Speci fication BACTERI CI' DAL/ ALA Cl DAL METHOD Techni cal Field [0001]

The present invention relates to a nethod for killing bacteria and/or al gae
(hereinafter may be referred to as a "bactericidal/algicidal method"), in
whi ch an oxi dant - based bacteri ci dal /aligi ci dal agent and a stabilizer
therefor are added to a water system (e.g., a cooling water system a paper
mll water system a dust collecting water system a scrubber water system
a wastewat er treatment system ah@teFiISste for cutting oil, and a
fountain water system, whereby Pactericidal/algicidal treatnment is carried
out. Background Art [0002] In a variety of water systens, bacteria
or al gae cause various groblens. For exanple, in open-circulating cooling
wat er syBRerERIbhtlefiac el gL Yoblgteal bacteria, fil anentous bacteri a,
iron bacteria, sulfur bacteria, nitrifying bacteria, and sulfate-reducing
bacteria), fungi (e.g., saorolegnia and penicillium, or algae (e.g.,

bl ue- green al gae reen al gae, and diatom are grown, and sline or sludge
is gener%%%%n%%?%ugheﬁéposition or accumul ati on of ooze-like contamn nants
formed through m xi ng of such m croorgani sns (main conponents) with, for
exanple,[@%%?banic 2 substances (e.g., earth and sand) or dust. The

t hus- ted sli | ud red h | _efflici
ciroulati on, SR8 BARSBEC| bERPTEOrTofkOR Th Bppar SPHOEE B plbt g dln some

cases, bacteria gro in wat er system cause d | t human
body, e.%@?t?ﬁb?o%%%??Esafﬁﬁgezg%r¥h%%§%%rb@giegggggfgg£%§s%%r%%dgfron1a
cooling tower. . . Al'so, in a Ml wat ystem. :slipe. | ener at ed
through g?%ﬁi%rb?%d?%4aggﬁﬁﬁ?%? @%??%%2]ba%¥2¥?g?ﬁf%%g$%1§%h€2%% ?gand t he
Thus-generated. sl i causes f ( . 0 - t o] in a
product , °£o ?ﬁ%?%%gF(%f %g%ﬁgfqgé%?Fyg?%e?e%f%gg%lgggsggegéggta%g%of a
paper sheet, .to there r produycti vi - 000 .t herto, such
bacteria§ag?da€%a%-%%€§Edgg$g§?eﬁ§'?h’agm%¥g%ngs$%ﬁ$ﬁasgsg%%h %revented by
adding a_chlorjne-c 1.Nj i dan | k | gr.i 0 the water
system ?%p%gp%%a%,ga%%% %ﬂgtgééi ugFEEhﬁg?%ggggggcg%%%gt?g%%%ﬁ'm%ter is 5
mg- 012/L 8£gﬁbgpe&at8£ogggi8£ bactecia,or 2l gagatRehhesyaten, canbeer
preventea. i'nce deconpositionh of such a chl orine-containing oxidant is

pr omot ed, ¥t8¥.fé¥scuw@gﬂ ashact ephchdab/atgigi dak cagepkreant alpkhgpsuch a
chl ori ne-contai ning oxi aﬁt as an active ingredient is charged into, for
exanp'e1b§c9é§§&58a§9gﬁgke%aaéngrggtﬁgﬁﬁe@so&agk&@aeeuto stand outside, the
chl ori ne-contai ning oxi dant 1s deconposed by WV rays. In the case of, for
exanpl e, zan ﬁpggﬁgiggglating cooling water systemto which such a

bacteri ci aF al gi ci dal agent has been added, difficulty is encountered in
conpletehgoog}shielding the cooling water fromlight. Since piping or a
heat exchanger of such a water systemis made of, for exanple, copper or a

copper all oy, 1degoResit-i,0n rofyasueh sgsehher,i Receentiai Birng 1gxiedantisks

further pronoted through elution of copper ions. [0004] There is
discl osed;aibeshpiaue=fer reduciagndeepnposbéoncofcsuehiag cooling
chl orine-containing oxidant; i.e., a nmethod including adding, to a water

system @seeppesktkeR, CBAtAELRIAY (2.Bypoebbalike dakterhenzetikazaokeusr
tolyltriazole, and a sulfamate salt serving as a chlorine stabilizer, in
whi ch theaseftteeti verehl peineréanpenent:robathe raxi, dant riisystigbi | i zed by
adjusting the pH of the conposition to 13 or higher (see Patent Document
1) . paWhenria, suhtiasat €ssatreidscaddedatacaihypochingri tle.salt, a
stabilized hypochlorite salt (conbined chlorine), e.g., an

N- nonochkapesukfatat ensaptnarian iNaN, dechbdgesul (Fagat e bdakt-girsefior med;
i.e., the effective chlorine conponent of the hypochlorite salt is
stabilizedgae, green algae, and diatom) are grown, and slime or

sludge is generated through depesition or accumulation of
ooze-like contaminants formed through mixing of such

microorganisms (main components) with, for example, inorganic



However, such a stabilized hypochlorite salt is considerably deconposed in
a target water systemcontaining a | arge anount of slinme, or under strong
W irradiation or high-tenperature conditions. Therefore, problens arise in
that the concentration of the stabilized hypochlorite salt is difficult to
mai ntai n constant even under control of the anmount of conbined chlorine
added by neans of, for exanple, a batch tinmer or nakeup water proportional
control , sakdtiencehat(e. &-) argstanduft senda gl fafat e Bt tthassa stabili zer
nmust be used. In the case of, for exanple, a water systemin which
conbi ned 9€hEsricRE Fdigensuneduifcarkdrgesarbtntae it AELARBEREY ofNEonbi ned
chlorine detected in the water systemtends to be smaller than the anount
of conbi WédeehkérirHéathar  hasdaciuafFy . pedh a8888S I Men™t ABPARDBURES DT

conbi ned chlorine added is increased so as to naintain the effective

chl ori nedePé®iinn | eVeto™s UMPF Py CORTC TNt cas®s Hhd® cEhbt hetV THTOr i ne
consuned in the water systemremains therein a stabilizer in a |large
anount . cause PREEIPs AiGRERYUER & SEEBRI PZEU’ h§pBchl OFFLBIEALESFs
deconposed in a water system the risultant hy o%hlorite salt is consuned
n tho witiero8vstefiCBel BhberbotPLant S4aPFARRe” SaI or SRATAETt REFEFN. When
t he remai ni ng %ylfanate salt is gjschar%ed out si de.the water syste t he

sul famat e sal Pl&fFect’s nPEPSGeiirdgliPAET ofi YARGCoD rEGul-St PERETATE There
i | d iti t al ni .Stabjlized.h hlorit | t
and a tr 5201 e cGRBHORAoCe. GOF BERUBLRT alor &y (oRaCRAt bAL PORHRENE 2) .
However , mhen sucgfg conRosition ig gseg.in a_wat er s¥stgn1(%he .

af or enent’®6riéd §0FF aRfit SUEEMECARE255Er PAZBFe “B8ipouid-Ce 5. ‘“banzot ri azol e)
a di sch d tside th t , t t.h h bl ow d nd th

are o schangad qptside Cng uaLer avat i ouoh bLow 1g, dou, angci e

Thne
uf-atron "and COD
regul ation._ ..

H therto, a stabilized hypochlorite salt. solution added
to a mat@Paéﬁgyé&pﬁ§§ogéngfaFﬁﬁsﬁge%rﬁﬁgﬁ ?eg%tﬁrgagﬁriﬁﬁﬁﬁ%é tﬁixing of a
hypochl orite salt solution and.a.sulfamte salt solution so that the
hypochloFﬁﬁgegglfegﬁ&etﬁgogﬁFgé%ﬁﬁ ‘salt are present in equinole anounts.
Thi s preg%%%%ion requi res a special control apparatus for in-line mxing of
the two onpoﬁents so that they are present in equinole anmobunts. [0005]

Pat ent Do 1] Pat ent_.No. .38 P :
Pat ont Appl | o4t S Lay d-Guen CRORE) NS. 3006206608 "Sanary Foddsal
Accor di t ' ' -t eri.ci.dal/al.gicidal nethod
Compr i 1N SAa s o GR Sane Baged bacda T4 r oS “ageat and a stabilizer

therefor £0.a;tangel; Lol Saskem hlgfg%ﬁ%%&itée%a!m that ptheagpunt of the

oxi dant - based bact'eri ci dal /al gi ci dal "agent added is controlled so that the

concentratjonof total,residugheghlQLi pesifuihe-naternsystemhalbeighthin a
range of 0.1 to 100 ng-C /L, and the anmount of conbined chlorine or the

stabi | i zefs i,s eontirolsl gd_89.that -t heggoncentsath 09s oo £+ L1 & esh duddae
chlorine in the water systemfalls within a range of 1 ng-C/L or Tless,

wherein tihe (% damerbased rhaghericgi-dal./ abghck dabcagept it soat ok eastr one
speci es selected fromthe group consisting of hypochlorous acid, and salts

of the aciid,cAR@-containher &l dhe Stkabirbireeed $ysuhf arie,achénand/ or a
salt thereof. 5a _
bactericidal/algicidal agent containing such a chlcrine-
containing oxidant as an active ingredient 1s charged into,
for example, a plastic container and 1s stored or allowed to
stand outside, the chlorine-containing oxidant is decomposed
by UV rays. In the case of, for example, an open-circulating

cooling water system to which such a bactericidal/algicidal

agent has been added, difficulty i1s encountered in completely



Di scl osure of the Invention Problens to be Solved by the Invention [0006]
In view of the foregoing, an object of the present invention is to provide
a bactericidal/algicidal nethod including addi ng an oxi dant - based
bactericidal/al gicidal agent and a stabilizer therefor to a target water
system for bactericidal/algicidal treatnent, wherein the anount of conbined
chlorine or the stabilizer is controlled, and the amount of the

oxi dant - Baseddbact ehieciceal-Labgiveitgal fagent 1488ed FanednProlF2dor whi ch

