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
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prevent e nce deconpositioh of suc or i ne-cont ai ni ng oxi dant is

promot ed by LY Eéi‘scu@@gﬂ a,bact epiichdab(iak gk 6i dak cagept-eant akpkbpgpsuch a
chl ori ne-contai ning oxi aﬁt as an active ingredient is charged into, for

exanp!e’b§c9g§§E58a§9QEgkggaﬁﬁngrbgtﬁéﬁfegs°Ea§EE@BB@uEQ 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 @s.eempeskti@R,CcpAtakRiag (a.Bypoebhboticte sakterbenzeétikazokeusr
tolyltriazole, and a sulfamate salt serving as a chlorine stabilizer, in
whi ch thgaetteeti verehl paicne r¢anpenentrobathe raxi, dant ri$ystabi | i zed by
adjusting the pH of the conposition to 13 or higher (see Patent Document
1). bacteria, and sulfate-reducing bacteria), fungl (e.g.,

saprolegnia and penicillium), or algae (e.g., blue-green

algae, 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



When a sulfamate salt is added to a hypochiorite salt, a stabilized
hypochl orite salt (conbined chlorine), e.g., an N-nonochl orosul famate salt
or an N, N-dichlorosulfamate salt is forned; i.e., the effective chlorine
conponent of the hypochlorite salt is stabilized. However, such a
stabilized hypochlorite salt is considerably deconposed in a target water
systemcontaining a | arge anount of slinme, or under strong WV irradiation
or hi gh- sewpéracese (coadit EoRSN ThEr efbfle, Opr 8BFErs &S sSE ST that t he
concentration of the stabilized hypochlorite salt is difficult to maintain
const ant gevenatinderléoat pol sofdgherafvune bheeBAbi REGLEREBFI n8Nadded by
nmeans of, for exanple, a batch timer or nakeup water proportional control,
and in thateracigcyéaahbiunt 268 a28aPFanBfelsaPtragianstabfPP2ERTHESE be
used. In the case of, for exanple, a water systemin which conbi ned
chl ori ne s PéBASEMed T NS aF Y Aot S e @rlht 1 of2 cEhBt etV THTOr i ne
detected in the water systemtends to be smaller than_the anmount of

combi ned CéKIEST CRBEPRafl ihgstadt Gal Py BBaR 28d8d. SWien tRELERBAMESET conbi ned
chlorine added is increased_so . as é iintain the effective chlorine

det ect | of IPEFEE, FEHATAg DEobFIiAEFea8ea LSRRG EEMbF RBASCRPBIAFE CBHSEmed in
the water systemrenmains therein % stabilizer in a.,large anount. That
i s, when such?®SSvabiy iz EdPRypEct o PtE 's SVE H°8 dEdoMosEd PR L Awiter
system the resultant hypochlorite salt is consuped._in,the_water system
it the FeEGHEEnE Ul aber o 8 £XPERAFns EROPaEnSURER L EnatF ERAr nPhg

sul famate salt is disch ed outside the,water syst the sul famate salt
affects ﬁFﬁF&geﬁnFeéﬁﬁagﬁgﬁ_gﬁaeéé%egeﬁﬁﬂﬁ?iSRysgs 8gke?ﬁ§r ®i8-al so
proposed. a.conpasi tion containing_a_stabilized hypochlorite salt. and a
triazolehfgﬁﬁduﬁgo%gfgpf %éﬁ%gﬁrggzglgfoﬁggé’Pg?eﬁgeﬁﬁg n%ﬁ?ef)FhEbmever,
when such a c%gpﬁgitio& IS usedsgg a va gres%%tgnkatg% a og%neggioned

sul f amat &5Sait Yand <4 o Va?glgagonpoung %egg., ben oprlazoFe)’are di schar ged
out side the water system.thr h.bl ow ng down, and the discharged salt and
conpoundtpﬁff gfrgg'g@tpﬁPtPgégﬁl?ggulation and COD regul ati on.

Hi t herto, 3 t.abil i zed hypochlorite salt solution added to a water system
h [GO03] ; . . .

as generally ‘been prepared through in-line mxing of a hypochlorite salt
sol ution and %mﬁ#%ﬂ:%Pt%u%%F%a%%%%%bgﬂo%oaHE%%—EQ%sgﬁpg%%kﬁ%bkei%a%i and
the sul famate salt "aré present in equi nol e d@nount's. Thi's preparation
requires eci.al. .co I a i-0- L 'q {,.ae two
conponen#%ﬁgg‘%ﬁggeﬁhg%%grggggegg%gépﬁggqh'ngpggg én?g}g 5%%5] Pat ent

Document 1. P t 8 t -2; ese Pat ent
reE b e e e s T L A i S

Accor di ng,.t.o .Qne aspgete Lierenks providedsa,bactesi-chdallalghelgdal oaet hod
conpri sing aéhlng an” oxi danf - based bacdal /al gi ci dal agent and a stabilizer

therefor 40.a{arget swaler System nehpeact grbzed ba bhatothe apounyzof the
-oXxi dant - based bacterici dal/al gi ci dal "agent "added is controlled so that the

‘concent raty omOf frat-al.aresicdualeehl-eri nesi et hee vahghs systemfakhsnwit hin a
range of 0.1 to 100 ng-A /L, and the anount of combined chlorine or the
stabi | i zemh jics ;6enMIRIa6 1@ thalishhe iconcenkratl or ofy fkee,r asidual
chlorine in the water systemfalls wthin a range of 1 ng-C/L or |ess,
wher ei n the axd:dant-1based hagtietieindaldoakgiiciidal sagent: icsilatrilheast one
speci es selected fromthe group consisting of hypochlorous acid, and salts
of the acidghtaamdng oxidamierei rrt hetstabiilhigzer ies: tsulsf amaegael dnand/ or a
salt thereof.

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



H5a Disclosure 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 method including addi ng an

oxi dant - based bactericidal/al gicidal agent and a stabilizer therefor to a
target water systemfor bactericidal/algicidal treatnent, wherein the
amount of conbined chlorine or the stabilizer is controlled, and the anount
of the oxbdantibasédebacreringi daltral gremdal dAgent ShdagedPiBIEdN®¥ ot | ed,

whi ch nmethod realizes effective utilization of the stabilizer, to thereby
reduce t heaanseshaoferhe fseabhl Bz @e tefplboyédrand FéCFfedice f€ED and t he
anount of nitrogen derived fromthe stabilizer, and which nethod does not
require &%spedical COBREFOPTapp&LRPGS For oivm- FRRETRPRI g Ods “7deSEFTbEd above.
Means for Solving the Problenms 6 [0007] In order to achieve the

af or enenfFeREAEDCOEE 2L PRESPPESERDT AvertEirSehaPe CBEnElcted C8%ensi ve
studies, and as a result have found that the object can be attained by
cont rol | PA§tiRE 2roGRPPEF éomSi-ned chlorine or a stabilizer so that the
concentration of free residual chlorine in a water systemfalls within a
predeterﬁp@@é]range. The present invention has been acconplished on the

