; e3el 4V6Tkss, ~ a ' M CROBI Cl DAL AND ALG Cl DAL COWPOSI TI ON, M CRCBI Cl DAL AND
ALG Cl DAL PROCESS FOR A WATER SYSTEM AND PROCESS FOR PRODUCI NG A

M CROBI Cl DAL AND ALQ ClI DAL COWVPCSI TI ON BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to a mcrobicidal and

al gi cidal conposition, a mcrobicidal and al gicidal process for a water
system and a process for producing a m crobicidal and al gici dal

i orobi ci daM R OHG DAL A Srer AT COM R DRI B MR R AL

process [ or A\l EEIEYShEPROCESSIRSR S W ATEN SYUTHN AN BROERLdal and

al gi ci dal conposition, are characterized 1n that deconposition of
effective conpongror PRODECENEAIMICROBIGED 21 9ND AhGTenthgopper ion is
suppressed when the conposition is |left standing, stored or used outdoors.
2. Description of Related Art VarCoMPOSITDOBS caused by m croorgani sns and
al gae have been taking place in many types of water system For exanple,
bacteria such as zoogl ea-form bacteria, filanmentous bacteria, iron
bacteria, sulfur bacteria, nitration bacteria and sulfate reduction
bacteria, fungi such as BASIRGBGHINIOF PHE ENVENHI@N al gae such as bl ue
al gae, green_al gae and di atonms grow in a cooling water system of the open
circul ati orl-EWg.OfSihPrlﬁV&ﬂ@O%I udge are formed by attachnent and

accurrul ation of dirt in a soft nmud candition which is . fqrmed froma m xture
cont ai ni ng thes 'Ryesent imyeptpn-gelafes Jqq aséﬁﬂ’rﬁml‘{iﬁs ﬂ @Ilgﬁﬂéflaénd

| ud _onl dect in the. ffiCi d 1

DUt o so | SmPogis i, BiORb AR  ph A Fra s 1t BaEded R v AT o1 | o
i . d xhi Ri . ad f on h heal t h.

o100 11 SRt EShlORHI bt YA B e

scattered fLOR-GRAY NGhel PHRESL ]illl‘{)blﬁiidw&@ﬂhtéy 8 8nlidkobl¥dPPREE algicidal

manuf acturing, various types o acteria, fungli and yeast grow and slinme is

forned. Sl icompesitisis d“ﬁiicmhéidﬁpéﬁ&fﬁ%ihfdau hRofs8dUE b WHES Sstdialfsd aspot s
and eyes to decrease the quality of the product but also break in the

manuf act ur @ado@apdbr prediicing deticrsdeidahandr dlidikddalvednipositiop; exteoh drbe
troubl es caused by m croorgani sms and al gae such as those described above,
it has her ehafauterized mn ¢hatldetomaipasition af effective ebapedents by thaevgffagerft such
as a hypochlorite is added to the water system It has been considered
that, in gewmazioclet ightjrodidepper idre tosuppnessed whea idiegeranpesition isdefir essed
when the concentration_of residual chlorine in water is 5 ng C/liter or
hi gher. HowtaRtingdskosad o3 iuspdpuddoanse chl ori nebased oxi di zi ng agent. such

as a hypochlorite tend be, accel erated by exposure to ultraviolet Iight.
Wien a ni c:ﬁoﬁe&FﬂailogrﬁfgﬁqﬁF%gﬁ agent is placed into a plastic container
or the like andyst t i .Qut { c rine:

oxi i 2i ng agent IuTPRG BRI BTy thiBkeRh i SRRl BEORREE |

ul travi ol et} @ghblacelih&hahfayPhs WPt 3y RM. akgl kaRL1A9%elig fHchSO! ved
A plaghiprihahy RbE ok Wik K

i r]t 0 wat ?I’, | I CU . a Cool I ng. wat er system . open .
ci rcul ati ongt ¥EgleAdbriNHaetis NFilMR oS BQ&SM};&E elrons haRteies fshemarl | ght.