met hod realizes effective utilization of the stabilizer, to thereby reduce
t he anpuhReasf cel@agEghi Pifzekcemsl syped rand stemr ddudeceodiandothe anpunt of
nitrogen derived fromthe stabilizer, and which nethod does not require a
speci al ESATFE  afPRFEIUS T 8r CORPRITN& 1HOXI n§ €487 8ESE--BEd Cab6VeR Reans for
Sol ving the Problens 6 [0007] . In order to achieve the aforenentioned
obj ect, FhReOBEESERCITAVEBATIGT §XRAEFE tcdid fEEédeEx PEREPVESsEidPEER and as a
result have found that the object can be attained by controlling the anmount
of conbi RedteRFoLin&CoP=E <ali-l i zer so that the concentration of free
residual chlorine in a water systemfalls within a predeterm ned range. The
pr esent ilAY&Ati on has been acconpl i shed on the basis of this finding.
Accordingly, the present, inventjon provides the followng. 1. A

bact eri ci dal / d"Gi*& dd Qﬁﬁéiﬁf ﬁbﬁ%ﬁ i dféﬁiﬂﬁ%ﬁﬁh-based

bact eri ci dal / al gi.ci,dal %gent and ?&§tabilizer therefor.%p %}tar et water
system ERAFIEPEriZEd I CHat Ené MBanE 60 Gonbingd CCHFGr e Jof -t hé
stabilizer .in the ter systemis controlled b enerating free residua

chl ori ne™Fh e @Pl§95%@ﬁﬁng2.tﬁ ﬁa@Féfﬁbﬁggﬁ &rgﬁcFEE%O $ﬁ8§ as

descri bed i@Al above,hwher En LQQ amunt %%2%%%%5@% ec%lrorine or the

st abi | i z&6F € L1030 61 &Y &3t FoldTing £he “Coheéntrat ion of free residual

Ch'Ofi”eékﬁﬁhhﬁgﬁﬁ%ﬁkﬁs%ﬁkf%%saifaﬁph%F%%hECE%%%ﬁ,éﬁ%%i%akhﬂ%kq%% as

descri be adove, érein e concentrati of free résidua

chlorine i&gllb}‘ig_‘ﬁ z,vég’arf[,gg_lns XJ%tleCrfq it%l eo (?%S% &r_gﬁ) g(? !‘chciro rqingsh %g_m‘ip 841? n'% of the

L i h .
bact eri ci® gici method as jed in any of above, wherein

the oxi dant-hased bactericldal ia) dlchdal: osat. i ate Lenst.ne-snoches

sel ected group consi sti‘ng or ous aci rous acid,

chlorine,_ 7 ,di oxi de, I i f, these acids, and chlorine
gas. 5.tR égtgéi?@ﬁﬁ%¥$3%6%£?§§F§%%?ﬁB éiﬁaggdribed inany of 1 to 4
above, wherei ne stapidj is sulfamgacid, and/ $salt- L hereof . 6. A
bactericidal/gwgﬁéfﬁa é%%ﬁgﬁaconprfg?ng addi ng an}§§% ant-]baste}%ir ’

bacteri Ciad%'da%iqiﬁie%ﬁ'h@%%m ANd & shabiddzer: dherehoyr te )a tgargge,t awat er

system characterized I'n that the anmount of the oxidant-base

bact eri cidal/-al9i1¢j.dal, 1agent: addad IS conty ol18drSe thail d:he congent ration
of total residual chlorine in the water systemfalls within a predeterm ned

range, and tfhgranpunt Of conbidyed ghlr idg O ddhestabidizers ithecontrol | ed
'S0 that the concentration of free residual chlorine in the water system
fall's w tRi & Rredel mned rANGE.1ized.
However, such a stabilized hypochlorite salt is
considerably decomposed in a target water system contalning a
large amount of slime, or under strong UV irradiation or
high-temperature conditions. Therefore, problems arise in
that the ceoncentration of the stabilized hypochlorite salt is
difficult to maintain constant even under control of the

amount of combined chlorine added by means of, for example, a

batch timer or makeup water proporticnal contrel, and in that



7. A bactericidal/algicidal nmethod as described in 6 above, wherein the

oxi dant - based bactericidal/algicidal agent is at | east one species selected
fromthe group consisting of hypochlorous acid, chlorous acid, chlorine

di oxi de, hypobronous acid, salts of thgse acids, and chlorine gas. 8. A
actericidal/algicidal method as described in 6 or 7 above, wherein the
anount of the oxidant-based bactericidal/algicidal agent added is

cont rol | éd18ggehatmothé eénéeftla6loncofatbt aF fediatial1éRFofilAé PR the
water systemfalls within a range of 0.1 to 100 ng-d /L, and the anount of
t he stabi¥Sieder added is controlled so that the concentration 8 of free
residual chlorine in the water. systemfalls within a range of 1 ng-C /L or
less. 9. A bacdteril@ FalsEaldi cit@al eefRod asd HeSEri 6IGPR Ry ¥of %6 to 8
above, wherein the stabilizer is sulfamc acid and/or a salt thereof.

Ef fects 6PTPHECChFERCILOAS] 6608Psumed ABCHr dPRGSt 8™PHE “pr E88nEPHYENt i on,
there is provided a bactericidad/al gicidal_ nethod includin a%din n

oxi dant - Bas64Tbaccer CEL QA8 GREFHA daé@thﬁnHaae§tﬁﬁ?F??egep érégoseto a
target water system for bacterici aI/aEgicida% treatrrggrttt gherein t he
amount ofEOMBItn&d2ChItER AECHFtt Re SCERBFIFZeF 8L bt FoFlFfed®Sand t he ampunt
of the oxidant-based bactericidal/algicidal agept added is controlled. The
bact er i ciPd&lFallgi CEFAl 2reEhod ‘%’Pi?g% ST BRE Ve %?Igl?’ﬂ%%?i SIS Phe
stabilizer, to.thereby reduce the _ampunt of the stahilizer enployed and to
reduce C@ﬁdﬁﬁdlﬁhéﬂﬁﬁ%ﬁﬁﬁ oﬁonﬁﬁrSSeﬁa&QFF§8dtgFo %?ﬁgt%yngEﬁ?éﬁ?eand t he
nmet hod doe;_g&p re uirﬁ a ggecial cont&o%ra%%%%at%% far 'g—lhne m Xi ng as
descri bed“A56ve O Brcef tDe S prEoR Ot thE T Braw hgs FOGS@% ['Flg. 1]

Frg. 1is r.aph show ng changes aover ti f _resi.dual l.Qori ne
concentré%ﬁ&%&q%1qgggﬁgﬁg‘fﬁ [ Fgwa%frFﬁgg%f%igeggéggpﬁh%%g%nn% changes
over tinme_ of .residual. 9.chlaorine concentrations in Exanple 2. [Fig. 3]
Fig. 3 iﬁtftﬁﬁéﬁﬁH%H6th&a€'gnﬁgguggér time of residual chlorine

Concentratlon%ﬂkﬂ:%ﬁgngh%f93uch a stabilized hypochlorite salt is

decomposed in_a water system, the resultant hypochlorite salt
is consumed in the water system, but the resultant sulfamate
salt remains therein. When the remaining sulfamate salt is
discharged outside the water system, the sulfamate salt
affects nitrogen reqgulation and COD regulation.

There is also proposed a composition containing a
stabilized hypochlorite salt and a triazole compound (e.qg.,
benzotriazole) (see Patent Document 2). However, when such a
composition is used in a water system, the aforementioned
sul famate salt and a triazole compound (e.g., benzotriazole)
are discharged outside the water system through blowing down,
and the discharged salt and compound further affect nitrogen
regulation and COD regulation.

Hitherto, a stabilized hypochlorite salt solution added

to a water system has generally been prepared through in-line



[Fig. 4] Fig. 4 shows an open-circU ating cooling water system o
enpl oyed in Exanple 4. Description of Reference Nunerals [0010] 1. Cooling
tower 2. Cooling water pipe 3. Heat exchanger 5. Free chlorine control

section Best Mddes for Carrying Qut the invention [0011] The present
invention will next be described in detail. Specific enbodi ments descri bed
her ei nbel ow are given onlY for the . illustration purpose and should not be

const r uEt-BENY | ¢4 t2 ngvadeh 1 owderr | ol heektoion and dnsthfamate salt
bactericidal/al gicidal nmethod of the present invention, free chlorine is
gener at etP - BChat @rtlsystieng el ebiteonat ol a2ntiet aepsmi £ afz condi ed
chllorine or a chlorine stabilizer in the water system Free chlorine
gener at étF§ iPEhEWat et sysyemean@imdsto the chlorine stabilizer remining
in the water system Thus, conbined chlorine can be regenerated. In the
present inventibh, Cyfeartee cht@ilnesis geaecial edonhraht eppivatbestreat ed,
conbi ned_chlorine can be 10 effectively regenerated by, at |east, causing
free chliotf nettbiremeibiih ehe hatlerc systemanta 30 edetermaedkre
concentration or_higher. In the bactericidal/algicidal method of the
present RYRAFE of! 3R\ ch aliPwxidant - based bactericidal / al gi ci dal agent
and a stabilizer therefor are added to a target water system the anount of
t he oxi ddttUiblased bactericidal/al gicidal agent added is controlled so that
the concentration of total residual chlorine in the water systemfalls

Wit hi n & PrEdet &R riangeradrmb @ e temunio of 38 W32 abi | i zer added i s
controlled so that the concentration of free residual chlorine in the water
syst em AT Wi priddetarananal Tamyes 3@oliation Lafhe-Gpédrdant - based
bacte icidal/al gicidal agent enployed in the nethod of the present

i nvent i o<t b Q&(ﬁﬂﬁﬁﬁ%ﬂﬁ ch has conventionally been known as an

oxi dant - based bactericidal/algicidal agent. Exanples of the conpound

i ncl ude Bypaeehirorous acid and salts thereof, chlorous acid and salts
thereof, chloric acid and salts thereof, perchloric acid and salts thereof,
chl ori nattedobspcyanuric acid and salts thereof, chlorine gas, and chlorine
di oxi de. Specific exanples of acid salts include al kali netal hypochlorites
such as sodi UfFRYTEEMT 0FF tEafEssttas Shgmehy sopkibul ded: aal kal i ne earth

metal hypochlorites such as caIC|§g1hypochLorite and barium hypochlorite;
al kal i netareEh B3 t/ds BiEdReas "e5G N ERPOH F RS afde he¥ &&%i um chl ori te;

al kal i ne
oxidant-based bactericidal/algicidal agent and a stabilizer

therefor to a target water system, Charactezizéd.in that the
amount cf the oxidant-based bactericidal/a;gicidal agent
added 1is contfo;led so that the concentration of total
residual chlorine in the water system fallé.within a range of
0.1 to 100 mg-C1/L, and the amount of combined chlorine or
the stabilizer is contrclled so fhat the coﬁcentration of
free residual chlbzine in the water system falls within a
range of 1 mg~Cl/L or less, wherein the oxidant-based
bactericidal/algicidal_agent is at least‘one species selected
from the group consisting of hypochlorous acid, and salts of
the acid, and

wherein the stabilizer is sulfamic acid and/or a salt

thereof.