basis of this finding. .. Accordi ngly, the present .invention provides
the fol | owi ng.There ﬂtgsoéjdtsé:rziocﬁe@ala/ egﬁ%{ e rFé{rh(f(?d;W sing addi ng an
oxi dant - based bacteri ci dal /al gi ci dal agent and.a.stabil.izer therefor to a
target WaEEPTEYStEm ch régfgrﬁzé%ip 13@5?Opﬁglgﬁﬁﬁnpx6ﬁa85ﬁbﬁn§d’cﬁlorine
or the staQ%Iizer En t.he &g%@r systemis.contraolled by enera kgg free
resi dual "ERPSFA A& GHHYERE ey dfem "PFCIAHECERY | & GRIPACgiSeClal et hod
as described i.n.1 abo¥§ “@STeL%E}h%l%UD %%ngl%%gghgpgnghlorine or the

st abi | i z&F -6 HEINEr 61 PER WY 1ot FolTing e ZCOREERtr &t idn of free residual
chlorine_in the water system A bactericidal /.al gi_ci dal as
describe&4%¥* Hﬁa%f%%oé%FFﬁhgﬁiﬁ?W%éfé%ﬁééﬁf?éﬁ?ﬁﬁagf%fﬁ§§$€§%dum

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 1di oxi 49, hypolr.amus agi d, Salds of) these acids, and chlorine

Whén 2 sulfamate salt is added to a hypochlorite salt,

a stabilized hypochlorite salt (combined chlorine), e.g., an
N-monochlorosulfamate salt or an N,N-dichlorosulfamate salt
is formed;_i.e., the effective chlorine component of the
hypochlorite salt is stabilized.

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



gas. 5. A bactericidal/algicidal nethod as described in any of 1 to 4
above, wherein the stabilizer is sulfamc acid and/or a salt thereof. 6. A
bactericidal/al gicidal nethod conprising addi ng an oxi dant - based
bactericidal/al gicidal agent and a stabilizer therefor to a target water
system characterized in that the anmount of the oxidant-based
bactericidal/al gicidal agent added is controlled so that the concentration
of total ar dsirdgakmeknér Pliedi Aut Ramdatefadyseentf aFREI W FRFNTASHr BBet er mi ned
range, and the anount of conbined chlorine or the stabilizer is controlled
so that t&deoncentration of free residual chlorine in the water system
falls within a predeterm ned range. 7. _A bactericidal/algicidal nethod as
described in 6Nafé\e CaRteréi n LoKe SERIBARt - Ba¥ed SBactErrli d&l Martgici dal
agent is at | east one species selected fromthe group consisting of

hypochl oF6T$ 18610 ChéRitPGus SaEPBSUBRForné dF6XFdEMCHY pobF6f0GECHEId, salts
of these acids, and chlorine gas. 8. A actericidal/al gicidal t hod. as
descri be@fi FogRgne? éﬁéﬁé}nﬁhgﬁéﬁﬁt?ﬁelﬁnﬁ ﬁtWGFthEYgQ?ﬁaﬁFﬁggséa be

bact eri ci dal/al gi ci dal  agent agde% is@%ontrol d so tgg% tﬁe concentration
of total Fédi'GFal-léRl GFrné PR th8  WaCBP 58 EmPAlT'E fi A*8 range of 0.1
to 100 ng-d/ a

. and the ampunt_of the stabiljzer added is controlled so
that the3& &ﬂf&@?@nadgegf fW%%nrgg?dﬁ%?u%%l%fi %g?hn?ﬁec ter"System
falls wwthin a.range of 1 ng-C./L_or _|ess. .9. bactericidal /al gi.ci da
ot hod a6 HBSLr had SFA2aRg 8P 87 508 AB0V8  NhaF et TERe SrabiTrRar "] o
sul fam c a%jdtand/ar a.sal t thereo%StEEE%%%%S%g tgedlg%%ggh%%_[OOOS]
Accor di nGHEIHE prédedr PRVERTFoR O Sthef e P8 pPovirded s
bact eri ci dad/ al _gi ci dal t hod i ncl udi_ng i_ng i.dant - e
bact eri ci“ 9@%%%(%%%ﬂum§geﬁp Ehg gagfﬁbﬁsgggp F%@Fgégr%pgr%%%a%get wat er

systen1f%rJﬁﬁ?g{%pHQag/%%gj%i%%%U%%eatnent, wherei n the anmount of conbi ned
chl ori ne “or e $tabil i'zefr °s control’l ed, and the amount of the

oxi dant - based %ﬁggggfin%%ég%gﬁyid@téﬁ¥ﬂ¥2é§¥¥%§4ﬁﬁquygéﬂgé¥£:ﬂye

bactericidal/algici realizes effec I zat1 on of the

tabilizeyr, to t h of Lt biizex, 1enm| d t
educe CEBARE TG, amvint o ‘niOrSGOR. G5 ved 7o 1 FeEL B 11 4er < and t he

reduce anount o erive romth abilizer, and the

met hod d t i.re.a._s i I pak.at for iR-1d I.%il.Ng as
describeggiﬁgggﬂhggyéflE@?%E?%f?%ﬁﬁggk%ﬁek%ﬁé&f%bg%Fgg5ng[é%y%%ﬁé%e

Fig. 1 | $A AnaR. SHoWg SRANORE AV SR ot LOR Oh: hESLOUaLngRLOLENE is

concentrations 1n Exanple 1. [Fig. 2] Fig. 2 is a graph show ng changes

over tirmafgcﬂé¥§égﬂgutside the water system, the sulfamate ;alt
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



9 chlorine concentrations in Exanple 2. [Fig. 3] . Fig. 3is a graph
showi ng changes over tine of residual chlorine concentrations in Exanple 3.
[Fig. 4] Fig. 4 shows an open-circU ating cooling water system

enpl oyed in Exanple 4. Description of fReference Nunmerals [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
i nventi oW ¥ 1Y Pexd heedskeibed $nltesalitiSpeendi e subdanaeatsztescri bed
her ei nbel ow are given onlY for the illustration purpose and should not be
const r uetP a5~ 19 3P nghahetipvieroonlehetetvalt and thethelfamate salt
bactericidal/al gicidal nmethod of the present invention, free chlorine is
gener at étF§ PR eriByaTeyc o akeieby. control the anmount of combi ned
chlorine or a chlorine stabilizer in the water system Free chlorine
generated in TheS v &2 5ysiem cemrbied 2 ospheizehl oohnecst abbéiaersremai ni ng
in the water system Thus, conbined chlorine can be regenerated. In the
present %W ertTbHe ikieh 77 el cHi®rive ¢enpenenat esb i thavaterey cabe treated,
conbi ned chlorine can be 10 effectively regenerated by, at |east, causing
free chlfBig3RE % ot GRH NG IF taROWRE®r system at a predet er i ned