Mor eover, when copper or a copper alloy is use or the material of piping
and a heat hxtdigofitration hRcY@i£ansly silatearsluttion bacteria, fungi such as
saprolegnia and penicillium and algae such as blue algae, green algae and
diatoms grow in a cooling water system of the open circulation type.
Slime and sludge are formed by attachment and accumulation of dirt in a

soft mud condition which is formed from a mixture containing these

microorganisms as the main component, inorganic substances such as soil
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copper ion is eluted into the water, deconposition of the chlorine-based
oxi di‘zi ng agent such as a hypochlorite is further accelerated. It has been
known that the effective chlorine conponent can be stabilized by adding
sulfamc acid or a salt thereof to a hypochlorite so that

N-nmonochl orosul fam ¢ acid, N, N-dichlorosulfamc acid or salts thereof are
formed. However, even when the stabilization is achieved by the addition of

| f am i I h f b i i th . h
sultm o 96ed Socaitdodicr e PRt BASTHESTARE oY B ASROESL it e
exposed topyht éﬁi’c&é’ﬁ@t aJB&l g,.%gr wdiEF Bb@ But g‘lsﬁ‘wéﬁ%ﬂ&?én 89%&%%%'11@@' .
COﬂpOSItIOﬂ an a m ¢robi ¢idal and alg|C| a process or a water systenlln

whi ch the Lagsyipindheoséd{S6hlYE FRRAREREG AR BR SHRBF g-géﬁéin ighctyen the

conposition Is Stored or used or the process Is conduct in the

envi r onmengxeMRe sliekse Widety okl Surha®hefth.l N FoReeRMRPRNCRg/INERRRLT 10N
has been desired. SUMVARY OF THE | NVENTI ON The present invention has an
obj ect of Atseusdingaused lgy Dbgnndth tarterah geatiteiald feompanilinigowans aln

m crobi ci dal and al gi cidal process for a water systemin which

deconposi t howabdr shetesf fincthev paperpoaenfastuninghearbhiectypes ofl bacterial et

|l i ght and copper ion can be suppressed even when the conposition is left
standi ng, Bngicthdyeastegraveadoylineis foranegt o celime;j ecausen ot 1oady defesbdr s and
a process fo and al gi ci dal iti? . As the

r. producin he m ¢robi ci dal conpo
result of M%‘E?m@u@t as %quhép%smm%%ﬂ%?%sq Bhf‘agﬁ? % of Hee apove

object, it was faund that the. deconpositipn qf the chl orine-based, oxidizing
agent - coul BRI albotrask Rt JvgeedPpeh St to GearoRee thing

al gi ci dal cquqihykon contai ning the chlorine-based oxidizing agent and

sul fanic aff 4%alt thereof at 13 or greater and that the deconposition

of Lhe, chlor nerhasedofiifh ELAANERL 1S5 LS, RLLSGHL KEL NI BUORL B2 REC her

an azole conpou was con centratl on resi dual

chiorine condd B&RIdA 8bHRY- it TR RERIEMREe TRYRNIAMCHAE tREE aCHIBliked based
on the above know edge. The present invention provides: (1) A m crobicidal

and al gi ci Babed 6x3d8Ink spenoftiuch seeiThypedtonitd iy adddbtietheOwhtizéygerngent and
sulfam c acid or a salt thereof and has a pH of 13 or greater (2) A

conposi ti ofit Has beehednsidefdd that)en eenetdle thd goowtleobadebopgamismisnandigent i s
sodi um hypochlorite~ (3) A conposition described in any one of (1) and (2),
wherein a elgaeeran dfe suppressed achen dhe ccongentrationcof réssdual chlogingeimf 0. 3
to 1.5 noles per 1 nole of available chlorine in the chlorine-based

oxi di zi ng #gder ig 2)ma Adiss sirthighere sdpwprer, idecamposiitonoef ¢he chlppinesand (3),
Lo 159 by farhOxisieine Seemb Suphasco MaRChIrita BMaN e FOGFIPFRLedShT &
oxi di 21 g aseare Wi olsT ARG WWBEm A ko BlRa AT aleigrlal g8EE R