11 earth nmetal chlorites such as calciumchlorite and bariumchlorite;
other netal chlorites such as nickel chlorite; ammni um chl orate; al kal
nmetal chlorates such as sodium chlorate and potassiumchlcrate; and

al kaline earth nmetal chlorates sudeh as cal cium chlorate and bari um
chlorate. Hypobromte salts may be enployed in place of hypochlorite salts.

[C013] These oxi dants may be enpl oyed singly or in conbination of two
nor e %%!%% Amng .these oxidapts, hypochlorite salts are preferably

enployed r6h1 e viewpoi nt of easy handling. When a hypobromte

salt is £ d {9 a hypochlorite salt, the

concentratlon %% t% &L JS%ﬁftéJsa% q%éhggbrg%ented as reduced to

chl ori ne. 6 Hypobronlte salt concentration is converted based on the

follown [¥%I tion: hypochlorous acid (52.5 g/L) = hypobronous acid (97.5
g/L) = chloring (/AL.0/19 e IO e@) osdnt Oét sueh .a t%{)oscer}!torl te salt

or hypobronlte salt s pronD eq rays. erefore He pr esent

| nventi o Lhe sakornament ighed xidantkhas %ﬁ%gﬁa%ﬂql%ﬁ@ / dlghgidal agent

and a stabilizer therefo to a targe er system so as-'to
reduce d [ ) t f tive
chlorlne%ggﬂggﬁé tOd Iﬁinggﬁg' %'f%?gﬁie Sf5%¥ﬁ4%§31/5ﬁ634¥ﬁ%1 .
af or ement aned o dan-fiased. 2 dacler] digd /) | Ageni..enplayed in
t he netho of ahe present 1 nvention nay be appro |ate y “sel*ect’ed Trom
among compolnds il Naye convent.enaldy SN AT AR Idzers Tor the
oxi dant - based bacterici dal/al gi cidal agent eC| i c exanples “f such a
stabi | i zelrneldhidersul.fam ¢ acil andhan « fk%{]r&gcfon%o' & FPRQUNds,
urea, thiourea, creatinine, cyanuric aci ntoi

monoet hangl-am:ne,s dirgd m%la@m%,se% %%@t%ﬁt& mfaw &lyerQr gani

sul fam c acid, and nel am ne. t hese, preferre sd] aC|d and/ cr

sal ts therenl @“'&Jﬁ@&f‘é‘& e%l\e%l we%maox%a]alszést ae@#éaztﬁ% for a

~hypochlorite salt or a hypobromte sal es of the sulfanmic acid salt

whi ch may,-he :enplioyed 4 ngldids, ut; ane h;%t n%rfa | Aldued i ed £.0, sodi um

sul famat e, potassium sul famate, cal ci um sul f amat stronti um sul famat e,

bari um sy anpt e+ di0n SW fAmRtReARd Zine Sul famat e, gl{ hﬁ%S%m g' um

sulfamate is preferred, fromthé viewoints of water s Ity and cost.

In the prasent: duentdonveslfam ¢racid and salts érﬂfr\ﬁﬁfchn%t & £npl oyed
singly or in conbination of two or nore species. or exanpl e,

a hypochlgydd &dondfacts Mdde sl a0 %@%m *"cﬂ: the ;f:Qld owi ng
reaction scheme, whereby an Nmonochl orosul famate ion or an

N, N-di chlarasiy famiesd.onds fyyed, and the effective chlorine conponent
of the chlorine-containing oxidant is stabilized, to thereby generate

conbi ned vahlrgy ifng: sol3 B0 e HRNSA3H 01550: + H20 2HCL0 + H2NS03- - *
C12NS03 + 2H20



Exanpl es of the conbi ned chlorine species generated in a manner simlar to
t hat descri bed above include chloram ne-T (Sodi um

N- chl or o- 4- net hyl benzenesul f onam de), chl oram ne-B ( Sodi um

N-chl or o- benzenesul f onam de), Sodi um M-chl oro-p- ni robenzenesul f onani de,
trichl oronel ani ne, nono- or dichl oronel ani ne sodi um or potassiumsalt,
trichloroi socyanurate, nono- or di-chloroisocyanurate sodi um or potassium
salt, noh88AFor ohydant oin, 1,3- dichlorohydantoin, and a 5, 5-al kyl
derivative thereof. A nmono- or di-chlorosul famate ion exhibits a
bacterici dal énfesteroher achanvehatcorfarereBtéRNeri ABIPBR: [DB16]

Meanwhi | e, pobromte ion reacts with sulfamc acid as shown in the
fo||omnngr@eee{ bRVEBhare, haker epylant MPoPEbEBRDEEI FanateSi ofndraan?

N, N- di bronosul famate ion is forned, and the effective, bronm ne conponent of
t he bron¥figiébnbarai AgUosi Bant Fges@%b?¢Yz%ﬂ“ bir o L2 HPRBO3Y HBr NS03- + H20
2HBr O + H2N503- -* Br 2NS03- 2520 nono- or di-bronosul fapate ion

exhlbltscanbééﬁeﬁﬁﬁlﬁﬁﬁ arpeet %ﬁnﬁ%@b%%%%aF%%PélF% Phat ®fF2a-fr &8 br oni ne
ion. [0017] In the bacter|C|ﬁaI/aIg|C|d§I ﬂe Q?d of the present
i nvent i oRY” ERRTaRBENECBESEbABFAEA chl of FRer BF - auehl ori REI"9 918t bilizer in

a water systemis contr kled b enerating free chlorine i the wat

system WﬁEﬁrfﬁeétﬁﬁlgﬁg 8 VF$Thehef abadf Sthe wat er dyst e é?“ﬁ%?% i bed
above, the free chloripe can bind to tg E%B e stabil nglnlng in
the vater '$9SECR Fo-tHePbbgredener it ¢ EhF o FnEA nbS Then a

chl ori ne-cont nlngéOX|dan is caused to coe Xi st 6\@/ater to be treated,

with, for exafpfF8rd gudram’e REFace nﬁBﬁﬁa o "a pEﬁW Sulf&mat e- cont ai ni ng

'Cenblnedfc Lorine formed fromthe chlorine-containing oxidant and the
sul f ami ¢ “&cird“¢Bpound, the free chl orine concentratlon of the water does

not consi deéagl ﬁygé¥% lCl H rangﬁﬁ rog%ggg? % 58d§h§a£hne) [ 0018]

No parti npose generating free

chlorine i o.g waler_svst %rggldgpga@g%&pgg =L hof can.genet gt e, { cee

chl ori ne“rn er-sys i nel td are not

imied 19,808t bod.l b whLeh g@g ahocemmnt LAed cLorkaesaontaLatng of

brom ne- congalnlng agen Fs a a wafer's tem an od I n which

a hypochlgri.te Len ls,9en rehﬁgraﬂgoaghtsgegkgg iS58 0ty EOE fxamml e, brine

or an aqueous potassiumc |OI’I e sol ution neration o

chiorine gay he: gatehed oulal Bycgaakdatarlon ok the:eaneenkiating 9& a

chl orine I'lizer renaining "n"a wat er ystem The remaining chlorine
stabilizeg binds. ta. t gﬁ'chlorlne to form conbined chlorine, and excess
free chl orine can EX getected as is. Conbined 15 chlorine can be

effectively r%@%@%EQEQQa@YaQQnEEQEh'ﬂ@th@@ gangentrakian; af 1f keevehl orine
so as to fall within a predeterm ned range. [0019]

wherein the amount of combined chlorine or the stabilizer is
controlled by controlling the concentration of free residual
chlorine in tThe water system.

3. A bactericidal/algicidal method as described in 1 cr 2
above, wherein the concentration of free residual chlorine iIn
the water system is 0.05 mg-Cl/L or higher.

4. A bactericidal/algicidal method as described in any of 1
to 3 above, wherein the oxidant-based bactericidal/algicidal
agent is at least one species selected from the group

consisting of hypochlorous acid, chlorous acid, chlorine



Preferably, the amount of conbined chlorine is controlled on the basis of
the concentration of free chlorine in the water system Wen a

chl ori ne-containing oxidant is added fromoutside to the water systemin
which the stabilizer remains, to thereby generate free chlorine, and the
concentration of the thus-generated free chlorine is continuously

noni tored, excess free chlorine can be detected in a real-éi . manner .
Thus,  t lie cariient hobobeaBPrEd2ERf or FREEBIOt he'sTani F12er M t#ﬁ;vﬁﬂ%ﬁ syst em
can be controlled in a real-tinme manner, and excessive addition of conbi ned
chlori ngaer- the stabilizer can be effectively prevented. [0020] | f
necessary, the nethod of the present invention may. al so. enploy control
neans f &r- ﬁe@@@ﬁﬁﬁgcﬁﬁélééﬁ@éﬁﬂ@égi%ﬁt%?df?%ed%ﬁ?%??%i %%n%n%d?br‘systen]
and controlling the anount of free chlorine in ipe mater%sy§%§p1pqathe
basi s oftct He aRus- nedstréd FréeSthPoriher cofcehttafton®“The quality of
water in the water system can be continuously controlled through this
control seeangheNgOparticular limtation is i nposed on the control neans,

and the anmount of free chlorine be. controll ed. by, f X | e, adding a
chl or i né-céntaikieng cagént @ ﬁlﬁﬁgggg§?§h8$ ?%%Pﬁ%%%ﬁ¥e%d§%?§r?ﬁ2 )
concentration. 16 [0021 . articular |im i on_L S, | ed on the
net hod ﬁ%ﬁiQﬁ%%ﬁmqsﬁ%-gﬁ€L€5ﬁ€éﬁﬁﬁg??8ﬁcbﬁd¥r%%G%E}%ﬁ?ng ?%gaiaggig system
Exanpl es of the neasuring nethod_ include a L.k ieh chlori;
conggntrQQQQﬁ?qrétﬁbﬁs&?&%eﬁhwggﬁﬁ 83F§ %gr%g§§ggg%§g?%?igﬁ sgééttggcopy, or