[0005]
Patent Document 1: Japanese Patent No. 3832399

Patent Document 2: Japanese Patent Application Laid-Open

(kokai) No. 2006-206608
Sunmmary

[000Ba]

According to one aspect, there is provided a
bactericidal/algicidal method comprising adding an
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.



concentration or higher. In the bactericidal/algicidal nmethod of the
present invention, in which an oxidant-based bactericidal/algicidal agent
and a stabilizer therefor are added to a target water system the anount of
t he oxi dant - based bacterici dal /al5gi ci dal agent added is controlled so that
t he concentration of total residual chlorine in the water systemfalls
within a predeterm ned range,. and the anount of the stabilizer added is

control | t the .conoentration of free residual chlorine in the water
system f al S?’v?/ist in ogep“%%get'ere%“hg range. [00121 The oxi dant - based

bacte i Ciﬁ%'}:!l%{jn%i ¢l dal, %%?j’tevfﬁw qyed fnq?etnt{ Jret hod of the present

i nvention may be a conpoun i'’ch Thas "conventi-onal | y been known as an

oxi dant - bactericidal/al gicidal agent. Exanples of the conpound

i ncl ude hypochl orous acid and salts thereof, chlorous acid and salts

t hereof, chlor{.c .aci .sal t hereof ,_ _pe iC j d salts thereof,
chlorinated i sjoncy‘gl(r:]éuh?i%ﬁg%?% ]‘Iaof]rc?gtsba nt%g’ tahrgr%%fg%h?fo%ﬂnee pggegs,engcnd chl orine
di oxi de. , i.f30 of: acid L ts i d kal § t al pochl orites
such as é}gl i (&%‘ﬁg‘p%ﬁ% %’tﬁ:eO an Sot%%éﬁ%m%%pao%cﬁi ﬁ&?e‘%algﬁfk%}}?% earth
metal hy | Qrsit G| Lar.i : i chlorite;

al kal i mialﬁft?1 ?I’iu% ng‘re ﬁcgisi%ugdﬁl gigls 331@” r%\é(% %%2 rb%deéeg:nlgﬁgjoaﬁggas%@n%l C QLori te;

al kal i ne agjet ear{h a”%t%%:iicﬂllz%rxi kes Such ag, calal umichlarit %_}gsr{%npafroirum

chlorite; "ot her netal orites such as nickel chlorite; a ni um—<chl or at e;

al kal i metale chlorates such s %Q@a%me%@,fwe%eghf}f A agsh g ¢l crate; and

al kaline earth netal chlorates such as cal cium orate an arium
chlorate. o omie,,sald s, M8y, be el |l‘15%eeg: i ace of p ife salts.
[ C013] © These oxi dants may be e% oye sllrgng%y oro(lllnéydo%gll@ngﬁeon of two

or nore species..AmNg 4hese ddant %ﬁﬁ%ﬁé}ﬂﬁﬂ}ﬁ@%t@%ﬁr Jreferably
enpl oyed, fromthe viewpoli nt of easy handling. en a pobromte

salt s elplayad Ml Of, Ghildh aldldondn & dyRachiquite salt, the

- concentration of the hypobromte salt 1s represented as reduced to

chlorine.;+11: ;. Hpohromte sald: ;concentratdon. 1S, CQIVET, n-the
fol | ow néltrlellaztai on: hypochl or ousl aci ge'( é:fSﬂ%g/kL‘)gy: "hypobeE gtglneggi%gjglln (97.5

g/L) = chiorime dbbiWilder employfRCOMROSI 00 0fe SUGD a%dq%%%cryn%rdntte sal t
or hypobronite salt is promoted by W rays. Therefore, in the present

I nvention,s the fQrenmntiened 0x dapt -hased jbact erd. ol dali/al gicidy agent,
and a stabilizer therefor are added to a target water system so as to
reduce degposid iy ofrd he agent{(1s)-and-d:10 stiabiddze 1hie gffectd ve

chl orine conponent of the agent. [0014] The stabilizer for the

af or ementyijonedy ad dani-based sk bactericidal /al gi ci dal agent enployed in
the nmethod of the present invention may be appropriately selected from

anmong compAHEd s hi G i GenvedHienal |y been known as stabilizers for the
oxi dant - based bactericidal/al gicidal agent. Specific exanples of such a
stabilizer include sulfam c acid and/or salts thereof, azole conpounds,
urea, thiourea, creatinine, cyanuric acid, alkyl hydantoin,

nonoet hanol am ne, di et hanol am ne, organi c sul fonam de, biuret, organic

sul famic acid, and nelanine. O these, preferred are sulfamic acid and/cr
salts thereof, which are effectively enployed as stabilizers for a
hypochlorite salt or a hypobromte salt. Exanples of the sulfamc acid salt
whi ch nmay be enpl oyed include, but are not particularly limted to, sodium
sul famat e, potassium sul famate, cal cium sul famate, strontium sul fanate,
barium sul famate, iron sulfamate, and zinc sulfamate. O these, sodium
sulfamate is preferred, fromthe viewoints of water solubility and cost.
In the present invention, sulfamc acid and salts thereof may be enpl oyed
singly or in conbination of two or nore speci es.



[ 0015] For exanple, a hypochlorite ion reacts with sulfamc acid as
shown in the follow ng reaction schene, whereby an Nmonochl orosul famate ion
or an N, N-dichlorosulfamate ion is formed, and the effective chlorine
conponent of the chlorine-containing oxidant is stabilized, to thereby
generate conbined chlorine. 13 5010 + H2NSO3- H. 01550: + H20 2HC10 +
H2NS03- -* C12NS03 + 2H20 Exanpl es of the conbined chl orine species
gener at ed®PA7& manner sinmilar to that described above include chloramne-T
(Sodi um N-chl or o- 4- net hyl benzenesul f onam de), chl orani ne-B (Sodi um

N- chl or o- benz&énesulfenafi deliessdrufm NEeRPBEBIPOnAT PBBERZenes8I f onam de,
trichloronmel am ne, nono- or dichloronel am ne sodi um or potassi umsalt,
trichl or Br$8eyanbraeetCABNB2Ver CHildent oF of $bRYARYT af S 0BF unfd? POtAssi um
sal t, nonochl orohydantoin, 1,3- dichlorohydantoin, and a_ 5, 5-al kyl

deri vati y&sthereafe found Wifpnele ofLifcehFaRosEl fhARBtREFonYexhibits a
bactericidal effect |lower than that of a free_ chlorine ion. %gﬁlG%

Meanwhi | ESNar By pébe of Ee2BANE e@bt SOWPE RS uFFARTF EN8cPH AsSshdwnFRTt he
foll owi ng reacti on schene, whereby gn Nnmonobr o SFIfaﬂate ion or an