(7 A conpblfiEfOTRACk PRRGHCRRIANER b b NI WAL cfERaoP Tofl achidihe O 021 €
esor | bed Panded; Hho LIS rBReR oo o RaM B RERD B 8 oy RS hound
i's benzotrjaésthBosdd b9!erlposlipe @ @iftrdviolet light. After the microbicidal and

algicidal agent is dissolved into water, it is difficult in a cooling water
system of the open circulation type that the cooling water is completely
shielded from light. Moreover, when copper or a copper alloy is used for

the material of piping and a heat exchanger in the water system and



(9) A conposition described in any one of (5), (6), (7), and (8), wherein a
content of sulfamc acid or a salt thereof is in arange of 0.3 to 1.5
nol es per 1 nole of available chlorine in the chlorine-based oxidizing
agent (10) A conposition described in any one of (5), (6), (7), (8) and
(9), wherein a content of the azol e-based conpound is in a range of 0.05 to
3% by wei ght (11) A conposition described in any one of (5), (6), (7), (8),

9 d (10), wherei tent, of t hlorine-b i dizi t is i
& ange of PR Bot5 B GRE S eelEy S PRASHSR Gh iR PR hare "
chl orine (éﬁgiﬁhg‘a%reﬁp'sﬁkﬁﬁls aafsig%;?c'h%xgtedﬁ' fullt s efeQhtdd, WAL Er system whi ch

conpri ses I'ng®a-chlorine-ba ox1 dI zi'ng agent, an azol e- based conpound

and sul fam ¢ acy t VAN SS
described in (15??9%%%%0 RAPERRL the SRR SlofH St é@%’%ﬁicgﬁg‘gééi um

hypochl ori @bilidd byl aRHAELSS fERCAHRR d shlatler@BLtP4 hypdehdpile 6dThat Wher ei n
t he azol ebased conpound is benzotriazole or tolyltriazole~ (15) A process

for producNagoaothlorehiléided acad NgNediehibrbs wlfampis htidosy dlt<tharesphises
prepari ng an aqueous sol ution conprising at least sulfamc acid or a salt

t her eof anfbrangi ridgwbedorvandyhdrhthestiabélizataddisnarhdevdd by ithe addsesh

oxi di zi ngmggent to the prepared aqueous solution (16) A process described
in (15), pelfamitacthboa salt thempipripiiokblery regwinsiwithoispeethiqptlehl ori t e~

(17) A process, described in any one of (15)h1eand (16),, wherein a content of
the chlori bla@eafé&?aigznhgv%bﬁhe itank piLhepgpntoe @aﬁ%ff PysdoRrs\@dyht
d th tent . ai | abl hl.ori 18), A i bed i
ARt S e e et AN
It th f .S .id . of . 0, 31t B I f il abl
chiorine i P hesikRpdI ASRRbnR it it wis BB el BBl Rt MR Prbea 1 n

¢ _ : . .
compri oi ng"SrH ghé it o 19 GG ShmptEhs Bph 1R ARIRRMEERMLA WPy
further coppd iceRfHARNIEE GsCstRed dorC UFBRUA tﬁ@\%ﬁo%@és As PERfRRBedlGRCERDED 1N
any one of (15), (16), (17), (18) and (19), ereln a content of the

azol e- basegn¢iesRfIeN dxpobéd 3o nANGEis1Et Pigh dron3thdPrewengdiof BRbEFion
DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a system di agram of a

ci rcul ati npasvheen deystdm used in Exanples. The nunbers in Figure 1 have the
foll ow ng neanings: 1: Water tank 2: A punp 3: A flow neter 4: A copper
t ube DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
SUMMARY OF THE INVENTION
The present invention has an object of providing a microbicidal and
algicidal composition and a microbicidal and algicidal process for a water
system in which decomposition of the effective components by the effect of
ultraviolet light and copper ion can be suppressed even when the
composition is left standing, stored or used outdoors or the process is
conducted outdoors and a process for producing the microbicidal and
algicidal composition.
As the result of extensive studies by the present inventors to achieve

the above object, it was found that the decomposition of the chlorine-based

oxidizing agent could be suppressed by maintaining pH of a microbicidal



The first enbodi ment of the present invention relates to a mcrobicidal and
al gi ci dal conposition which conprises chlorine-based oxidi zi ng agent and
sulfamc acid or a salt thereof and has a pH of 13 or greater. The second
enbodi nent of the present invention relates to a mcrobicidal and al gicidal
conposi tion which conprises a chlorine-based oxidizing agent, an
azol e- based conpound and sulfamc acid or a salt thereof. In the second
enbodi ment _of the.present invention. it i.s preferable that.the m crobicidal
and 2l g1 o 831 VRS B BRonlieT A ine ;BRI Bafed Miaie e Bkl i aa
and al gi ci dgh BLOCRSS AN By V&' &l SURAEOE Gl 1BCP ERERL, | PN AN fOTPTi Ses
addi ng a chl orine-based oxi di zing agent, an azol e-based conpound and