oxi dat | GHHBHUCLY Gt pOLERET S “CORD) "6 hoasir o Fa e water "Eyetem and free
Fo022) " TR P et G ST Eua el G e ol “HorRad 6F Che present I nvention,
Eggtgr?gg%%fﬁﬁﬁg¥%ﬁ%)HQ%@?%?Eﬁggn%ﬁ%gggégﬁFﬁg?FéggzgqfﬁéF ?he concentration
br edet orH SEH T AHGE! it THe Aabiar ooy o Eheabnn ned GHorTne species
ohl or 1 ne 1 THE VRt Syt G A W Th s oF Sde ey red T angar o

control |G {HE SHBunt ST U Re ol dart - Baced Bactor ol dal 1ol ol of dal agent

added so tggg é5¥35é5"¥g§?§?ion of total residual chlorine in the target
wat er sy%¥eniia§ nmeasur e y nmeans of a chlorine-concentration-nmeasuring

appar at us) pr fal hs W thin adange 0f Rsbtieeb00 ngCakbyenor e
preferab?y % ?%ﬁ%.fY%%-(]iLfygﬁd by controlling 17 the anount of conbined

chlorine, or, stabilizer; $0.¢hatsdhe concentiration k- ittee acesicdual achl orine
in the water systempreferably falls within a range of 1 ng-C /L or |ess,

more preferably, 0. 5 09- O /de DIcd 88 Ssr G R @ pr efersablynG. 37yl / L or

| ess. Preferably, the amount of the stabilizer added is controlled so
t hat thehggyemopaumﬁ@j 4o shabiddzer drs gener alilgkilies to 2.0 tines
that of t oxi dant - based bactericidal/al gicidal agent added. The
concent r gt 0n-ghoconbined ehlesine dieddeamter Systemprieferabl.y falls
within a range of 0.1 ng-C/L (lower Iimt) to 50 ng-c/L (upper limt).
Advant aggous| ¥, - sseh-bast esi ¢l dlad 4 alrgiwidalad raeatareinted sircdr ired out by
controlling the pH of the water systemso as to fall within a range of 3.0
to 10.0 Lpreferabbye6a0ct8 Sd)nt of thSpeciddrorietdrols for measuring the
aforenentioned total residual chlorine concentration and free residual

chl ori nepgeneentrahi oAt yitlidbe describiéikbd nidetaidrdigrad meltdgwt the
Bactericidal/algicidal activity is preferably enhanced by increasing total
residual -~ehkertRetconcent tatibnretndsauthelal case; St dbid ivzEreh

deficient by increasing free residual chlorine concentration, whereas free
resi dual fghieri-nencaneentnrati of 0 slredut®d by G hcreasithg- st abididerot
concentration. Such a concentration control may be automatically or

manual | ytear si-ediduter Thédadouat coht anl bxd dant tibas e Haet €736 ‘ol Y4l gi ci da



18 agent added may be controlled by neans of an on-line total residual

chl orine concentration analyzer, while the anount of a stabilizer added is
controll ed by neans of an on-line freé& residual chlorine concentration

anal yzer. [0023] No particular limtation is inposed on the water
systemto which the bactericidal/algicidal nethod of the present invention
is applied, and the water system may be, for exanple, a coollng,mater
system o paper amfdiduidt e lsystemirg tdgst'aE6l 6CEFRE wWatef ¥ysfem 2a
scrubber water system a wastewater treatnment system a water systemfor
cutting wilge orf d FEmtdin Watlér Ssyst em In the case where the
bactericidal /al gi ci dal nethod of the present invention is aggligd to such a
target wat ér yEEEHC 6erd alidr it WEEC syt s LrfPadfafed it A
sunlight, or the water system enpl oys,. for_exanRIe,,piping ordz heat
exchangér fade Bt ¢ GFFerc-dr T4 S Sppert diAedy 1 5t FE éaRcentrati 6r%6F “r 8si dual
chlorine concentration in the water systemis nmaintained at high Ievel, and
t hus bacterh citda19%d -gi ci dal treatment can be.effectively carried out in the
water system In addition, since a stabilizer is effectively utilized in

t he wat erf i/ stem® thE dnbiiitt 6f" t he stabilizer enployed can be reduced, and
thus COD and the anount of nitrogen derived fromthe stabilizer can be
reduced.“ﬁ%gﬁples [0024] 19 The present invention will next be
described in nore detail by way of exanples,. which shoul d not .he canstrued
as limting t%c%glémﬁo% izt Lyey O&ﬁpﬁé’?% s é“??éfs??r%idbgd

her ei nbel ow, free. resi.dual, | ori.ne concentr.atjq t.at al..r.esidual
chloriné*ﬁ&ﬁﬁﬁﬁ%%ﬁ%i%%%ﬁﬁ%ﬁ g?ﬁh? tI?%ﬁb]J¥%§Q¥%T%bﬁ%ngxﬁggagds. (1)
Free residual chlorine concentration Pr. rati.op QL t
N, N- Di etstﬁ%ﬁEi H%ﬁﬁeerﬁecdﬁgaagli fr:]agl luﬁlfo“aﬁole a((%ndt g%%%?sa r%t%e%d%zgﬁpgﬁﬁggﬁgus sodi um
sulfate (24 to thereby pr.epar (N, ie - p-phenyl enedi am ne)
reagent . " bj g%ﬁre%ea? a“fa:%coenr osf>pspthegr%p Oafeb%%ef%r& p /Eaﬂé;l-%\)[ld%tl 0.2 nmol /L
Sodi um hydr oxi de_sol.ution (35,4 S - 2.4l /5L potassi.um

di hydr og ﬂ%ﬂ@ﬁﬁ%ﬂeﬁ?ﬁiﬁf%¢%¥§§% IF%ﬁg?%ggﬂ%gﬁq%hwanédiam'netgtraacetic
aci d nmonpohydrate (0.13 IS, di ssa 0 the res tant Juidukerstagt her eby
pr epar e Sat%kl)ﬁjo%p %IE el%u?%)ei#o(slp (?’ GA%Cfdcr,(ég) Measur enent of lf raee rgsi dual

chl orine, cone | P qi o e TR, BR0SAhALe DUTLer AR 8. 1L) ohs placed [n a
containg?af%ﬁﬁﬁﬁgégéz%ﬂ1l%ﬁ%ﬁogﬁ%r, an thé’DPD reagent (0.5 g) is added

t her et 0., Subs, 1 Y31 destaater i s added; 10, the-cantal nar: 186 khak, t he

t ot al an}%ﬁﬁl\?gﬁ?gﬁﬂ%‘ﬁ%ure i's 50 L, followed by m xi ng.h Thereafter, an
appropri ate amount, of ; the resuliant, soldi@n 4 placed idr ameabsorption
cell, aﬁgfaggg?%g%ce %s neasur ed at ibout 510 to about 555 nm by neans of a

phot oel ect £ ¢1 SPECt Lot amEl el < £Tecut@sicinlaehliond naaencet ration is
determ ned on the basis of a calibration 20

nitrogen derived from the stabilizer, and the method does not
require a special control apparatus for in-line mixing as
described above.
Brief Descripticn of the Drawings
[C009]
[F'ig. 1]

#ig. 1 18 a graph showing changes ovef time of residual
chlorine concentrations in Example 1.
[Fig. 2]

Fig. 2 is a graph showing changes over time of residual



curve which has been prepared in advance., (2) Total residual chloriné

concentration Pot assi um i odi de (about 0.5 g) is added to and di ssol ved
in the solution obtained above in (1)%(c) (50 mL), and the resultant
solution is-allowed to stand still for about three m nutes. Thereafter, in

a manner simlar to that described above in (1) (c), absorbance is neasured
at about 510 to about 555 nm by neans of a photoelectric spectrophotoneter,
and totahlpesinduabnchhorpheocsententratPdh £s deternined on the basis of a
cali bration curve which has been prepared in advance. [0025] Exanple 1
Stabiliz&tgon3¢f hypochlorite salt Sodi um hypochlorite (0.014 mmol /L)
(total residual chlorine concentration: 1 ng-C /L) was added tq sinul ated
cool i ng wat eFigv & kal enbrpph2sbongna FhanggisciPimrhaidfess 850 Gig-dl /L,
and nagnesi um hardness: 125 ng-C /L) (1 L) at 30C. Sodi um sul fanmate was
added tonfiheiceokibngenaretisost hat ExhePafodnt by nol e of sodi um sul fanat e
was 1, 2, or 5 times that of the effective chlorine conponent of sodium
hypochl ¢Fite. 4] As a result, free residual chlorine concentration was
found to be maintained at a |ow | evel about 24 hours after initiation of
reaction of tiig.hypethier ane opght cwirth Lefé ngulcParate AT hettio by
nmol e of the sulfamate salt to the effective chlorine conponent of the
hypochl eritlevsal tin- Ex2tpoe Aore). The results are shown in Table 1 and Fig.
1. In Tables 1 and 2 and Figs. 1 to 3, "T-012" represents total residual

chl or i neecandgriticat icdnRefErenge Nepessénts free residual chlorine
concentration; and "NT" represents stabilized hypochlorite salt

concent rf@tdilé ([ T-C12] - [F-Cl121). [0026] [Table 1] Table 1-1 Total

residual chlorine = 1 ng/L, Ratio by nole of sulfamate/chlorine = 1 Tinme
(hr) T-Cl2 1. Cooling tower

_2..Cooling_water plpe

3. Heat exchanger

5, Free chlorine control section
Best Modes for Carryiﬁg Out the ihventioﬁf
(0011}

The present invention will next be described in detail.
Specific embodiments described hereinbelow are given only for
the illustration purpose and should not be construed as
limiting the invention thereto.

In the bactericidal/algicidal method of the present
inventicn, free chlorine is generated in a water system, to
thereby control the amount of combined chlorine or a chlorine
stabilizer in the water system. Free-chlorin@ generated in
the water system can bind tc the chlorine stabilizer
remaining in the water system. Thus, combined chlerine can
be regenerated. In the present invention, when free chlorine

is generated in water to be treated, combined chlorine can be-



2
.02 0.65 0. 37
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effectively regenerated by, at least, causing free chlorine
to remain in the water system at a predetermined
concentration or higher.

