72 hours -%gﬂg-aléoa hew ﬁg%&le ast AR bl P whiadi@sed 488 Bgtadmﬁgd of

syntheticr er 15 att to the colum 3 was taken out 120 hours after
the start sgfijfieideekide. After. slime attached to the test board was cleaved
and dried to the  constant weight at 105C, the weight of the slinme was
measur ¢d and t W¢heanshentesofwid etattbdchiad whi neldedsingbtthienedtierAinvdhee 6 at a
| ower portion of the water tank 1 was opened and the 20 water. in the water
tank 1 wasvatenidalt 120 swounsuafttsarcht tleatstler tubidithefttbet watcthwagdive 6 was
then closed again. Into the water tank 1, 200 ml of pure water was added .
and dirt dscthelditeda aoncertrptad ligyadt ofonevdrse eashingr dischargagafrosyspended
using a brush. The val ve was opened. and the forned uspensi on s,taken

[ flihj‘e

out. Aft efiltens far tedygizial spaternaChihamaren Masasedy taves pddedo the

const ant i ght at | 105C,. the weight of the dirf. .
V1\§togtt11e water tank lhin an a%nount correspon&.mg 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 ciréulating 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 taﬁk 1 was removed 120 hours after thestart of the test.
The valve 6 was fhen closed again. Into the water tank 1, 200 ml of pure
- water was added and dirt acéumulated 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 separéted 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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was neasured and the anount of accunul ated sl udge was obtai ned. 15 14
Decenber 2006 As part A of the test agent, a m xed |i qui thecRe9605 of 40%
by wei ght of an aqueous sol ution of sodi um hypochlorite having a
concentration of effective chlorine of 12% by wei ght, 8% by weight of a
sulfam c acid, 10% by wei ght of sodi um hydroxi de and 42% by wei ght of 5

wat er 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

oo ¢ POV o0 DRGSR R PR SR G, 19 L0

pl ace of the te or sup prepared as

ol ] ovs vag ARt ofl At Adudlersolfibh OdeNAbRMMY HigRshIMIc! MAED & | ayer

of active car ciu ori1de and cal cirum hydrogencarbonat€é were

added in }?Cra;g : : [ 9 4 REGE3/ | iter
and the Aagflsb co%lltsgt}lﬁﬁpitjisgﬁ %Ill-lvélla%&\?\ﬁ)a(g O%?%S?frg%?%lcﬁ&?l i]{?grvfmﬁoo ng/liter

of citric agifm@aciadded; B§ W4IshoWido8im hpdrodidd AA MY HyE weiglit pH of the
prepared water was adjusted at 8.5 by adding sodi um hydroxi de. The test
was conducivaded afashddnohss niixed liqider isoh solwhiew cgandshisnally tused as '
circulating water was 1.7x105 after 48 hours, 1.2x105 after 72 hours and
1. 3x105 af tler agaft foryneveniifg Thembdon off shmof AsepanitrB uifathenggentt en was 3.5
after 48 hours, 2.1 after 72 hours and 2.8 after 120 hours. The anount of
attached sinivpiepelya@ror apesphoniciacidevasmeed. of accunul ated sl udge was
94.4 ng after 120 hours. 25 Exanple 1

Comparative Example 1

10 In place of the test liquid for supplement, water for supplement '
preparedl 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 CaCO3l]iter and the acid consu‘mptioﬁ (pH 4.8) was

‘15 150 mg CaCOg/liter; 100 mg/liter Of. citric acid was édded 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 1.7x10%

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

20 The turbidity of the circulaiing 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

_"mgldm2 and the amount of accumulated sludge was 94.4 mg after 120

hours.

" 25 Example 1
To the test liquid for éupplement, part A of the test agent in an

16



To the test liquid for supplenment, part A of the test agent in an 16 14
December 2006 anmpunt such that the concentrati on of effieClktagheghb@d i ne was
5 nmg/liter and polymaleic acid [manufactured by GREAT LAKES CHEM CAL
Conmpany; BELCLENE; the wei ght-average-nol ecular weight: 2,7301 in an
anount 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 mcroorganisns in the circulating water was 2.8x106

after 48 hgHpsnt fuchiht tﬁ_tetc@ﬁc&?crgaah%f%mcﬁvgzsﬁ%@é ak 511%%/1%%%11 The

turbidity of the circulating water was 9.5 after 48 hours, I0.2 after 72

hour s and gelydaddit acidlBRaheficbureley IREAT DAKHRS THEMRIAN 0pady0 10
ng/ dn2, the fraction of preventing attachment of slinme was 95.0% the

amount of BELGCHEMEERdhs wdght-wasrdge?mvijeandr twdght:a2,780h infarpaaveaniti ng
accurul ati on of sludge was 94:5%after 120 hours. Exanple 2 15 The test was
conduct ed suchabab thkaoomenittdtisthef sdnbcpnpondutsesaad mefluse asgmatt@ &fd i n
Exanpl e 1 except that a nal eic acid-isobutylene copolyner [manufactured by
KURARAY Cdhe testoagent sopanddedeanik tlhtestavas eepduated dert 20 hebght : 10, 8001
was used as conponent B in place of, polynaleic acid. 20 Exanpl e 3 _.The test
was conducted |lmeRembgsALtBIGTOREARESHE e teedating waterWias - 8MEuct ed i n

Exanmple 1 ce t hat .a rylic i d- hydr oxypropanesul foni c acid
copol yner a?ﬁ-;gn% %(&lflﬁr gc#])ﬁ@cl :i/f{er 75‘ imurs a¥1 é)ﬁxﬂﬁ )ﬁter 1%001530111'3. f1‘?1(—‘:
' 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 - mgl/dm?2, 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.

Exdmple 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

: Exa-lmple 3
The test was conducfed in accordance with the same procedures as
those conducted in Example 1 excep.t that an acrylic acid-
- hydroxyallyloxypropanesulfonic acid copolymer [manufactured by
“25 NIPPON SHOKUBAI Co., Ltd; AQUARICK GL; the weight-average
o molecular weight: 10,700] was used as component B in place of polymaleic

17



25 NI PPON SHOKUBAI Co., Ltd.; AQUARICK G .; the weight-average nolecular
wei ght ? 10, 700] was used as conponent B in place of pol ya®eeimsber 26044
Decenber 2006 acid. Exanple 4 The test was conducted in accordance with .
the sane procedures as 5 those conducted in Exanple 1 except that

- 1- hydr oxyet hyl i dene-1, 1- di phosphoni ¢ acid [ manuf actured by MONSANTO
Conpany; DEQUEST 2010] was used as conponent B in place of polynaleic
acid. Exanple 5 10 The test was conducted in accordance with the sane
procedureg.@s those conducted in Exanple 1 except that _
2- phosphonobut ane- 1, 2, 4- tricarboxylic acid [ manufactured by BAYER Conpany;
BAYH BIT AM was used as conponent B in place of polynaleic acid. 15
Exanple 6 The test was conducted in accordance with the same procedures as
those conginghfifleidqn Exanpl e 1 except that hydroxyphosphonoacetic acid -

[ manuf act ured by GREAT LAKES Conpany; BELCORE 5751 was used '‘as conponent B
in place of poThpeiest ovamciahdu@bedonpacatlanee Exishythe s2ankhpracedurgmas
conducted in accordance with the same procedures as_ those conducted in
‘Exanpl® 1tleseeppndhatedpdnt Bxashplenel texcephgtiat al brdroxygth “Ld the test

liquid for supplenent in an apount such t 5 conce ' of
ef f ect i vediphosphemioagidsimgnpfackyred by MolbaNFo Gompanse Hiduh

2010} was used as component B in place of polymaleic acid.