sul fam ¢ agl&nodtisaldf @Héeémghﬂe%@sewaaﬁaiﬁﬂ%ta?ggt BYad'2idi8 dif&tRRIPOSI tion

of the present 1nvention or 1n accordance wt process of the present

i nvention, s @geeERaE Whel oh tdwlef Easpowed CREROBEAtANEE SUAPRRSSAskIeven in
the environnent exposed to ultraviolet light. Therefore, the high

concent r at ¢aeeatratesi dfatesithhalk ichboriise rauhd dienenaiandiddde nThe oppesedal and
algicidal effect is effectively exhibited. Formation of slinme in a cooling
wat er syst mmentionhead béecampldied pased nndhe abdvatknmetedgs! i ne can be

cl eaved. The chl ori ne-based oxi di zi ng  agent used in the present invention

i s not particul Ahepresentiayenteanpoerlest t he chl ori ne- based oxi di zi ng agent
i ncl ude ch]qripe gas,.chlorine dioxide, hypochlorouys acid, and salts

t her eof , chﬁor*’i\cméfgphl% anf algipdaloeamppation which sempriseg dupriget her eof
and chloripated isocyanuric¢c acjd and.salts thereof,. Anpng,these | ari ne
based oxi APTLOSELANE SRy caH SMARDICAF oA el (e ERBRBRMAR & B3T &F er abi e.
Exanpl es oi t he sal t.of hypochl orous acid include sodi um hypochl orite,

pot assi um %665%?%(¥te, cal cium hypochlorite and barium hypochlorite. In

e o orPosthy o8 BBl REBHpEANET, Whobdif BRNIABLNBMAPA HHHOEAEEDAsEd

oxi di zi ng agent 1s'nho I arly Ti'm is pretrerab he

content of gthe ShloaihAehARtRlogee; di zi ng agent is in the range of 3 to 12%
by wei ght eXpressed as the content of available chlorine and nore

pref erabl y(3)n ARenippaasow tederiie B ity vak 0 (1)exd €95 athedsint HeowtRnt @it Of
avai l abl e chlorine. The salt of sulfamc acid used in the present invention
i s not par sulfainde hyid oma saelt.thExeofpb @&s aafanizghef €23 to df5 mwldsapeicl awild of ncl ude
sodi um 7 sul famat e, potassium sul famate, cal cium sul famate, strontium

sul f amat e, abaiable lofinean éhe ichtorinerbasehoxidaidg sigaotisul f amat e. The

sul fam c acid and the salt thereof may be used 3in y or ,in conbi nation of
two or nor &) Hpeunpesitioa fescribed dwlFnshioneaef Gl ddkiang (B, cxberasnrer as

h in the follqw ti d, N hl or | f te |
N, N1 chl or ERHERS 98 £6C CBIOTIEe GPRE AXIAZRERBRIRLS ra TBRERQEiY 1 48HpBFent s of
th hl i ne-= d i dj zi t 10-..+ H2N H -> HC1LNS03- + H20 2C10-
+ azﬁsogLIQ%H5%3§%¥§X' ééEﬂiggﬁgpﬁthga%%hfé?ﬁ%?Bﬁ’of the present
: T om. &b s . ! . ; _
bar 1 cul ar (3 ARG, At bR AT beBbid i w et cBLERS o Sldfine- L o

the salt thgéapaxiidiézihg atglgﬁt,ré’ﬁ‘gﬁolgfbﬁg.eé chfpbun dhl Esuf iayéiaoqraﬁ%mabl y in
the range of 1 to 1.5 noles per 1 nole of available chlorine in the
chl ori ne- bgisadopxi di zi ng agent.