In the bactericidal/algicidal method of the present
invention, in which an oxidant-based bactericidal/algicidal
agent and a stabilizer therefor are added to a target water
system, the amount of the oxidant-based
bactericidal/algicidal agent added is contrclled so that the
concentration of total residual chlerine in the water system
falls within a predetermined range, and the amount of the
stabilizer added is controlled so that the concentration of
free residual chlorine in the water system falls within a
rpredetermined range.

[0012]

.The oxidant-based bactericidal/algicidal agent employed
in the method of the present invention may be a compound
which has conventionally been known as an oxidant-based
bactericidal/algicidal agent. Examples of the compound
include hypochlerous acid and salts therecf, chlorous acid
and salts thereof, chloric acid and salts thereof, perchloric
acid and salts thereof, chlorinated isocyanuric acid and
salts thereof, chlorine gas, and chlorine dioxide. Specific
examples of acid salts include alkali metal hypochlorites
such as sodium hypochlerite and potassium hypochlorite;
alkaline earth metal hypochlorites such as calcium
hypochlorite and barium hypochlorite; alkali metal chlorites

such as sodium chlorite and potassium chlorite; alkaline

(mg/L) NT (mg/L) pH O 1.17 0.94 0.23 8.76 0.7 1.04 0.78 0.26



8.77 2.4 0.93 0.41 0.52 8.81 4.4 0.92 0.31 0.61 8.79 19.7 0.81 0.19 0.62
9.05 24.1 0.79 0.17 0.62 '
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earth metal chlorites such as calcium chlorite and barium
chlorite; other metal chlorites such as nickel chlorite;
ammonium chlorate; alkali metal chlorates such as sodium
chlorate and potassium chlorate; and alkaline earth metal
chlorates such as calcium chlorate and barium chlorate.
Hypobromite salts may be employed in place of hypochlorite
salts.

[C013]

These oxidants may be employed singly or in combination
of two or more species, Among these oxidants, hypochlorite
salts are preferably emploved, from the viewpoint c¢f easy
handling.

When a hypobromite salt is employed in place of or in
addition to a hypochlorite salt, the concentration of the
hypobromite salt is represented as reduced to chlorine.

Hypobromite salt concentration i1s converted based on
the following relation: hypochlorous acid (52.5 g/L) =
hypobromous acid (97.5 g/L) = chlorine (71 g/L).

Decomposition of such a hypochlorite salt or
hypobrdmite salt is promoted by UV rays. Therefore, in the
present invention, the aforementioned oxidant-based
bactericidal/algicidal agent and a stabilizer therefor are
added to a target water system, so as to reduce decomposition
of the agent(s) and to stabilize the effective chlorine
component of the agent.

[0014]

The stabilizer for the aforementioned oxidant-based



8.80 47.5 0.73 0.10 0.63 8.82 22 [0027] [Table 2] Table 1-2 Total residual
chlorine =1 ml L, Ratio by nole of sulfamate/chlorine =2 Tine hr 0 Inn
| M. 93 NT s/ L pH

12
bactericidal/algicidal agent employed in the method of the
present invention may be appropriately selected from among
compounds which have conventionally been known as stabilizers
for the oxidant-based bactericidal/algicidal agent. Specific
examples of such a stabilizer include sulfamic acid and/or
salts therecof, arzcle compounds, urea, thiourea, creatinine,
cyanuric acid, alkyl hydantoin, monoethanolamine,
“diethanolamine, organic sulfonamide, biuret, organic sulfamic
acid, and melamine. Of these, preferred are sulfamic acid
and/or salts thereof, which are effectively employed as
stabilizers for a hypochlorite salt or a hypobromite salt,
Examples of the sulfamic acid salt which may be employed
include, but are not particularly limited to, sodium
sulfamate, potassium sulfamate, calcium sulfamate, strontium
sulfamate, barium sqlfamate, iron sulfamate, and zinc
sulfamate. Of these, sodium sulfamate is preferred, from the
viewpoints of water solubility and cost.

In the present invention, sulfamic acid and salts
thereof may be employed singly or in combination of two or
more species.

[0015]

For example, a hypochlorite ion reacts with sulfamic
acid as shown in the following reaction scheme, whereby an N-
monochlorosulfamate ion or an N,N-dichlorosulfamate ion i1s
formed, and the effective chlorine component of the chlorine-
containing oxidant is stabilized, to thereby generate

combined chlorine.



0.07 836 03 1.05 037 038 831 EMs5 2.4 0.97 0.97 0.46 031 833
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HC1O + HyNSO;~ — HCLINSO; + HxO

2HCIC + HpNSOy" — CINSO; + 2H0

036 031

Examples of the combined chlorine species generated in

a manner similar to that described above include chloramine-T

{Sodium N-chloro-4-methylbenzenesulfonamide}, chloramine-B

(Sodium N-chloro-benzenesulfonamide), Sodium N-chloro-p-

nitrobenzenesulfonamide, trichloromelamine, mono- or di-

chloromelamine sodium or potassium salt,

trichloroisocyanurate, mono- or di-chloroisocyanurate sodium

or potassium salt, monochlorchydantein, 1,3-

dichleorohydantoin, and a 5,5-alkyl derivative thereof.

A mono- or di-chlorosulfamate ion exhibits a

bactericidal effect lower than that of a free chlorine ion.

[001l6]

Meanwhile, a hypobromite ion reacts with sulfamic acid

as shown in the following reaction scheme, Whereby an N-

monobromosulfamate ion or an N, N~dibromcsulfamate ion 1s

formed, and the effective bromine component of the bromine-

containing oxidant is stabilized.
HBrO + HyNSO3;  -» HBrNSCO;™ + H:0
2HBrO + HsNSO3  — BrzNSO; + ZH0

L mono- or di-bromosulfamate lon exhibits a

bactericidal effect almost comparable to that of 2 free

bromine ilon.

[GOZT]

Tn the bactericidal/algicidal method of the present

invention, the amount of combined chlorine or a chlorine



832 4.5 0.93 022 031 838 93 039 0.12 037 8.96 24.0 039 0.10 039 831 47.6
036 0.05 0.81
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stabilizer in a water.system is controlled by generating free
chlorine in the water system. When free chlorine is
generated in the water system, as described above, the frea
chlorine can bind to the chlorine stabilizer remaining in the
water system, to thereby regeneraté combined chlorine. Thus,
when a chlorine-containing oxidant is caused to coexist, in
water to be treated, with, for example, a sulfamic acid
compound or a chiorosulfamate*containing combined chlorine
formed from the chlorine-containing coxidant and the sulfamic
acid compound, the free chlorine concentration of the water
does not considerably vary in a wide pH range {(from acidic to
alkaline).

[0018]

No particular limitation is imposed on the method for
generating free chlorine in a water system, so long as the
method can generate free chlorine in a water system.

Examples of the method include, but are not limited to, a
method in which the aforementioned chlorine-containing or
promine-containing agent is added tc a water system, and a
method in which a hypochlorite ion is generated through
electrolysis of, for example, brine or an agueoug potassium
chleoride solution.

Generation of free chlorine may be carried ocut in
consideration of the concentration of a chlorine stabilizer
remaining in a water system. The remaining chlorine
stabilizer binds to free chlorine to form combined chlorine,

and excess free chlorine can be detected as is. Combined



835 [0028] [Table 3] Table 1-3 Total residual chlorine = 1 ng/L, Ratio by
nol e of sulfamate/chlorine =5 Tine (hr) T-Cl2 (nmg/L) F-d 2 (ng/L) NT
(my/L) pHO 1.06 0.90 0.16 8.77
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chiorine can be effectively regenerated by controlling the
concentration of free chlorine so as to fall within a
predetermined range.

[0019]

Preferably, the amount of combined chlorine is
controllied on the basis of the concentration of free chlorine
in the water system. When a chlorine-containing oxidant is
added from outside to the water system in which the
stabilizer remains, to thereby generate free chlorine, and
the concentration of the thus-generated free chlorine is
continuously monitored, excess free chlorine can be detected
in a real-time manner. Thus, the amount of combined chlorine
or the stabilizer in the water system can be controlled in a
real-time manner, and excessive addition of combined chlorine
or the stabilizer can be effectively prevented.

[0Cz20]

If necessary, the method of the present inventlion may
also employ control means for measuring the concentration of
free chlorine in a water system, and controlling the amount
of free chlorine in the water system on the basis of the
thus-measured free chlorine concentration. The guality of
water in the water system can be continuously controlled
through this control means. No particular limitation is
imposed on the control means, and the amount of free chlorine
may ke controlled by, for example, adding a chlorine-
containing agent on the basis of the measured chlorine

concentration.



0.7 1.01 0.40 0.61 8.80 1.3 1.00 0.38 0.62 8.80 2.6 0.99 0.22 0.77 8.81 4.6
0.98 0.19 0.79 8.81
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[0021]

No particular limitation is imposed on the methed for
measuring the concentration of free chlorine in a water
system. Examples of the measuring method include a method in
which chlorine concentration is measured through
polarography, absorption spectroscopy, or the DPD (N,N-

_ diethylphenylenediamine) method, and a method in which
oxidation-reduction potential (ORP) is measured in a water
system, and free chlorine concentration 1s estimated on the
basis of the thus-measured ORP.

[0022]

in the bactericidal/algicidal method of the present
invention, the amount of any of the aforementioned oxidant-
based bactericidal/algicidal agents added is controlled g0
that the concentration of total residual chlorine in a target
water system falls within a predetermined range, and the
amount of any of the combined chlorine species or stabiiiéers
is controlled so that the concentration of free residual
chlorine in the water system falls within a predetermined
range.