Example 5

10 The test was éonducted in accordance with the same proc_edure_s as
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
: tﬁoée 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 | 7 |
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
ﬁas added to the test liquid for supplement in an amount such that the
25 éoncentration of effective chlorine was 5 mg/liter.

The number of microorganisms in the circulating water was 1.4X 109
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The nunber of mcroorganisns in the circulating water was 1.4X105 18 14 .
December 2006 after 48 hours, 2.2x106 after 72 hours angp2cél®6oadter 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 anpunt of attached slinme was

8.7 ng/dnR2, the fraction of preventing attachnment of slinme was 56.5% the
5 anmount of accunul ated sludge was 35.5 ng and the fraction of preventing

accurrul ati on of sludge was 62.4% after 120 hours. Conparative Exanple 3 The

test was cengdugbefloh i aﬁﬁsei@wn%evzaﬁ 79 hbeSAHR PBGEIURS: A% RBuldlose
t Exanpl e e

conducted 1 n Conparative except that part A was a In an

amount  sugid fathidRe of A6 SMLRI 2R Pitef T ACE VAL TR Va3 afté) 780/ | i ter.
Conpar ative Exanple 4 15 The test was conducted in accordance with the sane

procedur egoags AdiPSET edieg ULA(E tholds EXTBAP| Anduik o€ pittachldl slamevlvel 8.7
aci d-i sobutyl ene copol yner [manufactured by KURARAY Co., Ltd.; |SOBAN|

al one was m@gdaey the frhetibrsif pregendirdgontiachpleatriftslanepaas 38.5%, tthe t est
agent in an anount such that the concentration of solid conponents was 5
g/ | i ter . apoGdnfaaumdatdasipidge SvaHh 85tfenig avb tofragtivadfiprevertanglance
with the sanme procedures as those conducted in Conparative Exanple 4
except t haccumwtniaon obslvdge iveanb2 e altee dg81bpwEs. [ manuf act ured by KURARAY
Co., Ltd.; ISOBANI 25 was added in an anpbunt such that the concentration of
solid conponents : '

Comparative Example 3
The test was conducted in accordance with the same procedures as
10  those conducted in Comparative Example 2 except that part A was added
in an amount such that the concentration of effective chlorine was. 10

mgl]iter.

Comparative Example 4
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] alone was
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.
20

Comparative Example 5
The test was conducted in accordance with the same procedures as
.those conducted in Comparative Example 4 except that a maleic acid-
isqbutylené-copolymer [manufactured by KURARAY Co., Ltd.; ISOBAN]
25 was added in én amount such that the concentration of solid components

was 10 mg/liter. -
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was 10 ng/liter. 19 14 Decenber 2006 Conparative Exanple 6 The test was
conducted in accordance with the sane procedures as thoseceamsidocdies i n
Exanpl e 1 except that an acrylic acid-hydroxyallyloxy- 5 propanesul fonic
acid copol yner [manufactured by NI PPON SHOKUBAI Co., Ltd.; AQUARI CK ]

al one was added to the test liquid for supplenent as part B of the test
agent in an anount such that the concentration of solid conponents was 5
mg/liter. 10 Conparative Exanple 7 The test was conducted in accordance
with the same procedures as those conducted in Conparative Exanple 6
except that the acrylic acid- hydroxyallyl oxypropanesul fonic acid copol yner
[ manuf act Wedpdativdl ERAMNpHIEKUBAI Co., Ltd.; AQUARICK G] was added in an
amount 15 such that the concentration of solid conponents was 10 ng/liter.
Conpar ati ve Exdm &sb wiiecdmhictadhisn eooshdaned with ahe caden peocsidivires he sane
procedures as those conducted in Exanple 1 except that

1- hydr oxyehbsd catehetdd in E3@neplpHoepdemtithasandadrpbio atat hpd sxkyajlyl@yNSANTO
Conpany; DEQUEST 2010] al one was added to the test |liquid for supplenent as
part BSof propangssdfonagentd copdpmenobmenufactunadaby tINEPRON SHOKRUBALof sol i d

conponents was 5 ng/liter. 255? arative Exanple 9 The test s, conduct ed
i n accor d&ivee Idih AFFK pebé e was gfled to the test hqud for

supplement as part B of the test agent in an amount such that the

concentration of solid components was 5 ‘mglliter.

10 Comparative Example 7

| The test was conducted in ﬁccordanc_:e with the same procedures as
those conducted in Comparative Example 6 except that the acrylic acid-
hydfoxyallyloxypropanesulfonic' acid copolymer | [manufactured by
NIPPON SHOKUBALI Co., Ltd.; AQUARICK GL] was added in an amount

15  such that the concentration of solid components was 10 mg/liter.

Comparative Example 8
The test was conducted in accordance with the same procedures as .
those conducted in Example 1 except that 1-hydroxyethylidene-'i,1'
20  diphosphonic acid [manufactured by MONSANTO Company; DEQUEST
| 2010] alone was 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.

“25 Comparative Example 9

The test was conducted in accordance with the same pfOcedures_ as

20



14 Decenber 2006 those conducted in Conparative Exanple 8 except that 1-
hydr oxyet hyl i dene- 1, 1- di phosphoni ¢ aci d [ manuf act ured by4HRNSANFGoodonpany;
DEQUEST 2010] was added in an anpbunt such that the concentration of solid
conponents was 10 ng/liter. 5 Conparative Exanple 10 The test was conducted
in accordance with the sane procedures as those conducted in Exanple 1
except that 2-phosphonobutane-1,2,4- tricarboxylic acid [manufactured by
BAYER Conpany; BAYHI BIT AM 10 al one was added to the test liquid for

suppl ementiase PakdndBic@éd t g t CdmpaaNte | TERMpIOUH  Sheépt hahat hel-
concentration of solid conponents was 5 ng/liter. Conparative. Exanple 11
15 The t eshiydvasyemiydideinedl, i nliphospliane acid nandacared hyoVEINSANES t hose
conducted in Conparative Exanmple 10 except that . 2-

‘phosphonobérapeng; DEQUESAr Bo10] ivwas ciddedman udmcamoadt byudBAVER tBenpany;
BAYH BIT AM was added in an anount such that the concentration of solid
conponent sconeenir@tion of sobid cortpabemba veasi Lempdhatesl e 12 The test ‘was
conducted in accordance with the sanme procedures as those conducted in
Exanpl @ 1 except that hydroxyphosphonoacetic acid [manufactured by.GREAT
LAKES. Conpany; BEL 575], al one was 25 added to the test liquid for
suppl enentCombamativalizgammle a5t agent in an anount such that the

concentrati onA olihesgelsitdwgs? ggr?&'&cr}% i%mgmgrd%cteiv%ﬁ:il' the same procedures as
those conducted in Example 1 except that. 2-phosphonobutane-1,2,4-

_ tricarboxylic acid [manufactured by BAYER Company; BAYHIBIT AM]

10‘ alone was 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

mgfliter.