(6) A composition described in (5), which has a pH of 13 or greater;

(7) A composition described in any one of (5) and (6), wherein the
chlorine-based oxidizing agent is sodium hypochlorite;

(8) A composition described in any one of (5), (6) and (7), wherein the

azole-based compound is benzotriazole or tolyltriazole;



In the first enbodiment of the conposition of the present invention which
conprises the chlorine-based oxidizing agent and sulfamc acid or a salt
t hereof, the conposition has a pH of 13 or greater and preferably 13.5 or
greater. In the second enbodi ment of the conposition of the present

i nvention which conprises the chlorine-based oxidi zi ng agent, an azole
conpound and sulfamc acid or a salt thereof, it is preferable that the

conposi tiop.has a pH of 13 or .greater and efarably 13.5 or. greater.
Then the oBipdsicorBigstiat depmiSiE R Gy che. [, aan e iheindks of

t he chl ori ne-base i di. zi ng agent creases and the i,s the possibility
hat *the. +GEoRT of palthDi¢ add ANy CREISRERTH APfaad §F O 2B LARAGRPEF | ne

i ncreases. . - i i i is an aronatic
1T caves 1 Hife HASISIPOHB SR AARS A SSER A RYER AR S an ar ot
Exanpl es of1q)hes 23Rp8sRAUMQsREiBEAad ddy dKEoPRS@NL(7) BERKhHTD), ivieddgie single
ring azol e conpounds such as i m dazol e, pyrazole, oxazole, thiazole,

triazol e aadongérinodlthe seiledased dvuhpiurdd Ag i8z8| RNEENPO OGS t6 8% b
benzi m dazol e, benzoxazol e, benzi sooxazol e, benzot hi azole, ner

capt obenzi weetgd#tol e, mer capt onet hyl benzi m dazol e, ner capt obenzot hi azol e,
benzotriazole, totyltriazole, indazole, purine, inmdazothiazole and pyr
azoxazol e~(ldnd & abtwpositieihdsecrabed én emypounds (Whdh),tRd @o(B auhpblinds form

salts. The azol e conpound may be used singly or in combination of two or
nore. I n tWhereimpbeentens obthe phlogineskaged exidining agenhis inohrange of 3the azol e

the azol e TeABLHES SHprpred andes intnbel ebaSablsFNGER and more
f bly,iN t . f.0.1,tg 2% i ght . Th t t t.g whi ch
Phe m orob{ast BHardigal gifd sttt sfsidhl fredeniB il Mt | oo
i not_partiehlaclyahiid o5 oML 3Rl S8R Chdiet SR | AR 6p0l I ng
yst éns: wat el systemns I'n paper and pulp mantfactdring processes,

dust - col | eS&thQuM‘@ta‘?ﬂbsiﬂPidgf@acig%‘MbQﬁF g%\?:fegf giglzés%g?efﬁ%téﬂl‘i‘”t ain water

systens. In the m crobici and algic pr esent

invention, (fd)e RrpeRess debcrdbéd NA (129, &WHeRBinN€hdadRriAX el N&kianeng . the
azol e conpound and sulfamc acid or the salt thereof is not particularly
limted. Fagegx@ngodéumt iyparhl@titenebased oxi di zi ng agent, the azol e conpound
and sulfamc acid or the salt thereof may be added each separately, two of
t hese conptihBntA prayessed estdibe dsimahy ameocefs(12) amdl (¥, mdrexenmi blge @aoleonent
may be added separately or the three conponents may be added

si nul t aneohased compwgnih@benmtmﬁégbe@' iylavidreleon, it is preferable that

t he conposition 9 conprising the chlorine-based oxjdizing agent, the

azol e corrpg)\ﬁh Anprosass a5 @radpeing: a pacrobrqidal, andoplgicidg) comrasition advance

Composi t| oM TGBpHITEPHECA HONEBRFLYS 1 (AL, PO 1Ry CAgURsingl Vol
d l.f am i I i th inth
ci 1ot tve Ruirune Areorn bl Shohotd ot 4 piieilhdl RBRS o B0 on e