N, N- di br 6fo80fE ardeecPrBRENECFor HBAO L ahti®E hES8F FBRLi V&1 BF bRF ne"cdnponent of
t he brom ne-containin idant i s stabilized. K HBr,O + H2NSQ3- HBr NSO3- + H20
2HEr O + MBNBB3SY 5Ol SRB05- 35300 o broAeRBABLIGH HROBFonDul FHmAE | on

exhibits a bactericidal effect al nost conparable to that, of a.free brom ne
Con. [001A7SNCIon AR PREMbACCERPLT dAFfar i CrdaP feEhod bf 1 Fhb’ Bradant

i nvention, the anount of c gbined ch%orine ?h a chlonhne t%g stabilizer in

a water system 8§t 6H9g8r|§ “py gERBratig tre8 EAPSHRE "it he wat er

system %%En free chlorine is generated in the water system as described

above, th&8'fPE&&"Ehlorine can bind to the chlorine stabilizer remaining in

t he water syste to thereby regenerate, conmbined.chl ori ., _Thus, when a

chlorineECo té?g%ﬁﬁlSQQE%zFxgéngﬁgeﬂe %O§08§F§F}gﬁhgmﬁag%ngogﬁe treat ed,
ith, for_exanpl a | fam i or hl.qr,0 2- contai nin

Conbi ned e BPE heoF BB T FoRT CHE A BF L haedoREarEi REZ0S! Sanr Thedcthe

St ooneiASFEEP el AL he T LERNLOLLOR CaNGeLtalt OBuol l DRaHALRE does

not consi'derabl'y vary i ngée (fromacidicto alkaline
amcunt of combined chleorine or the stabilizer Iin the water

system is controlled by generating free residual chlorine in
the water system.

2. A bactericidal/algicidal method as described in 1 above,
whérein 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



[ 0018] No particular limtation is Inposed on the nmethod for
generating free chlorine in a water system so |long as the nethod can
generate free chlorine in a water system Exanples of the nethod include,
but are not Iimted to, a nmethod in which the aforenentioned

chl ori ne-containing or brom ne-containing agent is added to a water system
and a nethod in which a hypochlorite ion is generated thro gq?glectrolysis
of , for dexaripke, hbpPheoBpLan2Ggteotid! pdt asstumt & ht ot f e %%ﬁtﬁ'%ﬁﬁlne
Generation of free chlorine may be carried out in consideration of the
concent watsi-on of a chlorine stabilizer remaining in a water system The
remai ning chlorine stabilizer binds to free chlorine éo.fornlcogb;ned
chloriné, @ndaexesssirpddadhloring tan e %%t%%%%ag%% is! Cohbihed 15
chlorine can be effectively regenerated by,contLQIIing t he congeptéation of
free chitori‘n@bsycas “hEreal tift AFACA L bF etet &r i hed ™+ anye™“ [0010]
Preferably, the amount of conbined chlorine is controlled on the basis of

t he concents a6 éf free chlorine in the water system Wien a

hl ori ne- taini id IS, gdded t side. he. wat t [
uhi oh {9t SUTERF FBTaPNg. o Aot GF By GONER ot 51 & ekl ar e, and 1 he
trati f th hus- ated.fr | ori ' L D .
o or 6 eSS P RFerPReoan e aat bct B n 07 Bar LTT e Fehner

Thus, the amount of conbined chlorine .or th Lk ip the.-water system
can be ddHitTol9%edq i éaFggﬁ-WF&Srnﬁﬁﬁg?T’aﬁ agéggégﬁég&a%git?%ﬁm%%gconbined

chl orine or the cSttﬁf?i 'ogé%{aﬁgﬂ%ra%%de %%%EHSE&EU/QXS@{:?Q&-[QI%Q]; Al
sen

necessar%@o%qﬁaqﬁpt d nt"Imvention nay “al'so enpfoy control
means for measuring the .concentration.of. freg. chlovine-inoa water system
unt” 6

and cont¥ ng tv rée chloriné in the water systemon the

vater | FUHENG o7 Gyat B dar e COATI AGSGSTy Gontr S St Rr ough 1 Hi 8
and. € he BRI Or Ty b ST R iy Ba Sont ol Fo by f of -oxanpl 6. addi hg a
Concent 10T OfL -0 16 0030 NG DAt il ar TT oot on T I mposed on the
Exanpl < b7t he: TRRRur g maChod (] Ud & rechod Cn whi oh ehlorine o
Che. DPD KRG €T Ry pheriy | Sriod am ne) method. and o method in ahi ch 0

oxi dati on-reduction pofentdal; (ORR) dkRasyr edsdriaawatier esysbem, and free
chlorine concentration 1s estimted on the basis of the thus-measured ORP.
[0022] . orell tihe bacteri ol dald algicidali gmet/hadiefi dehe apresents enventi on,
the amount . of any of the aforenentioned oxi dant-based

bact eri ci dal/al gl cidal; agent s added i cort rolded edikatiriche fconcent rati on
of total residual chlorine in a target water systemfalls within a
predeterﬁyggghjéggﬁg andst he, apmund ofi anyrofodtihe eonbiined chlorine speci es
or st abi ers is controlled so that the concentration of free residua
chlori neh%,?owgm&\% ercsystemfalds midhi ma g edetieranned reangs..
Specifically, bactericidal/algicidal treatnment is carried out by

control | jngat he.aamunt 4f /& hei oxidantethased hatter idiedhl Jraldgiccd dal  agent
added so that the concentration of total residual chlorine in the target
wat er syst,em:( ashaeasyr ete bynoranse 6f ttee aitiotdme-zomoent r at i on- measuri ng
apparatus) preferably falls within a range of 0.1 to 100 ngC /L, nore

pref erably 1:t0-1091 pg: & £ Lda anggdyt conteol 14 ngpntrolled so that the

concentration of total residual chlorine in the water system
falls within a range of 0.1 to 100 mg~Cl/L, and the amount of

the stabilizer added is controlled so that the concentration



17 the amount of conbined chlorine or stabilizer so that the concentration
of free residual chlorine in the water systempreferably falls within a
range of 1 nmg-C /L or less, nore preférably 0.5 ng-d /L or |less, nmuch nore
preferably 0.3 ngG /L or |ess. Preferably, the anount of the
stabilizer added is controlled so that the amount by nole of the stabilizer
is generally 0.5 to 2.0 tinmes that of the oxidant-based .