Comparative Example 11 |
15 The test was conducted in accordance with the same procedures as
those conducted in Compara;;ive Example 10 except that . 2-
phosphonobutane-1,2,4-tricarboxy1ic‘ acid [manufactured by BAYER
Company; BAYHIBIT AM] was added in an amount such that the
concentration of solid components was 10 mg/liter.
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
d 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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21 14 Decenber 2006 Conparative Exanple 13 The test was conducted in
accordance with the sane procedures as those conduct edijmecanpariatsve
Exanpl e 12 except that hydroxy- 5 phosphonoacetic acid [ manufactured by
GREAT LAKES Conpany; BELCORE 5751 was added in an anount such that the
concentration of solid conponents was 10 ng/liter. The results of the
nmeasurenents of the attachnment of slime and the 10 accunul ation of sl udge
in Exanples 1 to 6 and Conparative Exanples 1 to 13 are shown in Table 1.
The nunbers of mcroorganisns in the circulating water are shown in Table
2 and. the turbidities of the <circulating water are shown in Table 3. 22

14 DecenberoRPRfativ@k8mble 13 Part A Part B Attachnent Accunulation of
slinme of sludge 5 (effective type conen. anmpunt fraction anount fraction

chlorine) of sdfhdtei wievondicted ei-aceorRanenyisheahki 2me procduirsghki t er)
(my/ (mg/ NO (ng) (%9 10 liter) dnR) Conparative - - - 20.0 - 94.4 -
Exanpl e 1those conducted in Comparative Example 12 except that hydroxy-
5 phosphonoacetic acid [manufactured by GREAT LAKES Company;
BELCORE 575] was added in an amount such that the concentration of

solid components was 10 mgfiter.

The results of the measurements of the attachment of slime aﬁd the

10  accumulation of sludge in Examples 1 to 6 and Comparative Examples 1 to
13 are shown in Table 1. The numbers of microorganisms in. the
circulé_ting water are shown in Table 2 and the turbidities of the

circulating water are shown in Table 3.
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Exanmple 1 5 polymaleic acid 5 1.0 95.0 5.2 94.5 15 Exanple 2 5 nmaleic
acid-isobu- 5 1.6 92.0 6.5 93.1 tylene copol yner Exanplie DZcémiagnpbé C

aci d-hydroxy- 5 1.8 91.0 7.2 92.4 allyl oxypropanesul f- onic acid copol yner
20 Exanple 4 5 1-hydroxyethylidene- 5 1.7 91.5 5.5 94.2 1, 1-di phosphoni c
acid Exanple 5 5 2-phosphonobutane- 5 2.0 90.0 6.8 92-8
1,2,4-tricarboxylic acid 25 Exanple 6 5 hydroxyphosphono- 5 1.9 90.5 7.6
92.0 acetic acid Conparative 5 - -78,;J/156.5 35.5 62.4 Exanple 2
Conparative 10 - 4.2 79.0 18.2 80.7 30 Exanple 3 Conparative - nmaleic
acid-isobu- 5 19.0 5,0 60-3 36.1 npl'e 4 ty] ene copol yper arative -
mal ei ¢ aci d-isobu- 0P8 5 17.5 X8 48. 4 ExANECRLEN | é%’g;“ﬁ%?}? mer 35 23
14 Decenber 2006 Table 1 - 2 Part A Part B Attachfieént Acclniif'@’i on

S .
(effective type concn. amount fraction amount fraction
chlorine) of solid of prev- of prev-

components ention ention
. (mg/liter) (mg/  (mg/ @ - (mg (%)
10 liter) dm?2)’
Comparative - - ‘ - 20.0 - 94.4
Example 1
Example 1 5 polymaleic acid 5 1.0 95.0 52 945
15 Example 2 5 . maleic acid-isobu- 5 1.6 92.0 6.5 93.1
tylene copolymer
Example 3 5 acrylic acid-hydroxy- 5 1.8 91.0 7.2 92.4
allyloxypropanesulf-
“onic acid copolymer
20  Example4 5 I-hydroxyethylidene- 5 = 1.7 91.5 5.5 94.2
1,1-diphosphonic acid :
Example 5 5 2-phosphonobutane- 5 2.0 90.0 6.8 928
1,2,4-tricarboxylic .
acid
25 Exzample6 5 hydroxyphosphono- & 1.9 90.5 7.6 92.0
acetic acid . :
Comparative 5 = - 8.7 56.5 355 62.4
Example 2 .
Comparative 10 - . - 42 790 18.2 80.7.
30 Example 3
Comparative =~ - maleic acid-isobu- 5 190 50 603 361
Example 4 tylene copolymer
Comparative =~ - maleic acid-isobu- 10 165 17.5 48.7 484

Example 5 tylene copolymer

35
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of slime of sludge 5 (effective type concn.
chlorine) of solid of prev- of prev- conponents ention eaDceEnkdFhbét er)

10 liter) dnR) Conparative - acrylic acid-hydroxy- 5
18.4 8.0 65.5 30.5 Exanple 6 allyloxypropanesulf onic acid copol yner
10 17.7 11.5 40.3 57.3 Exanple 7
1- hydr oxyet hyl i dene-

(mg/ (mg/ NO (nmg) (%

Conpar ative acrylic acid-hydroxy-
al | yl oxypropanesul f onic acid copol yner
5 17.3 13.5 42.8 54.7 Exanple 8 1, @dﬂgph@sphonic acid 20 Conparative -