Specifically, bactericidal/algicidal treatment is
carried out by controlling the amount of the oxidant-based
bactericidal/algicidal agent added so that the concentration
of total residual chlorine in the target water system {(as
measured by means of a chlorine-concentration-measuring
apparatus) preferably falls within a range of 0.1 to 100 mg-

Cl1/L, more preferably 1 to 100 mg-Cl/L, and by controlling



19.5 0.95 0.04 0.91 8.99 23.9 0.95 0.05 0.90 8.80 47.7 0.93 0.02 0.91 8.84
[ 0029] Exanple 2 Method for regenerating stabilized hypochlorite salt
consuned by contam nants Sodi um hypochlorite (0.0705 nmol /L) (effective
chl orine 17 .
the amount of combined chlorine or stabilizer so that the
concentration of free residual chlorine in the water system
preferably falls within a range of 1 mg-Cl/L or less, more
preferably 0.5 mg-Cl/L or less, much more preferabiy 0.3 mg-
Cl/L or less.

Preferably, the amount of the stabilizer added is
controlled so that the amount by mole of the stabilizer is
generally 0.5 to 2.0 times that of the oxidant-based
bactericidal/algicidal agent added.

The concentratiocn of combined chlorine in the water
system preferably falls within a range of 0.1 mg-Cl/L (lower
limit) to 50 mg-Cl/L (upper limit).

Advantageously, such bactericidal/algicidal treatment
is carried out by controlling the pH of the water system so
as to fall within a range of 3.0 to 10.0 (preferably 6.0 to
9.0} .

Specific methods for measuring the aforementioned total
residual chlorine concentration and free residual chlorine
concentration will be described in detail hereinbelow.

Ractericidal/algicidal activity is preferably enhanced
by increasing total residual chlorine concentration. In such
a case, stabilizer becomes deficient by increasing free
fesidual chlorine concentration, whereas free residual
chlorine concentration is reduced by increasing stabilizer
concentration. Such a concentration control may be
automatically or manually carried out.

The amount of an oxidant-based bactericidal/algicidal



23 concentration: 5 ng-C /L) and sodium sul famate (0.3525 nmmol /L) (5 tine
(by nole) the amobunt of the effective chlorine conponent of sodium ‘
hypochl orite) were added to simulated cooling water (Malkalinity: 250

ng-C /L, cal cium hardness: 250 ng-CI/L} and magnesi um har dness: 125

ng-Cl /L) (1 L) at 30C. Contam nants co %ected froman actual cooling water
system were added to the cooling water so as to attain a turbidity of 100.
The ef feetjenée ehberi neycbrponentrowasdcomsumedsbyft hAe coniantnantsl Tot al
residual chlorine concentration was reduced from5 ng-C/L (initial) to 1.5
mgC / L i meabdutlt bhéerdags coAtethirstponnenieavyeime, wsodeummhypoehihorpfe was
added (effective chlorine concentration: 5 ng-Cl /L), whereby total residual
chl ori neaceneenfliaeirondidndr éasedntoodlsdngyCneEnsVPEL 8al Py-honer éeceesi dual
chlorine was detected; i.e., a stabilized hypochlorite salt was

r egener ared idThér eafiver pet henekhectitvenchhRéiyAéreonponent was consumed
again by the contam nants, and total residual chlorine concentration tended
to be redééd] The results are shown in Fig. 2. The effective
chlori ne conponent (hypochlorite salt) is consuned by.the contam nants, but
t he sul f amat e NoalPEridmailes iAmtihe bad@er Ssy§emeAWREn thhe "Ry FOCRYEFEle sal t
is further added to the water system the hypochlorite salt reacts with the
sul f amat E0s#PE chefienPAGted iChdandeep 1sydeeniiet§ofhef ebyer B§EREFAt e a
stabilized hypochlorite salt. Thus, chlorine concentration can be
control | é8VEATaRNacEUAPOMAEEr §Y8t ERta¥2L6F| WS CTnBAYt BB’ coREent ration of
24 the effective chlorine conponent .of a stabilized_hypochlorite salt

(total r&sPaGar chl 6FPhd "CoNEERET &VPORTY i & P@Bﬁée@}lQhBaESHcéﬁ?Fﬁpioﬁ of
the effective chlorine conmponent (total resig al chlorine concentration) is
mai nt ai n€dSat CRLPFEFEEr HPnEd FEFErT hFodgi - g&FtW6ﬁ86fS§Sﬁ§Bocﬁlorite
salt. When the hypochlorite salt is excessively added with respect._to a

sul f anat ¥2§aFHATEreé TFESTGHAl SERI-6F né W@tﬁétégFéﬁm' ATt AFECcAge when the
sul famate salt. is fyrther added, free residual chlorine concentration can
be reducéd, fandhé <t Bz hyfochl orite salt can be regenerated. [0030]

Ex | 3R tivit bet | t |t . hi it | t

S o hepoanist e s r i T ErGa e e R s 2R 8¢ at i on:
6 -d/ dded .t i | at.ed i t M al kalinity: 250 -al/L,
Al o ke RS e G g e e M 2E BT i e P, ™7 |

t 30C. Sodi | f t dded to.th | i, t that th t
o ool e SR R R ARt 4N 32 NG IRLEL PR RS (e MU

ef fective chl.ori_.ne conpaonent_  of ium_h lord te, follawed.
exaningrF&ﬁﬁ&ﬁhghaﬁééqgfeyaﬁfﬁéSﬁﬁg%ﬁtf§¥§%ggfcf?& fﬁg%%égﬂl égéﬁg Shown in
'%eya%&eazd%a%egigiﬁgyjngQours after

Tabl e 2 and Fi.g.
initiatign%gﬁtreactlo € hypocﬁ1or|te salt th the sulfamate salt

eQ%haﬁg%ﬂ ahe§%@M%6
the rati e.of t |.f t |t t.O f.f i-ve:chlari
;éonponenk%ggépheG%ﬁgﬁ%ﬁﬁ%ﬁ%#ﬁ‘%%ﬁt%gﬁg?ﬁﬁ%?e ?gﬁﬁﬁfggﬁFﬁzéﬁE@SE@%FSFite

salt vas foung. tQ be ;25 general edgand fee Jrosicdual chiori ne

concentration was found to be mai ntal at a low | evel. Conparison between

Tabl e 1 and.Tahlg 2:5hovs Lihat the f:atke,of. .gener atdren qf chhe stahiki zed
hypochl orite salt i'ncreases in accordance wth an increase’in total
residual .chl qrj ne concent ratdon frem 1argehbh, t 918802 Chtkri[9034]1s
effectively utilized in the water system, the amount of the
stabilizer employed can be reduced, and thus COD and the
amount of nitrogen derived from the stabilizer can be
reduced.

Exanples

[0024]



[T??Ie 4]/Tﬁ|l:)le 2-1 Total residual chlorine = 6 ng/L, Ratio by nole of
sul famate/chlorine = 0.83 Tinme (hr) T-A2 (nmy/L) F-d2 /L) NT /L H
0 5.96 4.84 1.12 8.92 1.0 6.20 3.80 13 (mt) (m ) P

The present invention will next be described in more
détail by way of examples, which should not be construed as
limiting the invention thereto.

Tn Examples 1 to 3 described hereinbelow, free residual
chlorine concéentration and total residual chlorine
concentration were measured through the following methods.
{1} Free residual chlorine concentration
(a} Preparation of BPD reagent

N,N-Diethyl-phenylenediamine sulfate (1.0 g) is mixed
with anhydrous sodium sulfate (24 g), to thereby prepare a
DPD (N,N-diethyl-p-phenylenediamine) reagent.

{(b) Preparation of phosphate buiffer (pH = 6.5)

0.2 mol/L Sodium hydroxide solutioﬁ (35,4 ml) is added
to 0.2 mol/L potassium dihydrogenphosphate (100 mL), and
trans—-1,2-cyclohexanediaminetetraacetic acid monohydrate
(0.13 g) is dissolved in the resultant mixture, to thereby
prepare a phosphate buffer (pH = 6.5).

- {c) Measurement of free residual chlorine concentration

The phosphate buffer (2.5 ml) is placed in a container
(50 mL) having a stopper, and the DPD reaqent (0.5 g) is
added thereto. Subsequently, test water 1ls added to the
container so thai the total amount of the mixture is 50 mi,
followed by mixing. Thereafter, an appropriate amount of the
resultant solution is placed in an absorption cell, and
absorbance is measured at about 510 to about 555 nm by means
of a photoelectric spectrophotometer. Free residual chlorine

concentration is determined on the basis of a calibration



2.40 8.83 2.0 6.16 3.08 3.08 8.83 3.0 6.32 2.36 3.96 8.81 21.6 6.44 1.19

5.25 8.85 29.4 5.80 1.14
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curve which has been prepared in advance.
(2} Total residual chlorine concentration

Potassium iodide (about 0.5 g) is added te and
dissolved in the solution obtained above in (1) (c) (50 mL),
and the resultant solution is allowed to stand still for
aboutr three minutes. Thereafter, in a manner similar to that
described above in {1) {cy, absorbance is measured at about
51@ tc about 555 nm by means of a photoelectric
spectrophotometer, and total residual chlorine concentration
is determined on the basis of a calibration curve which has
been prepared in advance.

[0025]
Example 1
Stabilization of hypochlorite salt

Sodium hypochlorite (0.014 mmol/L) (total residual
chlorine concentration: 1 mg-Cl/L) was added to simulated
cocling water (M-alkalinity: 250 mg-Cl/L, calcium hardness:
250 mg-Cl/L, and magnesium hardness: 125 mg-Cl/L) {1 L} at
30°C. Sodium sulfamate was added to the cooling water so
that the amount by mole of sodium sulfamate was 1, 2, or 5
times that of the effective chlorine component of sodium
hypochlorite.

As a result, free residual chlorine concentraticn was
found to be maintained at a low level about 24 hours after
initiation of reaction of the hypochlorite salt with the
sulfamate salt (the ratio by mole of the sulfamate salt to

the effective chlorine component of the hypochlorite salt = 1



4.66 8.84 [0032] [Table 5] Table 2-2 Total residual chlorine = 6 ng/L,
Ratio by nole of sulfamate/chlorine = 1.7 Time (hr) 1-d2 (ng/l) F-d2
(rmg/L) 5.28 NT (ng/L) 0.76 pH 8.95 0 6.04

21

Or morej .