bact er i cifddiveal giesiidale lagéntrdddedn the watre 6gFEEAt fatin¥of edndi ned
chlorine in the water systempreferably falls within a range of 0.1 ng-C /L
(1 over ldamas) afo BLeumg-ldY LT(dFFer linmt). Advant ageousl y, such
bactericidal/algicidal treatment is carried out by controlling the pH of

t he wat &t ?yél%fﬁ%%@atldaflﬁllc%ﬁiatlhm‘f’té?oﬁaﬁ&ed@ﬁ%?@@fjolTO%Y(Brefe’erabI y
6.0 to 9.0). Speci fic nmethods faor neasuri n% t he afor errthi oned t ot al
resi dualt Tl oriaE c SHEEREFati6n SAnd €& Tr dSi dlial *FHFofAE E6rHE8At Fation
wi |l be described in detail hereinbel ow. Bact eri ci dal / al gi ci dal
activityals preferabl y enhanced by increasing total residual chlorine
concentration. In such a case, stabilizer becones deficient by increasing
free restditttiiorite CoifdeéntTati on, whereas free residual chlorine
concentration is reduced by increasing stabilizer concentration. Such a
concent ridti%oh control may be automatically or nmanually carried out. The
amount of an oxi dant - based .bact eri ci.dal /al gi.cidal_, 18 agent. y be
control | ed by*Hedns 6t &h Oh: 1918 T 6t a‘lm’fr@é7gc E MR cRd0es I

t e
Sidudl (?ﬁ?i orine~concentration

anal yzer, while t unt, of. a stabil.i zer added i ontrall. y neans of
an on-| ihf?ec??@ec%cgagi %lc “or inhezﬁhcoo&nclenr?t ruacﬁ“ingn%adr?zln z%ﬁﬂ. %[%%%g No
particular limtation is inposed on the water .t ' t

bact eri ck?%l%ﬁé% ;%‘b(fﬁﬁjﬂjaqi%]tfh%og lo?l'(jtﬁr:le 1 "enster‘lat%ci %%ﬁtﬁ@o‘rﬁz\gyaggleif%g?rand t he
wat er system may be, for exanple,.- 00l.i r tem.a paper mll

wat er sys? eg?ntaay st ot et sirrtﬁegm V\f/acfare(r%aaséyesetq%rr(%%aCI aaeis/ca fpt%ggr@av%/at er system a

wast ewat er treatnent, syste ; syst ; i il a fountain
S %%%q%ggé%%ﬁﬂi %ﬁe gf&af%ﬁgdﬁlﬁgﬁﬂfQ%e

water systemel Vi ere actericidal/algicidal nethod of

the present [mvention [s,anplied th.ouch. Sdarget wales syskem-guen uhen

the water"3 emis’irra or the water system enpl oys,

for exanpl i@ié‘%/oa(rliil%ﬁa 1 %ﬁé}?@%&dé@d& QforfaRPereOr @ngopper all oy,

rat
= e : .
t he concen‘f ratron o (5] orine concentration in the water systemis

mai ntai ned_at . hi gh. J evel, . and thus, bactericidaldalgicidal,tineatwent, can be

effectively carried out in the wat er system In addition, since a

stabilizer jg.effsctiyvely utdlized.ip the vatels system dheramunt of the
stabilizer enployed can be reduced, and thus COD and the anount of nitrogen

derived fromthe.stabiiizer can be reducedorxamlies [H02d: ok9 The

present invention w [T next be described in nmore detail by way of exanples,
whi ch shoul d. not be,construed aselimgingdhe dmyvend ompdher elc@s 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



In Exanples 1 to 3 described hereinbel ow, free residual chlorine
concentration and total residual chlorine concentration were neasured
through the foll owi ng nethods. (1) Fré&e residual chlorine concentration (a)
Preparati on. OT DPD reagent N, N- Di et hyl - phenyl enedi am ne sulfate (1.0
g) is mxed with anhydrous sodium sulfate (24 g), to thereby prepare a DPD
(N, N-di et hyl - p- phenyl enedi am ne) reagent b) Preparation of phosphate

buf fer ¢pHoriBebSponcentr@t2onsl in EéamghﬁhédrOX|de solution (35.4 nlL) is
addedto 0.2 nol /L potassi um di hydr ogenphosphate (100 nL), and

trans- 1/ 2igycBohexanedi am netetraacetic acid nonohydrate (0.13 g) is
dissolved in the resultant m xture, to thereby prepare a phosphate buf fer
(pH - 6.5). (o) .Msaser emanepsf showangeshanakl scRVEE! e TEorfte FaSatd i6r

The phosphate buffer (2.5 nl) is placed in_a container (50 nL) having a
stopperchandimbecDﬁDeneagémDn§015 §yamgladded thereto. Subsequently, test
water is added to the container so that the total anmpbunt of the m xture is
50 ni, figtigowdd by mi xing. Thereafter, an appropriate anount of the
resultant solution is placed in an absorptlon cell, and absorbance is
measured at abgut 45BB.owe abo@p655§lﬁﬁwﬂ@tﬁ@§n§0@ﬂl§9pmﬂﬁﬁﬂ<§ﬂ%ﬁ@¥
spectrophotoneter. Free residual chlorine concentration is determ ned on
t he basespdbyadcahi Bratber 420 curve whi ch has been prepared in advance.

(2) Total residual chlorine concentration Pot assi um i odi de (about 0.5
g) is atdedrtigtdnd difsSelfesgnics thaesegti on obtai ned above in (1) (c) (50
m.), and the resultant solution is allowed to stand still for about three

m nut es.[CTHéxleafter, in a nmanner simlar to that described above in (1)
(c), absorbance is neasured at about 510 to about 555 nm by neans of a
photoelectrldlsphmﬁkxnﬂunqwméter and total residual chlorine concentration
is determ ned on the basis of a calibration curve which has been prepared
in advance. [DO025jolExanmpiagel Stigs | i zati on of hypochlorite salt

Sodi um hypochlorite (0.014 mmol /L) (total residual chlorine concentration:
1 ng-Gi /L) wes. atied axrtsinafirat ed cool ing water (M al kalinity: 250 ng-C /L,
cal ci um hardness: 250 ng-C /L, and nmagnesi um hardness: 125 ng-d /L) (1 L)
at 30C. Sodi ufn Sidearritleonias addé&dotioserRgievol ing water so that the anount
by nole of sodiumsulfamate was 1, 2, or_ 5 times that of the effective

chl ori nsconporias ofr Mﬁmﬂwﬁbﬁhl%ﬁ tlevention'As a result, free residual
chl orine concentration was found to be maintained at a Iom/IeveI about 24
hours afi®>iitiation of reaction of the hypochlorite salt with the

sul famate salt (the ratio by nole of the sulfanate salt to the effectlve
chl orine conpBrenprofenthel MpoeitDritkl sag¥t -be pgescribed 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 chlorine 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-



or nore). 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 chlorine concentration;
"F-Cl2" represents free residual chlorine concentration; and "NT"
represents stabilized hypochlorite sal{yconcentration ([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 /L) F-d2 /L) NT /L H
0 1.17 Ogbdectively regenerated(by2 at leagg? c%using fégg c%loriggg ) P

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
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11
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



0.31 0.61 8.79 19.7 0.81 0.19 0.62 9.05 24.1 0.79 0.17 0.62 8.80 47.5 0.73

0.10 0.63 8.82
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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.



22 [0027] [Table 2] Table 1-2 Total residual chlorine =1 ml L,
nol e of sulfamate/chlorine =2 Tine hr O Inn I M. 93 NT ns/L pH
03 1.05 13

HC1O + HyNSO;~ — HCLINSO; + HxO

2HCIC + HpNSOy" — CINSO; + 2H0

Rati o by

0. 07

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.