By using ¢ BRIGEAPARC SM1dBfink BEcRE B6RE phdeah iOfcBls bONARGRT dance with the

process of the present 1nven concentration resi dua

chlorine cgrpbesnpigabad MRAcAREd tiRe(1H) ¢ tliireiiahe aMloAheiRsda! o8HIARE Can be
effectively exhibited to a water system even when the water systemis in

t he environgent isodes@chisodhlérieesi ol et |ight or copper or copper alloys are
used for piping and heat exchangers in the water systens. As the pH

regul ator (BAd Amprobesspdaseibediinwant one of Cvant (8)awhakdial 4 commowids can
be used and sodi um hydroxi de and potassi um hydroxi de are preferable. In the
process fothe@rchthrinerhasedrioxidizing agknting inl girangal ofcdmoo32%i by weéighhe
present invention, the process for preparing an agqueous sol ution conprising
sul fani ¢ aekpressed Ba thalcontandrafsivailadle elelopmer egul ator is not particul arly

limted. The .azol e conpounds. and/ or ot her ent s y b resent in

conbi nat | obBTHE BFAERS CoSGtRed By it o ARl G 13 (14b; HDBFIAE sal t
thereof is not particularly limted. In accordance with the process for
produci ng a m crobicidal and al gicidal conposition of the present

i nvention, the mcrobicidal and al gicidal conposition of the present

i nvention can be produced safely w thout causing a decrease in the
concentration of the effective 10 5



conponents. To summari ze the advantages of the present invention,
deconposition of the effective conponents is prevented and the high
concentration of residual chlorine is naintained due to the presence of the
conbi nati on of the chlorine-based oxidizing agent and sulfamc acid or a
salt thereof and the al kaline condition nmaintained at a pH of 13 or

greater. By further adding the azole conpound a still higher concentration

f i dual chl t b d i ci dal
L e BT B BB AR 1
th f oduc b f th
I R B N e T e G
pr oduced Swm‘éﬂg%?%ét dEQYHA% A aﬁ %rn%aéfe(ll5F' g&? eeh e gi‘é)' QPh&eif €si dual

chl ori ne. e present 1Tnvention w e descri

speci fical {pye %a@odseécﬁﬁﬁeﬁ%ohﬁ)ﬁgiﬁg%q@agtrsum%i&c&chcm H%alﬂ'ﬂi’&&é@f’ and he
present invention is not limted to the exanples. |In Exanples and

Conpar at i vg JEx ephRser fdi@h@péwxﬁ?h@aé hAhzele-hasidehpeMdrdte was neasured
in accordance with the nethod of titration with iodine described in
Japanese | (gh)stAi ptocsbantbatrb&d Gh0ang8ork of (1EXathe) e$17), (a8 Zirehd19),
Conparative Exanples 1 to 5, the mcrobicidal and al gicidal conpositions
wer e prepamderein grceptaritng themm&jbasﬁsbmmpsmﬂldms om af ragygeveft OS5 d0 3%
conmponent s _excl udi ng sodi um hypochlorite, followed by adding an aqueous
sol uti on obyswrightn hypochlorite to the prepared solution. 11  |In Exanples
1 to 4 and Conparative Exanples 1 to 3, the prepared m crobicidal and

al gi ci dal conpositions were each placed in a white narrow necked

Ctanding in a ther ?m'éﬁﬁﬁg%ﬁﬁéé‘ﬁéﬁﬂgﬁgﬁﬁfé@ DRASBENGS  Fe 2§L§i {1 on such

that the bot U equerer shicl ded Lamhionh oM aieRUNaI d0% weed

concentration o 1g1érsq asur e after O,

6, 14 and a ition was
pr epar ed frlgrpﬁq%%%egxoﬂmg}%?ﬁbl%gﬁggu% qaﬂ aegégggﬁggglr? utio §of sodi um
hydroxi de, 12.0 g of ysul f 3y, ragh@ and 60. 0 g of an aqueous sol ution of
sodi um hypochl orite containi ng 12% by wei ght of available chlorine. The
prepared mi crobi ci dalp: and Aahg@ingl dal conposition had a pH of 13.4. The
concentration of residual chlorine in the mcrobicidal and al gicidal
conposi tion was: 7.2% by weflgwtmeteredi ately after the preparation, 7.0% by
wei ght after 6 days, 6.9% by weight after 14 days and 6. 8% by wei ght after
20 days when the con@ésit idoeoppes tubet st andi ng at 40C~ and 7.2% by wei ght
imredi ately after the preparation, 6.2%by weight after 6 days, 4.9% by
wei ght after 14 days and 4.8% by wei ght after 20 days when the conposition