1- hydr oxyet hyl i dene- 6 58.1 Exanple 9 1 1- di phosphoni c

1016119539

Conparative -

anount fraction anount fraction

acid Conparative -
1,2,4-tricarboxylic

T 25 Compaiati ve - 2. phOHE

48.8 48.3 Exanple 11 1, 2, 4- trlcarboxyllc acid °
hydr ox§phosphono- 5 18.7 6
Conpar ative - hydr oﬁet;fghwsphondavpelo 16. 5cabel Hmonyfragtion amount fraction

ar atl ve

%‘ﬂ out g B

i T acid—30—

of solid of prev- of prev-
components ention ention
{mg/ (mg/ %) = (mg (%)
10 liter) dm2) .
Comparative acrylic acid-hydroxy- & 18.4 8.0 65.5 30.5
Example 6 allyloxypropanesulf-
onic acid copolymer
15 Comparative acrylic acid-hydroxy- 10 17.7 115 40.3 57.3
Example 7 allyloxypropanesulf-
onic acid copolymer
Cdmparative I-hydroxyethylidene- 5 17.8 13.5 42.8 54.7
. Example 8 1,1-diphosphonic acid
20  Comparative I'hydroxyethylidene- 10 161 195  39.6  58.1
Example 9 .1,1-diphosphonic acid
" Comparative 2-phosphonobutane- 5 19.2 4.0 55.5 41.2
.Example 10 1,2,4-tricarboxylic
- acid
25 _Compafative 2-phosphonobutane- 10 16.5 17.5 488 48.3
- Example 11 1,2,4-tricarboxylic
acid
Comparative "hydroxyphosphono- 5 18.7 6.5 576 39.0
‘Example 12 " acetic acid '
30 = Comparative ‘hydroxyphosphono- 10 16.5 4.0 51.1 45.9

- Example 13-

acetic acid

24
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Exanpl e 13 acetic acid 24 14 Decenber 2006 Table 2 -
in circulating water ((m)

Nunmber of *m croorgani sns

after
nents 10.

concn.
hour s

after

after

chlorine) of solid 48 72 120
(mg/liter) (mg/liter) Conparative - - -

1 Part A Part B
514 elct@alidreeod ype

conpo-
1.7x105 1. 2x105

hours hours

1. 3x105 Exanple 1 Exanple 1 5 polymaleic acid 5 2.8x106 2.4x107 3.2x107

15 Exanple 2 5 naleic acid-isobu- 5
copol ymer Exanple 3 5 acrylic acid-QXQégxg-
al | yl oxypropanesul f- onic acid copoly 0
5 2-phosphBaBut ane- 5 2rr8R106 2. 9x 156mBerxf migoorganisms
acid 25 Exanple 6 5 hydr ox§shedgtsites/md) 7x106

1- hydr oxy
Exanple 5

1,2,4-tricarboxylic

2.6x106 2. 8x106

7.5x105 4. 2x106 4. 8x106
5 3. 7x106 4. 8x106

Exanmple 4 5

tyl ene
6. 2x106

' id

(effective type T conen. after after after
chlorine) of solid 48 72 120
compag- hours hours hours
) - nents
10 {mgfliter) (mg/liter)
Comparative - - 1.7x105  1.2x106  1.3x10%
Example 1
Example 1 5 = polymaleic acid 5 2.8x106  2.4x107 3.2x107
15 Example 2 5 maleic acid-isobu- 5 7.6x106 4.2x106 4.8x106
tylene copolymer
Example 3 5  acrylic acid-hydroxy- & 3.7x106 4.8x106 6.2x106
allyloxypropanesulf-
onic acid copolymer
20 Example 4 5 1-hydroxyethylidene- 5 3.3x106 3.2x106. 4.2x106
1,1-diphosphonic acid
Example & 5 2-phosphonobutane- 5 4.3x106 29x106 3.2x106
1,2,4-tricarboxylic : -
acid
25 Example6 b 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 3.8x106
Example 4 tylene copolymer
~ Comparative . - maleic acid-isobu- 10 3.4x105 3.9x105 7.2x105
Example 5 tylene oopc_-lymer '
35
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acetic acid Conparative 5 - - 1.4x105 2.2x106 2.8x106 Exanple 2
Conparative 10 - - 4.3x105 7.4x106 7.2x106 30 Exanpl e 34 Ceompabattove nal ei c
aci d-isobu- 5 2.9x105 3.5x105 3.8x105 Exanple 4 tylene copol yner
Conparative - maleic acid-isobu- 10 3:4x105 3.9x105 7.2x105 Exanple 5

tyl ene copolynmer 35 25 14 Decenber 2006 Table 2 - 2 Part A Part B Nunber
of mcroorganisns in circulating water (/m) 5 (effective type conch

after after after chlorine) of solig,4§.22 120 conpo- hours hours hours
nents 10 (ng/liter) (ng/liter) Conparative - acrylic acid-hydroxy- 5
7.2x105 3. : | ICi pol ymer

X X P _
15 Conparative - acr ¥Rt aci d- hydi®kx¥- 10 6. 6x eab%%m@sors%?%ﬁ% Exanpl e
m

in circulating water

7 al |yl oxypropanesul f
5

{effective type concn. after after after
chlorine) of solid 48 72 120
COmpo- hours hours hours
nents
10 (mgfliter) (mgfliter)
Comparative - acrylic acid-hydroxy- 5 7.2x10% 3.6x105 4.2x105
~ Example 6 allyloxypropanesulf-
onic acid copolymer
15 .Comparative - acrylic acid-hydroxy- 10 6.6%x105 4.6x105 3.8x105
Example 7 allyloxypropanesulf- :
onic acid copolymer
Comparitive -  1-hydroxyethylidene- & 7.2x105 5.5x105 4.9x105
Example 8 1,1-diphosphonic acid '
20  Comparative - 1-hjdroxyethylidé ne- 10 1.3x106 4.9x105 6.8x105
Example 9 1,1-diphosphonic acid
Comparative - 2-phosphoncbutane- 5 6.7x105 8.4x105 4.2x]105
Example 10 - 1,2,4-tricarboxylic :
. acid
25  Comparative - 2-phosphonobutane- 10 3.8x106 8.9x105 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 6.6%105 3.5x105  4.9x105
acetic acid : : .

Example 13
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oni ¢ acid copol ynmer Conparative 1-hydroxyethylidene- 5 7.2x105 5.5x105
4.9x105 Exanple 8 1, 1-di phosphonic acid 20 Conpar ati v@4December 2006

1- hydroxyet hyl i dene- 10 1. 3x106 4.9x105 6.8x105 Exanple 9 1, 1-di phosphonic
acid Conparative - 2-phosphonobutane- 5 6.7x105 8.4x105 4.2x105 Exanple 10
1,2,4-tricarboxylic acid 25 Conparative - 2-phosphonobutane- 10 3. 8x106
8.9x105 7.6x105 Exanple 11 1,2,4-tricarboxylic acid Conparative -

hydr oxyphosphono- 5 4.8X105 5. 5x10547,,2%195 Exanple 12 acetic acid 30
Conpar ative - hydroxyphosphono- 10 g.