HBr(Q + HyNS0QO:  -» HBrNSC;™ + H:0

ZHRTO + HoNSO3™ —» BrNSOs + ZH20

A mono- or di-bromosulfamate lon exhibits a
bactericidal effect almost comparable to that of 2 free
bromine ion.
6017}

Tn the bactericidal/algicidal method of the present

invention, the amount of combined chlorine or a chlorine

836
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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



838 93 039 0.12 037 8.96 24.0 039 0.10 039 831 47.6 036 0.05 0.81 835
[0028] [Table 3]
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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.



Table 1-3 Total residual chlorine = 1 ng/L, Ratio by nole of

sul famate/chlorine =5 Tinme (hr) T-Cl2 (nmg/L) F-A2 (nmy/L) NT (nmg/L) pHO
1.06 0.90 0.16 8.77 0.7 1.01 0.40
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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



0.61 8.80 1.3 1.00 0.38 0.62 8.80 2.6 O
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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 concentration 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

.99 0.22 0.77 8.81 4.6 0.98 0.19



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 consunmed by
cont am nants Sodi um hypochlorite (0.0705 nmol /L) (effective chlorine

18
agent added may be controlled by means of an on-line total
residual chlorine concentration analyzer, while the amount of
a stabilizer added is controlled by means of an on-line free
residual chlorine concentration analyzer.
[0023]

No particular limitation is imposed on the water system
to which the bactericidal/algicidal method of the present
invention is applied, and the water system may be, for
example, a cooling water system, a paper mill water system, a
dust collecting water system, a scrubber water system, a
wastewater treatment system, a water system for cutting oill,
or a fountain water system.

In the case where the bactericidal/algicidal method of
the present invention is applied to such a target water
system, even when the water system is irradiated with
sunlight, or the water system employs, for example, piping or
a heat exchanger made of copper or a copper alloy, the
concentration of residual chlerine concentration in the water
system is maintained at high level, and thus
bactericidal/algicidal treatment can be effectively carried
out in the water system. In addition, since a stabilizer is
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

[0624]



23 concentration: 5 ng-d /L) and sodium sul famate (0.3525 nmmol /L) (5 tines
(by nole) the amobunt of the effective chlorine conponent of sodium

hypochl orite) were added to sinmulated <ooling water (Malkalinity: 250
ng-C /L, cal cium hardness: 250 ng-Cl /L, and nagnesi um hardness: 125

ng-Cl /L) (1 L) at 30C. Contam nants collected froman actual cooling water
system were added to the cooling water so as to attain a turbidity of 100.
The ef f ecti verehlpordsse tc dnpeneritnwas léonsuredebylcele 1o6AtT am FRAEs. Tot al
resi dual .chlorine concentration was reduced from5 ng-C/L (initial) to 1.5
ngd / L idetatidutoyt eee cdagsamateshi hpehnehprldi ret 56draRthypeehFdrite was
added (effective chlorine concentration: 5 ng-C /L), whereby total residual
chl ori neligoricdent rdts drviendreaséd=t6+6.-5 ng-A /L. Virtually no free residual
chlorine was detected; i.e., a stabilized hypochlorite salt was

regener at ed. IThéieaftiers It He ef Feerinvecehhericné PEdRPonént was S¢oHedmed
again by the contaminants, and total residual chlorine concentration tended
to be reduced.neTh@ncEsies i@e a8HowA TP ER§icpal ChloIFhe effective
chlori ne conponent (hypochlorite salt) is consun%ﬁ b%‘the C gtaninants, but
the sul femmates tvaltl arerdiiss Teq StRE Wat' éP gy stem “Wen“the Wﬁg Ehforite salt
is further added to the water system the hypochlorite salt reacts with the
sul f amat € )sdltes erfailfliig iR -tHe Ratter “§YStem*“f'o t hereby regenerate a
stabilized hypochlorite salt. Thus, chlorine concentration can be
control | &8 ifFedmEdtidl Shater SyséMmbas fol | ows. Wen the concentration of
24 the effective chlorine conponent, of a st b'Iizeq‘Q%pqchlo%ia% al't

(total residudNchtdrines AoHeet T4 tidn) S & Ced," th& corc8ntrat i on of
the effective chlorine conponent. (total. residual .chl orine concentration) is
mai nt ai fed- At EHEYE e7Ted %”é\f(%ltet fl(%iué’ ’a&&’l {375 ¥ grﬁ)ﬁg%hlaori te
salt. When the hypochlorite salt is excessively added with respect to a

sul f amat’eF'saitt Nt %ﬁ;qﬁ%ﬁgﬁﬁﬂeQ%W%%*H@Wﬁ?%ﬂH%%%%%&”In this case, when the
sulfamate salt is further_added, free residual, chlorine concentration can
be reducgd), %ﬁﬁ9%4ﬁ§%ﬁ9ﬂﬁqiéhﬁf9$fﬁgb%?%ﬁ%?é @%ﬁf”égg)be regener at ed. [0030]
Exanpl e 3 Reactjvit e en sul famate salt. .a hypochl or.i t.

Sodiun1hypoch§o IT%yfg.%g%' j 5O§¥% éﬁq%éybhayﬂ%ﬁﬁgﬁﬂnéﬁkgﬁ%%ﬁ%ration

6 mg-a /L added to sinmul ated col | lal j-ni ty, 250 mg-d /L,
cal ci um {ﬁ%rmsr%&g[’j@%%sd]ﬂnf CgLﬁq'qufBO eg%hum %{aartgr\l/g@sotsaf%g ’nél-n /L) (11)
at 30C. Sodi um sul f amat.e was. added t.0 | 4 ng..wat, 3Q,4-hat. t he anmount
by nol e b?“*s%m'% Shr %E}r%%aeﬂ%\%gaqﬁ%%ée 1;5‘%&8%&4%1}[’3}9@33 t ecl%V}:%fe t he

ef fect i ve, ohl o] ne. copponenty of, sodi U yRoeh! gritie, . oldoued .y

exam nat i oh™ of “’change over me | 2 or F-Cl2. The results are shown in

Table 2 and Fig..3 in; Ta 2 and Fig. 3, 22 hours after
initiati%ﬁe%$}$e%c%?%%P% t%ﬁ% Eypocﬁ?%ri?%gga1t with the sulfamte salt
(the rat}o, by 1ol eeplnd hee stdamale salt &o dheeldeddme anlor i ne

0 e

‘conponen ypochlorite salt = or nore), a stabilized hypochlorite

sal t was found,fo,pe. %ét@eﬁ?f%fd@ andyfyees residual i chl ofd@iner
concentration was fou to be maintained at a low | evel. Conparison between