Composi 1 2%""32'5”@M&Tﬁﬁ%%ﬁﬁ&%ﬁ%ﬁ@wm@m& as those

conducted in Exa[(ﬂz3

ﬁrst embodiment of the present invention relates to a
microbicidal and algicidal composition which comprises chlorine-based
oxidizing agent and sulfamic acid or a salt thereof and has a pH of 13 or
greater. The second embodiment of the present invention relates to a
microbicidal and algicidal composition which comprises a chlorine-based
oxidizing agent, an azole-based compound and sulfamic acid or a salt
thereof. In the second embodiment of the present invention, it is

preferable that the microbicidal and algicidal composition has a pH of 13 or



except that 8.7 g of water and 19.3 g of the 48% aqueous sol ution of sodi um
12 hydr oxi de were used. The prepared nicrobicidal and al gicidal
conposition had a pH of 13.8. The concentration of residual chlorine was
measured in accordance with the same nethod as that in Exanple 1. Exanple 3
A mcrobicidal and al gicidal conposition was prepared from11.9 g of water,
15.6 g of a 48% aqueous sol ution of sodium hydroxide, 12.0 g of sulfamc

oy bt g bl T SR B LA SR g,

0 T o0t PR RE PGl hu ORI ARGl BBl a BT R 2L "

that in Exanple ;%d %ﬁ%hgﬁ@ e,k £4ig3L 2206 ﬁle‘}leﬁf o) w%%c}rp%ﬁsjté on was
radance w ose co ucte

prepared in acco e sane procedures as t n in _
Exanpl e 3 ByGaRhg thatcoBnpodtieh IR pAREnd Invertisd ok N8 43%aameowssol ution
of sodi um hydroxide were used. The prepared m crobicidal and al gi ci dal
conposi ti oghehgtodeddHodf tHe3. fresdhe i@0BAEOH] addcompobiticisi sfuahe chffedtivie was
measured in accordance with the same nethod as that in Exanple 1.
Conpar at i veorhpamqite id sdippiressedi evieshain tived envigbnindalt ecpopadite vdtrawadetpr epar ed
from39.5 g of water, 60.0 %aOf an aqueous sol ution of sodium hypochlorite
cont ai ni nglights by Therefhre,ofthay drighblaoneemigatinn aid resslugl ochbuinot t4 azol e.
The prepared _m crobicidal and al gicidal conpgsition had a [i)H of . 13.0. 13
The concentaitiasnedanddlpedairokisidad iand glgio ect sheldeciarelnaghibitgde dal
conposition was;. 7. 2% by weight .imedjately after the preparation . 7% by
wei gt af ¢ Eprgatianof e s 2 GRoip WAt Storh oy henliie BB GRUS BT af t o
20 days when.the co ition,was, left standing at 40C- and 7. 2% by wei ght
i mredi atel@n%ﬁt@lpﬁfeﬁ%?%?%ﬁ%?gﬁci ,Ve 7% by weight after 6 days, 2.4% by
wei ght after 1 g 9 Y=Y t : Q sition
IrHaYhate _%ager{% it el Rlod2h (R BreMIRE 1A FATRY

was | eft standing a anple 2 A m<crobi ci and

al gi ci dal QPRSP BRI REPH £ pIaB e lorine-based oxidizing agent

include chlorine gas, chlorine dioxide, hypochlorous acid and salts thereof,

chloric acid and salts thereof, perchloric acid and salts thereof and
chlorinated isocyanuric acid and salts thereof. Among these chlorine-
based oxidizing agents, hypochlorous acid and salts thereof are preferable.
Examples of the salt of hypochlorous acid include sodium hypochlorite,
potassium hypochlorite, calcium hypochlorite and barium hypochlorite.
In the composition of the present invention, the content of the chlorine-
based oxidizing agent is not particularly limited. It is preferable that the
content of the chlorine-based oxidizing agent is in the range of 3 to 12% by
weight expressed as the content of available chlorine and more preferably
in the range of 4 to 8% by weight expressed as the content of available
chlorine.