The results are shown in Table 1 and Fig. 1. In Tables
1 and 2 and Figs. 1 to 3, "T-Cl," represents total residual
chlorine concentration; "F-Cl," represents free residual

chlorine concentration; and "NT" represents stabilized

hypochlorite salt concentration ([T-Clz] - [ F~Cl27) .
[GC26]
Table 1]
Table 1-1
o Total residual chlorine = 1 mg/L, Ratio by mole of sulfamate/chlorine = 1
Time T-Cl; F-Cly NT oH
(hr) (mg/L) (mg/L) (mg/L)
0 1.17 0.94 0.23 8.76
0.7 1.04 0.78 0.26 8.78
1.3 1.02 0.65 0.37 8.77
2.4 0.93 0.41 0.52 8.81
4.4 0.92 0.31 0.61 8.79
19.7 0.81 0.19 0.62 9.05
24.1 0.79 0.17 0.62 3.80
47.5 0.73 0.10 0.63 8.82




1.2 5.72 1.64 4.08 8.88 2.2 6.12 1.92 4.20 8.82 3.2 5.96 0.92 5.04 8.68

21.8 6.28 :
22
(00271
[Table 2]
Table 1-2
Total residual chlorine = 1 mg/L, Ratio by mole of sulfamate/chiorine = 2
Time T-Cly F-Cl, NT oH
(hr) (mg/L) (mg/L) (mg/L)
0 1.00 0.93 0.07 8.76
0.7 1.05 0.67 0.38 8.81
1.3 0.97 0.46 0.51 8.83
2.4 0.97 0.36 0.61 8.82
4.5 0.93 0.22 0.71 8.88
19.6 (.89 0.12 0.77 8.96
24.0 0.89 0.10 0.79 8.81
47.6 0.86 0.05 0.81 8.85
[0028]
[ Table 3]
Table 1-3
Total residual chlorine = 1 mg/L, Ratic by mole of sulfamate/chlorine = 5
Time T-Cly F-Cl, NT oH
(hr) (mg/L) (mg/L) (mg/L)
0 1.06 0.90 0.16 8.77
0.7 1.01 0.40 0.61 8.80
1.3 1.00 0.38 0.62 8.80
2.6 0.99 0.22 0.77 8.81
4.6 0.98 0.19 0.79 8.81
19.5 0.95 0.04 0.91 8.99
23.9 0.95 0.05 0.90 8.80
47.7 0.93 0.02 0.91 8.84
[0029]
Example 2

Method for regenerating stabilized hypochlorite salt consumed
by contaminants

Sodium hypochlorite (0.0705 mmol/L) {(effective chlorine



0.37 5.91 8.87 26 [Table 6] Table 2-3 Total residual chlorine =
Ratio bnmole 111EMEM BM 06. 045. 04 of sul famate/chlorine = 4.2 NT
1.00 8.88 111111111111 2.3
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concentration: 5 mg-Cl/L} and sodium sulfamate (0G.35325
mmol /L) (5 times (by mole) the amount of the effective
chlorine component of sodium hypochlorite) were added to
simulated cooling water (M-~alkalinity: 250 mg-Cl/L, calcium
hardness: 250 mg-Cl/L, and magnesium hardness: 125 mg-Cl/L)
(1 1) at 30°C. Contaminants collected from an actual cooling
water system were added to the cooling water so as to attain
a turbidity of 100. The effective chlorine component was
consumed by the contaminants. Total residual chlorine
concentration was reduced from 5 mg-CLl/L (initial) t§ 1.5 mg-
Cl/L in about three days. At this point in time, sodium
hypochlorite was added (effective chlorine concentration: 5
mg-Cl/L), whereby total residual chlorine concentration
increased to 6.5 mg-Cl/L. Virtually no free residual
chlorine was detected; i.e., a stabilized hypochlorite salt
was regenerated. Thereafter, the effective chlorine
component was consumed again by the.éontaminants, and total
residual chlorine concentraticn tended to be reduced.

The results are shown in Fig. 2.

The effective chlorine component (hypochlerite sa;t) is
consumed by the contaminants, but the sulfamate salt remains
in the water system. When the hypochlorite salt is further
added to the water system, the hypochlorite salt reacts with
the sulfamate salt remaining in the water system, to thereby
regenerate a stabilized hypochlorite salt.

Thus, chlorine concentration can be controlled in an

actual water system as follows. When the concentration of



6.00 6.04 1.12 4.88 8.83 0.52 5.52 8.89 3.3 6.00 0.12 5.88 8.88 21.9 6.44
0.09 6.35 8.86 '

24

the effective chlorine component of a stabilized hypochlorite
salt ({(total residual chlorine concentration) is reduced, the
concentration of the effective chlorine component (total
residual chlorine concentration) is maintained at a
predetermined level throucgh addition of a hypochlorite salt.
When the hypochlorite salt is excessively added with respect
to a sulfamate salt, free residual chlorine is detected. In
this case, when the sulfamate salt is further added, free
residual chlorine concentration can be reduced, and the
stabilized hypochlorite salt can be regenerated.
[0030]
Example 3
Reactivity between sulfamate salt and hypochlorite salt
Sodium hypochlorite (0.084 mmol/L) (total residual
chlorine concentration: 6 mg-Cl/L) was added to simulated
cooling water (M-alkalinity: 250 mg-C1l/L, calcium hardness:
250 mg-Cl/L, and magnesiﬁﬁ.hardmess: 125 mg-Cl/L) {1 L) at
30°C. Sodium sulfamate was added to the cooling water so
that the amount by mecle of sodium sulfamate was 0.83, 1.7, or
4.2 times that of the effective chlorine component of sodium
hypochlorite, followed by examination of change over time in
T-Cls or F-Cl,. The results are shown in Table 2 and Fig. 3.
As shown in Table 2 and Fig. 3, 22 hours after
initiation of reaction of the hypochlorite salt with the
sulfamate salt (the ratio by mole of the sulfamate salt to
the effective chlorine component of the hypochlorite salt = 1

or more), a stabilized hypochlorite salt was found to be



[ 0034] Exanple 4
use of an apparatus shown in Fig. 4. Fig. 4 shows an open-circul ating

cool ing water system enpl oyed in Exanple 4.
cooling water system cooling water is2

The net hod of the present

In this open-circul ating
upplied froma cool ing tower

i nvention was verified by

l1toa

heat exchanger 3 via a cooling water prpe 2 and a punp P, and is returned
to the cooling tower
(refri genahkenteadpacintly fr4@0 rtBEidwallechdboriage coapacictytid30 mBF Wwasnd

operated at a concentration factor of 5. The cooling tower

1 via a cooling water

pi pe 4. The cooling tower

1

1 has a fan F

and cont abnbet hedeitaiaker:- eandi thanilrgedool Cogpaat ern We Thestd rieeo ohl bri ne
concentration of the air-conditioning cooling water Wis neasured by neans

of a sensorl SzbAd Comrtwels| edalty threamstef cd freerehliorni né toatr ol

and a conbi ned chlorine control section 6. The free chlorine control

secti

section 5tiehcéludes &vobemilealteankl5]iandeaselenincakcbeddnical eith2an

Conbi ned chl ori ne control

section 6 includes a chem cal

on 5

tank 27 61 and a

cheni cal ifeedaisnl én 62tafthecaivunt ohlbréaschbocens rot iesnbiragd lchborine is
controlled on the basis of the free chlorine concentration as neasured by

means of CEHé sen$omasCénpl-oyi ng an ORP el ectrode.

chlorine was controlled through addition of a hypochlorite salt.
Chl or osullfP&@rilé acid was enpl oyed as conbi ned chl ori ne.
system chlorosul fam c acid was added so that the chlorine concentration
was adj usfédleo415 ng-A /L with respect to bl owing down the cooling water
In the water system

t he amount of the h
controll ed by neans of the sensor Sagg ot

i

The anmount of free

In the water

pochlorite salt added was
atl free chlorine concentration was

0:5 M- O T o GORRIAEHCMBHRE LG AO/IC RBHD 3y MBI B sUReATHE FidHeOU Els3 e
met hod (det y—usSe neTTor T av !Ilg FeratTo~Comornmead—CrniorTng
concent fati oh™Et ot al re:Fﬁhal chloriﬁéf%oncentra N/n - free cnﬂprine
concent rati offin) FLERSL) s| i e wA¥9eh- f or ce F@Q(L}aqr‘har ged_t hr ough
bl owi ngidown & an intens$.B¢ accordi nd.8% the concehration faB3r, an
forced fenoval,gof the slig®d(e.g.), cla®f ng) was ri0carried 08183 Thus
wat er systemgs confinuogisgy operated,pgand change; gger time i g ggonbin
SRR e L E AN AL B £ AR
1 The water 9}t em uhs cof fauous!y ngégﬁLed_undeL;zﬁe_;ai4§ﬂﬁi§§yuﬂi
as in Exanpl @94 (i.el, chb-8Posul faniclad d was addbBbso that tB84hl or

DPD

d a

, the
ed
stem
npl e
i ons
i ne

concentration was adjusted to 15 ng-Cl/L with respect to bl owi ng down the

cool ing water),

The resu%b%3§ﬁe shown in Table 3. [0036] [Table 7] Table 3

[Table 5]
Table 2-2
Total residual chlorine = 6 mg/L, Ratio by mole of sulfamate/chlorine = 1.7
Time T-Ch F-Cl NT H
(hr) (mg/L) (mg/L) (mg/L) P
0 6.04 5.28 0.76 8.95
1.2 5.72 1.64 4.08 8.88
2.2 6.12 1.92 4.20 8.82
3.2 5.96 0.92 5.04 8.68
21.8 6.28 0.37 5.91 8.87

[0033]

except that free chlorine concentration was not controll ed.



Period (days) Exanple 4 Conparative Exanple 1 Conbined chlorine (ng/L)

Free chlorine (ng/L) Conbined chlorine (ng/L) Free chlorine (ng/L) 7
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[Table 6]
Table 2-3
Total residual chiorine = 6 mg/L, Ratio by moie of sulfamate/chlorine = 4.2
Time T-Cly - FCh NT oH
(hr) (mg/L) (mg/L) (mg/L)
0 6.04 5.04 1.00 8.88
1.3 6.00 1.12 4.88 8.83
2.3 6.04 0.52 5.52 8.89
3.3 6.00 0.12 5.88 8.88
21.9 6.44 0.09 6.35 8.86
[0034]
Example 4

The method of the present invention was verified by use

of an apparatus shown in Fig. 4. Fig. 4 shows an open-
circulating cooling water system employed in Example 4. In
this open-circulating cooling water system, cooling water is
supplied from a cooling tower 1 to a heat exchanger 3 via a
cooling water pipe 2 and a pump P, and is returned to the

-

cooling tower 1 via a cooling water pipe 4. The cooling

tower 1 (refrigeration capacity: 400 RT, water stofage

capacity: 30 m®) was operated at a concentration factor of 5.