Table 1 and Jabl .2 shomss thglet hesratenofpmenesaidon of. 4he stabi |ized

hypochlorite salt increases in accordance with an increase in total

resi dual ;ghlorine, concent raldfingm k@Gl 0 i6 ngcell/ ko [0031]
container so that 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 cof a calibration



[ Table 4] Table 2-1 Total residual chlorine = 6 ng/L, Ratio by nole of
sul famate/chlorine = 0.83 Tine (hr) T-d2 (nmy/L) F-A2 (nmg/L) NT (ng/L)
0 5.96 4.84 1.12 8.92 1.0 6.20

20

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

pH



3.80 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 '
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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




5.
ng
F-

80 1.14 4.66 8.84 [0032] [Table 5] Table 2-2 Total residual chlorine
/L, Ratio by nole of sulfamate/chlorine = 1.7 Tine (hr)  1-d2 (ng/1l)
a2 (nmg/L) 5.28 NT (ng/L) 0.76 pH
22
[0027]
[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 0.89 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]
Takble 1-3
Total residual chiorine = 1 mg/L, Ratio by mole of sulfamate/chlorine = 5
Time T-Clz F-Cly 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

6



8.95 0 6.04 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
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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



5.04 8. 68 21.8 6.28 0.37 5.91 8.87 26 [Table 6] Table 2-3 Total residual
chlorine = 6 me/L, Ratio bnmole 111EMEM BM 06. 045. 04 of sul fanate/chlorine =
4.2 NT(m/O pH
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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 concentraticn}) 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- alkallnlty 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 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



1.00 8.88 111111111111 2.3 6.00 6.04 1.12 4.88 8.83
6.00 0.12 5.88

0.52 5.52 8.89 3.3
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generated, and free residual chlorine concentration was found
to be maintained at a low level. Comparison between Table 1
and Table 2 shows that the rate of generation of the
stabilized hypochlorite salt increases in accordénce with an
increase in total residual chlorine coﬁcentration from 1 mg-

Cl1/L to & mg-Ci/L.

[0031]
[Table 4]
Table 2-1
o Total residual chlorine = 6 mg/L, Ratic by mole of sulfamate/chlorine = 0.83
Time T-Cly F-Cl, NT oH
(hr) (mg/L) (mg/L) (mg/L)
0 5.96 4.84 1.12 8.92
1.0 6.20 3.80 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 4.66 8.84
[0032]
[Table 5]
Table 2-2
Total residual chlorine = 6 mg/L, Ratio by mole of sulfamate/chlorine = 1,7
Time T-Chy F-Cly NT OH
(hr) (mg/L) (mg/L) (mg/L)
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 3.82
3.2 5.96 0.92 5.04 8.68
21.8 6.28 0.37 5.91 8.87

[0033]




8.88 21.9 6.44 0.09 6.35 8.86 [0034] Exanple 4 The net hod of the
present invention was verified by use of an apparatus shown in Fig. 4. Fig.
4 shows an open-circulating cooling water system enployed in Exanple 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
punmp P, and is returned to the cooling tower 1 via a cooling water pipe 4.
The cool ifigbteowel 1 (refrigeration capacity: 400 RT, water storage
capacity: 30 nB) was operated at a concentration factor of 5. The cooling
tower 1 has a fan F and contains tT@&t$ r¢air-conditioning cooling water W

The fre ;:, LIS GRI GG Y BT R0 Bl mERIGH SIRHAE)/ FRAIeD 48T er Wi s

neasure Formea—oYy- ans—of—a-free—chtori ne
control | secti®§ 5 and a Jﬂ%lned chlgyCHe coft rol @; tion 6. The free

chl oring_confdl secti ofM8/kn i 'u_téﬂﬁLghmamdma_cheaLcaL.feed
inlet 52. Con®i ned chlorﬁdktcontrol se@4ion 6 i ncldfes a cheni%88 tank 27
61 and a cherpg:al feed 1 glg 62.| The wppunt of fr&d&hlorine @.88onbi ned
chlorine=is %qytr0||ed Og §41€ Dasi's qfsphe Tree chlgrine concenggation as

measur e ans—of—-t-he—sepsor—S—en g dn EC[rOGe Ine
anount gg?z;gz?rhlnr-nn Was—cont sllehyzhrcuqh 255: of—of a..gggbu.uulte
salt. ChlLorodhPfanic aci 8-hs e Inyf:QiO s..combine@:thl ori t he
wat er system chlorosul fam c acid was added so that the chlorlne
concentration was adjusted to 15 ng-C /L with respect to bl ow ng down the
cool i ng vwanen In the water system the anount of the hypochlorite salt
-added was congrolled by neans of the sensor S so that free chlorine
TtoncentratiLepiwas 0.5 ng-C /L. Conbined chlorine concentration was neasured
t hrough t he D net hod (determ ned by use of the follow ng relation:
conbi ned chl orheeye@peanbrathenpretehal ineshduah ehkoremeércencent naki on -
free chlorine concentration). Fl aked slinme was non-forcedly
di schar ged thregghrbtowi Bgodawnnatiagn kot ensyt y4 asicordiag doet-he
concentration factor, and a forced renoval of the sline (e.g., cleaning)
was not eakkued:odt. th&anthetm&tepssyﬁtempmasedomnlﬁmem&&y éperated, and
change over tine in conbined chlorine concentration and free chlorine
concentr ahiienchanthervaterigsystemwas ebservegstFhe resulbtg areeshown in
Tabl e 3. [0035] Conparative Exanple 1

supplied from a cooling tower 1 to a heat exchanger 3 via a

-

':5

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



The water system was continuously operated under the 28 sane conditions as
i'n Exanple 4 (i.e., chlorosulfamc acid was added so that the chlorine '
concentration was adjusted to 15 ng-Cl/L with respect to bl owi ng down the
cooling water), except that free chlori-ne concentration was not controll ed.
The results are shown in Table 3. [0036] [Table 7] Table 3 Period (days)

Exanpl e 4 Conparative Exanple 1 Conbined chlorine (ng/L) Free chlorine
(nmy/ L) Céhabendda 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



chlorine (nmy/L) Free chlorine (ng/L) 7 0.5 3 0.0280.640.0814 0.4 3

28

same conditions as in Example 4 (i.e., chlorosulfamic acid
was added so that the chiorine concentration was adjusted to
15 mg-Cl/L with respect to blowing down the cooling water),
except that free chlorine concentration was not controlled.

The results are shown in Table 3.