6x105 3.5x105 . 4.9x105 Exanple 13

acetic acid 2614 Degenber 2006 " Table 3 -1 Part A Part

circulating water (d @?é%)
chlorine) of solid 48 72 120

T B _rarbirdity of
5 (ef¥%&tRive type conenTwhidifgof af t
conpo- hours  hour¥cHatinsvataeideare

do

(ng/litér)

(mg/ | i Ber).
(effective type conen. after after after
chlorine) of solid 48 72 120
compo- hours hours hours
nents '
10 (mg/liter) (mgfliter)
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-iscbu- 5 8.6 7.7 15.2
tylene copolymer
Example 3 5  acrylic acid-hydroxy- 5 8.8 11.2 144
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 95 14.3
1,2,4-tricarboxylic
acid
25 Example 6 5 hydroxyphosphoﬂw 5 80 8.5 109
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 42 - 4.5 3.6
Example 5 '

tylene copolymer

35
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Conparative - - - 3.5 2.1 2.8 Exanple 1 Exanple 1 5 polymaleic acid 5 9.5
10.2 12.2 15 Exanple 2 5 nmaleic acid-isobu- 5 8.6 7.7 15D2cedbdrenes

copol ynmer Exanple 3 5 acrylic acid-hydroxy-- 5 8.8 11.2 14.4 ‘

al I yl oxypropanesul f- onic acid copolyner 20 Exanple 4 5

1- hydroxyethylidene- 5 9.1 9.3 11.8 1, 1-di phosphonic acid Exanple 5 5
2- phosphonobutane- 5 8.3 9.5 14.3 1,2,4-tricarboxylic acid 25 Exanple 6
hydr oxyphosphono- 5°8.0 8.5 10.9 apgfiig-acid Conparative 5 - - 5.7 5.4 5.
Exanple 2. Conparative 10 - - 5.5 5.7 9.7 30 Exanple 3 Conparative -
mal ei ¢ aci d-i sobu- 5,3 3.6 3.9 nple 4 tylene go Conpar ative -
nal ei ¢ aci d-i sobu- 1Bar£.%2 4.5 3. garégarrpl e5 tzllrgurllai 8:8%{;5'5 ?5 27 14
December 2006 B
(effective type conen. after after after
chlorine) . of solid 48 72 120
compo- hours hours hours
nents
10 {mg/liter) (mg/liter)
Comparative acrylic acid-hydroxy- 5 38 3.5 4.2
Example 6 allyloxypropanesulf-
onic acid copolymer
15  Comparative acrylic acid-hydroxy- 10 41 4.1 3.8
' Example 7 allyloxypropanesulf- :
onic acid copolymer
Comparative 1-hydroxyéthy]idene* 5 3.7 3.6 39
Example 8 1,1-diphosphonic acid
20  Comparative - 1-hydroxyethylidene- 10 3.7 39 4.5
Example 9 ' 1,1-diphosphonic acid '
Compara.tive - 2-phosphonobutane- 5 3.9 4.1 4.6
Example 10 1,2,4-tricarboxylic
- acid
25  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
30  Comparative hydroxyphosphono- 10 | 4.3 4.7 45
"Example 13 acetic acid
35 As shown in Table 1, when the results in Examples 1 to 6, in which

part A comprising sodium hypochlorite and sulfamié acid in amounts such

' that the concentration of effectlve chlorine was 5 mg/hter and part B

comprising the anionic polymer or the phosphomc acid in an amount such
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Table 3 - 2 Part A Part B Turbidity of circulating water (degree) 5
(effective type concn. after after after chlorine) of $9Declerdfer 280420
conpo- hours hours hours nents 10 (ng/liter) (ng/liter) Conparative -
acrylic acid-hydroxy- 5 3.8 3.5 4.2 Exanple 6 allyl oxypropanesulf onic
acid copolynmer 15 Conparative - acrylic.acid-hydroxy- 10 4.1 4.1 3.8
Exanpl e 7 allyl oxypropanesul f onic acid copol yner Conparative -
1-hydroxyethylidene- 5 3.7 3.6 3.9 Exanple 8 1, 1-di phosphonic acid 20
Conpar at i vhat thehgodiconsprationl ofiesiéd cbthpbnends Svak 5 mediepl we: used in

1, 1- di phosphoni ¢ acid Conparative - 2-phosphonobutane- 5 3.9 4.1 4.6
Exarrpl e 1Commligpativn| wardboxypaedawitdh tiRbreSotpandtimparatPrephzapipdadbat ane- 10
4.3 3.8 4.2 Exanple 11 1,2,4-tricarboxylic acid Conparative -

hydr oxyphoshichriae agent for praventing formation of slime was added, in Examples

1 to 6, the amount of attachment of slime and the amount of accumulation

.5 of sludge were both smaller than on tenth of those in Comparative

Examples and the fraction of preventing attachment of slime and the

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

shown in Table 2, in Examplesr 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

rélatively great and the concentration of the agent for preveriting

formation of slime was not in the range éxhibiting 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 éls slime or the

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

circulating water was relatilvel.y 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 1in an amount

such that the concentration of effective chlorine was 5 mgfliter 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 i)art A and part B in Examples 1 to 6

exhibited the synergistic effect. In Comparative Examples 2 and 3, the
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Exanpl e 12 acetic acid 30 Conparative hydroxyphosphono- 10 4.3 4.7 4.5
Exanpl e 13 acetic acid 35 As shown in Table 1, when the1aesudisertoodxanpl es
1to 6, in which part A conprising sodiumhypochlorite and sulfamc acid
in amounts such that the concentration of effective chlorine was 5
ng/liter and part B conprising the anionic polyner or the phosphonic acid
I n an anmount such 28 14 Decenber 2006 that the concentration of solid
conponents was 5 ng/liter were used in conbination, were conpared with the

resul ts i ngGRNPALAIHIMEYESATRE %j&uﬁ&in&‘m&é%rgﬂltagggﬂétt EI?I‘E}EHDE%FQJ[# e

formati on of slime was added, in Exanples e ano 0 at(% achnment

of slime agithvi blea I oGkt BE CHHh IR A% Mist ShMAGR NS SR BhSHRkd,er than
on tenth of those in Conparative anpl es and the fraction of preventing

attachnentwaé shaller amd the ahoaatigntlef spepyeddd ngibacortdd ahidn wafs sl udge
bot h exceeded 90% As shown in Table 2, in Exanples 1 to 6, the effect of
prevent i ndlescnbahdemd atdhckdd ap shne 4 aedimolatet] r dludpé iwg @eatsrul at i on

of sludge were exhibited 10 even when -t he nunber of mcroorganisnms in the

ci rcul &t i ng- watler Camparativat Exainpley 440 bhan thieickopednBreanipnsing thee agent
for preventing formation of slime was _not in the _range exhibiting the

ni cr obi ci cfd%lo'gﬂcfwgifmer% the phasphoniggeid slonewasaddedm anpan@nisush

as sl o dPat Ahe FARBSRAOR Yosr L cempaReniomAs BanGAGUE A o BEEAahon (ho
turbidit f ' | at | ter | at i vel t 1h ded
Subst anced e ad e, et et PR ok S in e R by St gogr oot

armount'. .