The cooling tower 1 has a fan F and contains therein air-
conditioning cooling water W. The free chlorine
concentration of the air-conditioning cooling water W is
measured by means of a sensor S and controlled by means of a
free chlorine control section 5 and a combined chlorine
control section 6. The free chlorine control section 5

includes a chemical tank 51 and a chemical feed inlet 52.

Combined chlorine control section 6 includes a chemical tank

0.

5
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61 and a chemical feed inlet 62. The amount of free chlorine
or combined chlorine is controlled on the basis of the free
chiorine concentration as measured by means of the sensor S
empleying an ORP electrode.

The amcunt of free chlorine was contreclled through-
addition of a hypochlorite salt. Chlerosulfamic acid was
employed as combined chlorine.

In the water system, chlorosulfamic aclid was added so
that the chlorine concentration was adjusted to 15 mg-Cl/L
with respect to blowing down the cooling water . In the
water system, the amount of the hypochlorite salt added was
controlled by means of the sensor S so that free chlorine
concentration was 0.5 mg~Cl/L. Combined chlorine
concentration was measured through the DPD method (determined
by use of the following relation:.combined chlorine
concentration = total residual chlorine concentration - free
chlorine concentration).

Flaked slime was non-forcedly discharged through
blowing down at an intensity according to the concentraticn
factor, and a forced removal of the slime (e.g., cleaning)
was not carried out. Thus, the water system was continuously
operated, and change over time in combined chlorine
concentration and free chlorine concentration in the water
system was observed. The results are shown in Table 3.
[0035]

Comparative Example 1

The water system was continucusly operated under the



4 0.1 [0037] As shown in Table 3, in Exanple 4, conbined chlorine
concentration was nmai ntained at high |evel, as conpared with the case of
Conparative Exanple 1. Particularly, in Exanple 4, conbined chlorine
concentration increased as the operati period of the water system was
prol onged, and this change in conbined chlorine concentrati on suggested
that the conbined chlorine was regenerated in the water system These data
i ndi cat esthat copdiExanpl @s4int heavbheeht (at fon eRlphesebibnhedaehfiori ne
detected was mai ntained nearly equal to that of the conbined chlorine
conpoundwaddeddefinseohbrasthe] AnOorparacrPecEkafplen| vagonBi HeHSEhFor i ne
concentration was mai ntained at |ow | evel throughout 29 the operation
period, Whi BE-Slggestsht RasreRs é@nﬁﬂﬁéaﬂ@hﬁ@wnnéhaa§0ﬁéﬁn9e§éE@Féted due
to no generation of free chlorine in the water system These data

i ndi cat es¥RaPTt Reakef kBl 6P PRENBr 6SBAENFAGERPT ONEFeRPFZESNEBALFBF - of

chl ori ne- conbi ned conpound concentrati on and regeneration of a consuned
chl ori neT&égnbrABdtEoAPBURBCENE aTEBRSI Stent bactericidal /al gicidal effect
i s obtained _through the method. Industrial Applicability [0038] The
bact eri cil88PFal gi ci dal nethod of the present invention is a technique in
whi ch an oxi dant - based bactericidal/al gicidal agent (e.g., a hypochlorite
salt) is[gﬁpéﬁtﬁJely reacted in just proportion with a sulfamate salt, to
t hereby generate a stabilized hypoc Igﬁitg salt. The nethod of the present
invention is widely applicable to a*7drfetfy of water systens, including a

cool i ngfwater system requi¥i.ng bagterici dall/ al gbepsdaktiveatreatie Drawi ngs
80 [Fig.pdding Combined Free Combined Free
o chlorine chlorine chlorine chlorine
(days) (mg /L) (mg /L) (mg /1) (mg /L)
1 7 : 0.5 3 0.0
2 8 0.6 4 0.0
8 14 0.4 3 0.1
14 11 0.5 2 0.0
20 13 0.3 4 0.1
[0037]

As shown in Table 3, in Example 4, combined chlorine
concentraﬁion was maintained at high level, as compared with
the case of Comparative Example 1. Particularly, in Example
4, combined chlorine concentration increased as the operation
pericd of the water system was prolonged, and this change in
combined chlorine concentration suggested that the combined
chlorine was regenerated in the water system. These data
indicate that, in Example 4, the concentration of the
combined chlorine detected was maintained nearly equal to
that of the combined chlorine compound added.

Tn contrast, in Comparative Example 1, combined

chlorine concentration was maintained at low level throughout



(1) Effective chlorine 1 ng/L (2) Residual chlorine concentration
(mg/L) (3) Tinme(hr) [Fig. 2] (1)
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the operation period, which suggests that the combinéd
chlorine was not regenerated due tce no generation of free
chlorine in the water system.

These data indicate that the method of the present
invention realizes control of chlorine-combined compound
concentration and regeneration of a consumed chlorine-
combined compound, and a consistent bactericidal/algicidal
effect is obtained through the method.

Tndustrial Applicabkility
[C038]

The bactericidal/algicidal method of the present
invention is a technigue in which an oxidant-based
bactericidél/algicidal agent (e.g., a hypochlorite salt) is
effectively reacted in just proportion with a sulfamate salt,
to thereby genérate a stabilized hypochlorite salt. The
method of the present invention is widely applicable to a
variety of wafer systems, including a cooiiné water system

requiring bactericidal/algicidal treatment.



Resi dual chlorine concentration (ng/L) (2) Time(hr) (3) Addition of
contam nant s (4) Addition of NaCl0 (5) Total residual (T-C12) (6)
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Drawings
[Fig. 1]
(1) Effective chlorine 1 mg/L
(2} Residual chlorine concentration {(mg/L)

{3) Time (nhr)

(1) Residual chlorine concentration {(mg/L)
{2} Time (hzr)
(3) Addition of contaminants
(4) Addition of NaClO
{5y Total residual {(T-Clp)
{6) Free (F-Cly)
[Fig. 3]
{1y Effective chlorine 6 mg/L
{2) Residual chlorine concentration (mg/L)

{3) Time (hr)



Free(F-Cl12) [Fig. 3] (1) Effective chlorine 6 ng/L (2) Residual
chlorine concentration (ng/L) (3) Tiﬁre(hr) 31

Claims
(1] A bactericidal/algicidal method comprising adding an
oxidant-based bactericidal/algicidal agent and a stabilizer
therefor to a target water system, characterized in that the

amount of the oxidant-based bactericidal/algicidal agent



Claims [1] A bactericidal/algicidal nmethod conprising addi ng an

oxi dant - based bactericidal/al gi ci dal ggent and a stabilizer therefor to a
target water system characterized in"that the anmount of the oxi dant-based
bActericidal/al gicidal agent 32 added is controlled so that the
concentration of total residual chlorine in the water systemfalls within a
range of to. 100 .ny- , wamunt.. of 1N ri ne or the
stabili zae(gd%% *cson%g%t{rllg()egéséo_ si(ﬁgcgla?ﬂ:t conce‘tr?te(r?léttﬁ%grrll@gf : rgglt%ési dual
chlorine_in . Syst I .t hi r f.1.nmg-Cl/ | ess,
wherein %%%“%%fbgﬁﬁg%%%é%'ﬁggﬁghﬁﬁéﬁﬁ;%ﬁaﬁﬁfggﬁjgbéﬁﬁ%?§ Stkﬁgggtggne
speci es ge] ect edy framdhe. graup GONshating A dypochlorous ackdo and salts
of the acid, and erein the stabilizer is sulfamc acid and/or a
salt thereof., 33 %p} A habtericidal/algi6i dale meithedirasglai ped in claim
1, wherein the stabl I zer becones deficient by increasing free residual

chl ori neg concent 1 ati on.n whereas; f reg residualy ehlhorde sconegntration in the
wat er systemis reduced by increasing stabilizer concentration. [3] A

bact eri Cf%é al gitigdalcmet hod ass<) ainmd i glaidnikier -2aswerein the
amount of the stabilizer is controlled so that the concentration of free
resi dual ,ght OF | Aein/ 4 hei dater Systemd saitdidt adange k005 ctocl
ng-Cl /L. 34 Abstract The 1 nvention provides a bactericidal/algicidal
met hod i pebding @edi g ans oxi dantobased dacternicidald,al-giccisdalagemt and a
stabilizer therefor to a target water, system characterized in that the
amount ofngonbined.ghl orine or the stabilizer in the water systemis
controll ed by generating free residual chlorine in the water system and a
bact eri ci dal / ahgi € dal t meethods i nclaidiing saddiang camcdxd dant/cbasedalt
bactericidal/al gicidal agent and a stabilizer therefor to a target water
system e¢harasterized in that the anount of the oxi dant-based
bactericidal/al gicidal agent added is controlled so that the concentration
of total residual chlorine in the water systemfalls within a predeterm ned
range, and the anount of conbined chlorine or the stabilizer is controlled
so that the concentration of free residual chlorine in the water system
falls within a predeterm ned range. An obj ect of the present
invention is to provide a bactericidal/algicidal nethod including adding an
oxi dant - based bactericidal/algicidal agent and a stabilizer therefor to a
target water systemfor bactericidal/algicidal treatnment, wherein the
amount of conbi ned chlorine or the stabilizer is controlled, and the amount
of the oxidant-based bactericidal/algicidal agent added is controll ed,

whi ch nethod realizes effective utilization of the stabilizer, to thereby
reduce the amount of the stabilizer enployed and to reduce COD and the
amount of nitrogen derived fromthe stabilizer, and whi ch nethod does not
require a special control apparatus for in-line mxing as descri bed above.



33
i2] A bactericidal/algicidal method as claimed in claim 1,
wherein the stabllizer becomes deficient by increasing free
residual chlorine concentration, whereas free residual
chlorine concentration in the water system is reduced by
increasing stabilizer concentration.
[3] A bactericidal/algicidal method as claimed in claim 1 dr
2, wherein the amount of the stabilizer is contrclled so that
the Conééntration of free regsidual chlorine in the watesr

system is within a range of 0.05 to 1 mg-Cl/L.