[0036]
[Table 7]
Table 3
Example 4 Comparative Example 1
{ Period Combined Free Combined free
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 0.9
8 14 0.4 3 G.1
14 11 0.5 2 0.0
20 13 G.5 4 G.1
[0037]

As shown in Table 3, in Example 4, combined chlorine
concentration 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
pexiod_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



0.1 14 11 0.5 2 0.0 20 13 0.5 4 0.1 [0037] As shown in Table 3, in
Exanpl e 4, conbi ned chlorine concentration was nai ntai ned at high | evel, as
conpared with the case of Conparative Exanple 1. Particularly, in Exanple
4, conbined chlorine concentration increased as the operation period of the
wat er system was prol onged, and this change in conbined chlorine
concentration suggested that the conbined chlorine was regenerated in the
wat er syshenppFhesécdapariadi celbechk hatdoest Exblinpl et2e ¢HeO cdféentrati on of
t he conbi ned chl orine detected was mai ntai ned nearly equal to_ that of the
combi nedcbhboinpevesnpolintdeaededz L ¢A eont Fasto I Torparatvel B@mle |1,
conbi ned chlorine concentration was nmai ntai ned at |ow | evel throughout 29
t he operahiioriperipdtnahivehesuggests -t hat the conbined chl ori ne was not

regenerated due to 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.



These data indicate that the nethod of the present invention realizes
control of chlorine-conbi ned conpound concentrati on and regeneration of a
consuned chl ori ne-conbi ned conpound, and a consi st ent
bactericidal/algicidal effect is obtaified through the nethod. Industri al
Applicability [0038] The bacteritTidal/al gicidal nmethod of the present
invention is a technique in which an oxi dant-based bactericidal/al gicidal
agent (ePgayiaghypochlorite salt) is effectively reacted in just proportion
with a sulfamate salt, to thereby generate a stabilized hypochlorite salt.
The met hoBief the present invention is widely applicable to a variety of
wat er systens, including a cooling water systemrequiring

bact eri ci dal / dlgi EfdartiFearreAtineDlalngs 30 [Fig. 1] (1) Effective

chlorine 1 ng/L (2) Residual chlorine concentrati9n
(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)



ime(hr) [Fig. 2] (1) Residual chlorine concentration
me(hr) (3) .

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



Addi ti on of contami nants (4) Addition of NaCl0 (5) Total
resi dual (T-C12) (6) Free(F-Cl12) [5&9' 3]

added is contrelled so that the concentration of total
residual chlorine in the water system falls within a range of
0.1 to 1060 mg-Cl/L, and the amount of combined chlorine or
the stabilizer is controlled sc that the concentration of
free residual chlorine in the water system falls within a
range'of 1 mg-Cil/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.



(1) Effective chlorine 6 ng/L (2) Resi dual chlorine concentration
(mg/L) (3) Time(hr) 31 dains % A bactericidal/algicidal nethod
conpri sing addi ng an oxi dant - based ba ?ericidal/algicidal agent and a
stabilizer therefor to a target water system characterized in that the
anount of the oxidant-based bActericidal/algicidal agent 32 added is

control ! g s Lhal Lhe.ganoentrati,on Ak, L8aa%8rssgdfé@h9nle hng in the

wat er syé e al"l's W thin a“range of the anmount of

combi ned, el onl 1%, 0r. 08 1SLAY WtlindsS ONL;ok] te%ysqptcfi%tasﬁga%@%ent ration

of free residual orine inthe water system fall's Wi thin arange of

mg-C /L or.iess, wherein the oxjdant-hased hacterd cldal/algl.gi dal agent is

at | east” one species selecte ron1t e group consisting of hypochl orous

acid, and,salis Q;oﬁ B o AN, tre wartheridt dihe sStabildzer i s sul famc

acid and/or a salt ereof .
increasing stabilizer concentration.

[3] A bactericidal/algicidal method as claimed in claim 1 or
2, wherein the amount of the stabilizer is contrclled so that
the concentration of free regidual c¢hlcorine in the water

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



33 [2] A babtericidal/algicidal method as clained in claim11, wherein the
stabilizer becones deficient by increasing free residual chlorine
concentration, whereas free residual ¢éhlorine concentration in the water
systemis reduced by increasing stabilizer concentration. [3] A
bactericidal/al gicidal nethod as clainmed in claim1 or 2, wherein the
anount of the stabilizer is control]ed so that the concentration of free
residual chlorine in the water systeftiahithin a range of 0.05 to 1

mg-Cl /L. 34 Abstract The invention provides a bactericidal/algicidal
net hod i ncl uding Befdingl an foxdetr s baded WactEradi/ddlgial igieci d@tdgént and a
stabilizer therefor to a target water, system characterized in that the
anount o%n%%ﬂﬁﬁ?ﬁxFQQﬂQﬁi%ﬁaQﬁlQQR§é§%ﬂﬁd¥i CH FE &rdyétemi s

controlled b enerating free residual. chlari i system and a
bact eri cidal aﬁ%b(%ri]cél‘ dSaTiCﬂc(rrlrl\e\]tjhzoe itncefruegil% nrgCLg)d i ng%% r?ncoijigl g\r%?%%é%él’

bacteri cigdal {al 9i cidal; agent: and: a,shabi ldzefrtheref ohite jact argetwat er
system characterized in that the anmount of the oxidant-based

bact eri cieab{ al gi€i daltagenttadded isn cdentdolded 1s0 thatyarkeacdngent rati on
of total residual chlorine in the water systemfalls within a predeterm ned
range, afde¢ heeambunt «flconbi ned CH ordtme arystee, steali 15 zer is control | ed
so that the concentration of free residual chlorine in the water system

falls wibhithea prddetrinmethy difd1od 1NCIUSH16hjeEAIIGE Fhé ¥ predent

invention is to provjde ctericidal /algicigdal t hod i ncl.udi ng addi ng an
oxi dant - based Tﬁéﬁ%ﬁ%?ﬁQéhggh%ﬁ?ﬁéhﬂ Hgéh %ﬁﬂjﬁaféé%&ﬁyﬁéfék°t@éFgP%r to a

t ar get er s m f i Ci i.cidal . tir t;, r-ei :
anmount \gf(t) c%)n%fx’?l%%” c%%)eflpn %é#’hg&{égt%b%elcﬂzle%% slrggttnh{%gltlhee\c/i\@%g}%% };?re%e anmount

of the oxjdant:bhased,bact ericidal algi cidal - agents pddedidazacant rol | ed,
whi ch nethod realizes effective utilization of the stabilizer, to thereby
reduce tBhenamunid ofothieastahd | dzere el nyed @hd dter educeit@D and t he
amount of nitrogen derived fromthe stabilizer, and which nethod does not
requi re ahépecnal iconte obaappadad ue forld s -4 el i inig 4% déséied above.

range, and the amount of combined chlorine Qr the stabilizer
is controlled so that the concentration of free residual
chlorine in the water system falls within a predetermined
range.

An object of the present invention is to previde a
bactericidal/algicidal method including adding an oxidant-
based bactericidal/algicidal agent and & stabilizer therefor
to a target water system for bactericidal/algicidal
treatment, wherein the amount of combined chlorine or the
stabilizer is controlled, and the amount of the oxidant-based
bactericidal/élgicidal agent added is contrelled, which
method realizes sffective utilization cf the stabilizer, to
thereby reduce the amount of the stabilizer employed and to
reduce COD and the amount of nitrogen derived from the
stabilizer, and which method does not require a special

control apparatus for in-line mixing as described above.