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 Examﬁles 4 to 18, the

turbidity of the circulating water was smaller than that in Examples 1 to 6

15 and Comparativg 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 pumber 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 notiexhibited when

' pait 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 prevénting attachment of shme and accumulation of éludge were exhibited

at a small concentration such that the effective microbicidal effect could
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In Conparative Exanple .2 in which part A was added in an anount such that
the concentration of effective chlorine was 5 nog/liter wbledberdBog@ddi ng
part B, the fraction of preventing attachnment of slime and the fraction of
preventing accumul ati on of sludge were both about 60% Even when the
anount of part A was-increased to 10 ng/liter in Conparative Exanple 3,
the fraction of preventing attachnment of sline and the fraction of
preventing accumul ati on of sludge were both about 80% . Thus, it is 25

shown t hatnétige 6bIHINELh HE@rEhnBawitH\ Gk iddifal Beth RS8P Bh&Ss thA O11R
exhi bited the synergistic effect. In Conparative Exanpl'es 2 and 3, the 29

14 Decenbefor2@@in sieist@rs swlsdthdedsybpfmidreogianisthataindobiolbedulhtian Yyhat in
Exanples 1 to 6 show that the anmount of the suspended substances renaining
in the wattdre nwabfysnal dasivignaothk kenpuetentkdt éeers wmepandhd sidobividals whi ch
was floccul ated and attached as sline and accunul at ed as sl udge was

gr eat er , - 3iast corparhexhbiwdandt ds alse gongderedibhaththpasyn@gistapeffsitng t he
ani oni ¢ pol yoer, or_the osphonj.c acid al one was added in an anount such
that tRe (FGHE%rher a‘Pﬁ%ﬁefg Ysg‘lwf disparpiome atfsctandsthegrombiedopsa @frtdel i t er

wi t hout addin art A tﬁgﬂf%@ction of preventing attachnent of slinme and
the fractiBf EBFE\%H%% FHMRPERYH of sludge were both small. Thus, 10°
it is shown that the conbined use of part A and part B in Exanples 1 to 6
exhi bited the synergistic effect. In Conparative Exanples 4 to 13, the

ef fect of @rENERiFNg accunul ation of .sludge is poorer than the effect of
preventing attachnment of sline. In Conparative Exanples 4 to 13, the

L0 o, LSl Sk o M T W LR ©

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 poljmer

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 wés 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 measureinent of the concentration of the effective chlorine, a

residual chlorine meter manufactured by HACHl 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-averagé

mblecular 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~hydroxya]ly10xjpropanestﬂ_fonic acid
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suspended substances remaining in the water was smaller. As shown in Table
2, the nunber of microorganisns in the circulating wat g Ddelabegpaoat i ve
Exanple 1 was not substantially different fromthose in circulating water
in Conparative Exanples 2, 4 20 and 8 and it is.shown that the m crobicidal
effect is .not exhibited when part A alone was added in an anount such
that the concentration of effective chlorine was 5 ng/liter or part B

al one was added in an amount such that the concentration of solid
conponent scopdy@eny/ DEQUESTH2( 1AL tmahtfictuiod BYCHORBANTO! Tobiiuiyr esent
invention, the excellent effects of 25 preventing attachnment of slinme and
accunul at i wAsotsed| algdieneyeshlidened, 1 -aliphospiminic aciceBAVHIBITsARD t hat
the effective microbicidal_effect could 30 14 Decenmber 2006 not be

obt ai ned iwaa@é%?taa%by\ﬁﬁE&ﬁomnammas wsed sl 2oplospthonsb tbete-i%4-

formati on of vjscaus é mm croorgani sns and bi of |l occul ati on by
t he modi fyﬁrmj‘r Bxy t%?l ou ORtev2th aaasptactwrash byh SREAToBAKES

ef f ect not exhi bited h i,S al i’@ﬁ gnm dered that the synergistic effect
5 coulé b %IBPQPXeVﬂaSbWet%% ydpmxyphespRereaceteifid-he conbi ned use of the

h | A d of
205 by vei gnt | or%1es BRI BORRT I Tt LA o Sn/ the ASBBON GOMEOR ng o
concent r atdyginAfh O@Edccﬁﬁ}ﬁﬁée thd In:(?ﬁ(':&ﬁré?{m& %fbe%fltl %Hﬁ%%ne%%%gﬁoﬁ?% g];i d

sul fam c acid, by wel an anjonic

he Egﬁpéﬁyﬁ?ﬁuﬁ%‘?@%ﬁdﬁ%ﬁ@ h@gﬁéﬁ‘ﬁﬁl‘r‘i@’ﬁ Q‘Zﬁaﬁuﬁ‘”@tOﬁ?h??Z*fS%aﬁi foxi te. -
The pr epa@eﬂthmI:WSM§p%ﬁieﬂﬁﬁve 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
comprisiﬁg the chlorine-based microbicidal agent, sulfamic acid c-olmpoun.d

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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15 vessel kept at the constant tenperature of 40C and shielded fromlight.
The concentration of the effective chlorine was neasur ed4@fet@€hbdr2006
conposition was stored for a prescribed tinme. For the neasurenent of the
concentration of the effective chlorine, a residual chlorine neter

manuf act ured by HACH Conpany and a reagent .20 specific for this

measur enment were used. BELCREN (the. weight-average nol ecul ar wei ght: 2730)
manuf act ured by GREAT LAKES CHEM CALq, Gonpany was used as the pol ynal eic
acid. |SOBAN (the weight-average nolecular weight: 10,800) nmanufactured by
KURARAY Co., Ltd;”was used as the materc acrd-irsobutytene—copotyrer.
AQUARI CK GL (t h&°mergtien 25 aver age nol @l ar wei ghiractivn ofa@@pingenuf act ur ed
by NI PPON SHOKUBAI Co., Ltd. was us®@@rgitiethe acr affeetive chiorine (%)

aci d- hgdroxyal | yl oxypr opanesul fonic acid 31 14 -Decenber 2006 _copol yner-
DEQUEST 2010 manufactured by MONSANTO Conpany WwWa& USegftedS  after

1- hydr oxyet hyl i dene- 1, 1- di phosphoni ¢ aci d. BAYM &I Abd dayanuoaejsir ed by
BAYER Co C 2= =125 i i ci d.
BELCORE 579u¢pypflefiannfseflitp GREAT LAKEI4 5 Conpa®ly was f9sed ads

hydr ok{ phodpeierifealare acid. The results are shown in Table 4. In the

aqueous Sgé&'ti n O%‘r?' O_gl h%go hI'6rite, thée ctoncentration of effective
chl orine F& u:ig}é?gf 5“573 ?'gg‘]“& it *60% dftt er onelffonth ¥Qd aboB? 20% after 3
nonth at pf—'?q? S h 2 Contrast, the conpdditions Hl%par €¢%bove?3howed

- excel{ent stability when 10 pH had gre val ues.?J t wa%%onfi??‘red that the
effecti ve—chlorine remnined after 3 nofths by a9 much®8s 50%%r nore at pH

12 and 90%bdim higcRlote PilIdRiOLiq greatgy. |t Wagpoal so g@nfi rr’rgéi t hat the

conposi t i ofa8ium hydroxide + 13 97 97 94
" polymaleic acid 12 96 91 75

- 20 | 11 76 33 5 -
Sodium hypochlorite + sulfamic acid + i4 100 99 29
sodium hydroxide + 13 100 99 98
maleic acid-iscbutylene copolymer 12 99 95 86
25 11 83 45 8

Sodium hypochlorite + sulfamic acid + 14 98 99 9%
sodium hydroxide + acrylic acid- 13 98 94 90
hydroxyallyloxypropanesulfonic acid i2 86 50 15
30 copolymer 11 51 4 1
Sodium hypochlorite + sulfamic acid + 14 100 95 90
sodium hydroxide + 13 93 83 61
1-hydroxyethylidene-1,1-diphosphonic 12 90 78 50
35  acd _ : 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 S 11 - 85 45 8
Sodium hypochlorite + sulfamic acid + 14 100 100 99
sodium hydroxide + 13 29 29 97
hydroxyphosphonoacetic acid C 12 ' 99 94 83
45 _ 11 62 10 .2
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were very unstable at pH 11. As shown above, the stability of the agent
conprising the chlorine-based m crobicidal agent, sulfanesghsereoopound 15
or a salt thereof and a conpound sel ected froman 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. 32 14 Decenber
2006 Table 4 Conposition PH of Fraction of remaining conposition
effective chlorine (%9 5 after after after 7 days 30 days 90 days

Aqueous sOINDIPSTRIABQPH % 18 10 hypochlorite al one Sodi um
hypochlorite + sultfamc ag?,AB?EP?QOO 100 99 sodi um hydroxi de 13 100 100
99 12 99 97 89Id%cddkd28cdidD th@%hiéb'?Bsm&?%mdofﬂet grote§éj!f%e%§%%g)% + 14

100 99 98 sodi um hydroxide + 13 97 94 pol ynal el c aci 75 20

11 76 33 Sforfedicmfylpne ol chid peestns ih¥abien afthstmdrt Mﬁ@t@gmlﬁgg' um
hydr oxi de + 13 100 99 98 mual eic acid- |sobutylene copol yrer 99795 86
heat exchangers and various instruments can be prevented and

5 accumulation of sludge in water tanks and separatmg plates in heat
exchangers can also be effectively prevented by adding the cémposition in

~ a small amount such that no microbicidal effects are exhibited. As the
result, it is made possible that troubles caused by attachment of slime and
accumulation of sludge in various water systems are prevented and the‘

10 cost required for cleaning can be remarkably decreased.
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25 11 83 45 8 Sodium hypochlorite + sulfamc acid + 14 98 99 96 sodium
hydr oxi de + acrylic acid- 13 98 94 90 hydroxyal |yl oxyprigpaesbedf@osc aci d
12 86 50 15 30 copolynmer 11 51 4 1 Sodium hypochlorite + sulfamc acid +
14 100 95 90 sodium hydroxide + 13 98 83 61

1- hydr oxyet hyl i dene-1, 1- di phosphonic 12 90 78 50 35 acid 11 55 8 0O Sodi um
hypochlorite + sulfamc acid + 14 100 100 99 sodi um hydroxide + 13 100 100
99 2-phosponobutane-1, 2,4-tricar b@té'ﬁ}@ 12 99 96 87 40 acid 11 85 45 8
Sodi um hypochl orite + sul fam c aci 100 100 99 sodi um hydroxide + 13

29 99 971, hyAligiRRasal 6P REE iRl | HhdaridR G st Rpddn Qonddis 23 14

Decenber 20 STRI naccordance Wt e conposition

and the RhAGSSSHRSE QJii‘aYﬁHFident,ersﬁ?fahﬂ@ a‘&idhééﬂlﬁ‘&uﬂ anliCaPlc8SEBhe

i nvention, attachment of sFime to pipings, eat exchangers and vari ous
i nst r unerinSokidNpslonivreyslBied Aoeh Thacsrly 3bhastinl & YeEMmARIVALREL tanks
and separating plates in heat exchangers can also be effectively prevented
by addi ngoljherghepesid,i o icopolmseml bof anruylic Sueld t had ng-hjdvoepisei dal
effects are exhibited. As the

allyloxypropane sulfonic acid, a copolymer 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 copolymer of maleic acid and pentene, a copolymer of
maleic acid and isobutylene, alkaline metal salts of afore-said anionic
polymers and alkaline earth metal salts of afore-said anionic polymers,

and wherein said composition has a pH of 12 or greater.

2. A composition for preventing formation of slime according to Claim 1,
wherein the anionic polymer has a weight-average molecular weight in the

range of 500 to 50,000.

3. A composition for preventing formation of slime according to Claim 1,
wherein said composition 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; each of afore-said concentrations expressed in
percentage being calculated based on the total amount by weight of the

_ composition.
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result, it is nmade possible that troubles caused by attachnent of sline and
accunul ati on of sludge in various water systens are preveém®emaadoohe 10
cost required for cleaning can be renmarkably decreased. 34 14 Decenber 2006
CLAIM5S 1. A conposition for preventing formation of slinme which conprises a
chl ori ne-based oxi di zi ng agent, a sulfam c acid conpound and at |east one
ani oni ¢ polyner selected fromthe group consisting of polynaleic acid,

ol yacryljc,acid, a.copolynmer of acgrylic¢ aci.d,.and 2-hydroxy-3-.

Y Py i oo GR e Repterting Simyties OLSHP: acomianeaih CIaiRR Ayl ani de- 2-
nmet hyl pr ne: sulfoni c aci.d, a _copolyner of acrylic acid and i soprene
sulfgnPc%Qgﬁgylgald%%ﬂ%%% O%Fog%? eF% acid and g-hydroxyethyl ne?hacrylate,
a copol yner li 1 - yiet h . i opyl ene
Sl oot o ae ot & Sehidh ColS AR MTRIdIAALI BSaidli LaaRE OF)

mal ei ¢ agind RAE al ST YD 8PSredtdi@lsh e cORpBhenflA %oﬂfpr?sfiﬂ gapabdiu@ni onic

polyners and al kaline earth netal salts of afore-said anronic polyners,

and wher @yposhldifRONReEid hoddrtestPathdh OF e ctivedéldatie o1 D §@BPSi tion
for preventing formation of slinme according to Claim1, wherein the

ani oni ¢ palighte(bhas @ 6ilghtveinlerdgaliniie adldcM@Egot 20% biyheeighange of 500
to 50,000. 3. A conposition for preventing formation of sline according to
Claim 1, wherein said conposition conprises (a) sodium hypochlorite having
a concentration of effective chlorine of 1 to 8% by weight, (b) 1.5 to 9%
by weight of sulfamc acid, (c) 2.5 to 20% by wei ght of sodi um hydroxi de
and (d) at |least one of the anionic polyner, the solid concentration of
which is '
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0.5 to 4% by weight; each of afore-said concentrations expressed in

percent age bei ng cal cul ated based on the total anmount by4wricehberdfoobhe
conposi tion. 35 14 Decenber 2006 4. A conposition for preventing formation
of slime according to Claim1, wherein said conposition conprises:
conponent A, which conprises the chl ori ne-based oxi di zi ng agent and has a
pH of 12 or greater, said conponent A conprising (a) sodium hypochlorite

e e e S
Decenber JJ%QQ&t QbR YAAKIR, 1RBE B ALOLRRP Ut SN SENNALAONS

expresse rcent e| ng ca dted based rount by
wei ght ofconﬁgyﬂé%%talm and conponent B, which corrprl ses (d) at |east one
of the anionic polyner, the solid concentration of which is 10 to 60% by

wei ght of thempsicit BOwHickYcoBbeiks ofd)CAPRRIRDt o &f tAeCAARASEtI ON for
preventing formation of slime according to Claim3, wherein the anionic

pol yner hatymevnetlgh ol esoagentiationdfawhyst ¢hiloito 60% by andghobf $0€ to
50, 000. 6. A conposition for preventing formation of sline according to
d ai m 1, toi emedumi be welightrifventysmedt d&i di zi ng agent is at |east one
conpound selected fromthe group consisting of chlorine, alkali netal
hypochlorites, alkali nmetal chlorites and al kali metal chlorates.

5. A composition for preventing formation of slime according to Claim 3,
wherein the anionic polymer has a weight-average molecular weight in the

range of 500 to 50,000.

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

alkali metal chlorites and alkali metal chlorates.
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36 14 Decenber 2006 7. A conposition for preventing formation of sline
according to Caiml, wherein the sulfam c acid conpound Dcgecraberl20a8t one
conmpound selected fromthe group consisting of sulfamc acid,

N-net hyl sul fam ¢ acid, N, N dinmethylsul fam c acid, N phenylsulfamc acid,
al kali metal salts of afore- said sulfam c conpounds, al kaline earth netal
salts of afore-said sulfam c conpounds and ammni um salts of afore-said

| f d : f i [
wter sydte 90‘%%@813%3@1&5%%%%%?@eve”é sk %{a%%%liq°£ho°h&$11%rev'eﬂt i ng
formt! oRlehl WHE oD 6QAPLIAES.AYGY' & IS NARCHh KL dh A0 A0EN . @
sul fam c aci corrpoun one ani oni ¢ poly sSel ec from t he

group  Cftsth StheNgrRip &msxmﬁglo@ s%ﬁf OxlcpgéluafN iﬂét}i%r%%!lﬁmlﬁ %&aowmer of

acrylic acid and 2-hydr oxy- ypropane sulfonic aci a copol yner of

acrylic @edthARdAnAE ¥ BN §Bred E‘Qi‘ﬂfb\ihﬂ:r aRansls hRhr sales ¢f aforeopol yner
of acrylic acid and isoprene sulfonic acid, a copolyner of acrylic acid

and 2- hydidxydimhyd compbandyAkelina e@@ﬂphwrar salits af afdre&add isdlfamic

2- hydroxyet hyl nethacryl ate and i sopropyl ene sulfonic acid, a copol yner of
mal ei ¢ acovhpoands padtmsyonausosgdts ofafoné-sanl silfamod chmapelndobut yl ene,

al kaline netal salts of afore-said anionic polyners and al kaline earth
netal salts of afore- sai d ani onic polyners and has a pH of 12 or greater,
to said water systeg@ process for preventing formation of sline

accor di n§- t é eragess gor Rfm%#lﬁgtﬁ%n@éw&ogf slige #%ra maé%rﬁsfﬁwnf &herat i on of

slinme has a pH o : reater and.conprises dlumhy hlorite
avi ng. 2 BEGHER oM SRS G P GO EoN Gin MEveh thelg BT AAERE . (b) 1.5

0
to 9% by Viﬁclghgor(rjl%risslé”sf g cﬁlorme'based oxidizing agent, a sulfamic a01d

compound and at least one anionic polymer selected from the group
consisting of polymaleic acid, polyacrylic acid, a copolymer of acrylic acid
and 2-hydroxy-3-allyloxypropane sulfonic acid, a 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 copolymer of maleic acid
and pentene, a copolymer of maleic acid and isobutylene, alkaline metal
salts of afore-said anionic polymers and alkaline earth metal salts of afore-

said anionic polymers and has a pH of 12 or greater, to said water system.

9. A process for preventing formation of slime according to Claim 8,
wherein the composition for preventing formation of slime has a pH of 12
or greater 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
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14 Decenber 2006 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 condéemecahbarr0dd which
is 0.5 to 4% by weight; each of afore-said concentrations expressed in
per cent age being cal cul ated based on the total anount by weight of said
conposition. 10. A process for preventing formation of slinme according to
Claim8, wherein the conposition for preventing formation of slinme
conprises: conponent A, which conprises the chlorine-based oxidizi ng agent

and has acihl (8f 2 52tc020% PR wRfigh af SodiaiP BRARIxide GRHIP(d) Hti@asPIns e um
hypochl orite having a concentration of efrective chlorine of 1 to 8% by

wei ght, ¢h¢ dnibnicopSBtmibar, vidiegbblidfconubhianationacf evhich)is20%5 te 20%py wei ght
of sodi um hydroxi de, each of afore-said concentrations expressed in

per cent ageeidlat; rpcbadfc afcreedid asademiratines texipaéssadoun tpebsentege) tteimg

conponent A; and con&onent B, which corrpri_sesqéﬂd). at | east one of the

ani oni ¢ padicpiated baspd ondhedobdrsapunaby sreight ofwasd comppeitian.60% by wei ght
of the total anmount by weight of conponent B. 11. A process for preventing
formation of slime according to Claim8, wherein the water systemis any

one o1 SOB! LIGBLET SYSLET, hen SLoTage, YRLe! SYShen AL SKstem o
dusts or ﬁ%&gﬁbﬁ{e c%ﬁgsiﬁ};ﬁtfgxngfev%%tmg formation of slime 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 having a concentration of effective chlorine of 1 to 8% by
weight, (b) 1.5 to 9% by weight of sulfamie acid, (¢} 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
component B, which comprises (d) at least one of the anionic polymer,
the solid concentration of which is 10 to 60% by weight of the total

amount by weight of component B.

11. A process for preventing formation of slime according to Claim 8,
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 system for collecting dusts or scrubber water systems.
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