The salt of sulfamic acid used in the present invention is not

particularly limited. Examples of the salt of sulfamic acid include sodium



of water, 10.6 g of a 48% by wei ght aqueous sol ution of sodi um hydroxi de,
12.0 g of sulfamc acid, 60.0 g of an aqueous solution of sodium

hypochl orite containing 12% by wei ght of available chlorine and 0.5 g of
benzotri azole. The prepared m crobicidal and al gi cidal conposition had a pH
of 12.0. The concentration of residual chlorine was neasured in accordance
with the sanme nethod as that in Exanple 1. Conparative Exanple 3 A

m ot obi cf daligAnd, el ik SOIMASIL! OGRS BIBRANECSE AN siiflnglicVl o

10.6 g of a wel g aqueous Sol'ution o 'u oxIi 0 g of

sul fani c_agi 0y anduflied, Shn BAMERU PO dliuRhees OUMILINRAGE LA t ©

cont ai ni ng y wel ght of ava orine. e prepared m crobi ci dal

and al gi ci gl tROERRThELQIT had v @éd%ﬁn%l%-&- ineen 1598 6IBAIIT oYY Bbrd.esi dual
chl orine was neasured in accordance w t he same nethod as that in Exanple

1. 14  The resHlypschloritxdoplasl dulfomic and farparich ieveh bthspheshbwino 3 are
shown in Table 1. 15 Table 1 Exanple 1 2 3 4 Conparative Exanple 1 2 3

Conposi ti om dfhec doiponsrg sequgtwatserai@ 48-mdioddor23alf5 i to 1 Yot 4% WyNwt .

NaOH15. 619. 315. 619. 3-10. 610. 6sul fam ¢ aci d12.012. 012. 012. 0-12. 012. 012% by
wt . Nad O dichlorosulfamate ion is formed to stabilize the effective components of the

(~) 60. 060. 060. 060. 060. 060, 060. Obenzot ri azol e-- 0. 50. 50. 50. 5- pH13. 413. 813. 413
. 813. 012. odtHorinehasertoxadizine ageRlesi dual chlorine (/ by weight) |eft

2t 760C Tor 0 days for'd daye B i aHANSds R g =0 TS T standing
2C10- + HoNSOgH + H* — ClgNSO3~ + 2H50

In the composition of the present invention, the content of sulfamic
acid or the salt thereof is not particularly limited. It is preferable that the
content of sulfamic acid or the salt thereof is in the range of 0.3 to 1.5
moles and more preferably in the range of 1 to 1.5 moles per 1 mole of
available chlorine in the chlorine-based oxidizing agent.

In the first embodiment of the composition of the present invention
which comprises the chlorine-based oxidizing agent and sulfamic acid or a
salt thereof, the composition has a pH of 13 or greater and preferably 13.5
or greater. In the second embodiment of the composition of the present
invention which comprises the chlorine-based oxidizing agent, an azole
compound and sulfamic acid or a salt thereof, it is preferable that the
composition has a pH of 13 or greater and more preferably 13.5 or greater.
When the composition has a pH smaller than 13, the stabilizing effect of
the chlorine-based oxidizing agent decreases and there is the possibility
that the rate of the decrease in the concentration of residual chlorine

increases.

The azole compound used in the present invention is an aromatic



7.27.27.27.27.27.27.27.07.17.07.15.72.12.16.97.06.87.04.41. 11. 16. 86. 76. 86. 7
4.2007.27.27.27.27.27.27. 26. 26. 96. 26. 93. 70. 50. 54. 96. 24. 96. 12. 4004. 86. 24. 86.
12.400 * An aqueous sol ution of sodium hypochl orite containing 12% by

wei ght of available chlorine was used. As shown in Table 1, the

m crobi ci dal and al gi ci dal conposition of Conparative Exanple 1 which
cont ai ned benzotriazole but did not contain sulfamc acid and had a pH of

13. 0 showed rapid_ deconposjition of sadi.umhypochlorite and a rapid decrease
in the cont¥RPPRR| HRvene acddyimambenedriing havane tWROTINEFR BPtaraAtomsd

| gi ci dal iti f i Exanpl 2 d 3. whi ch i,ned
sultar o aERETBIES HhdTe BB oI SRR b DIGOHpBLRELER. GIOBHa, urm
h hl ori . i ..t t i i | gchlori
R ependont RFDFirlfidle dRRESRRAS s WAIRERATAR, ELLONL, Mol Sp, Bhigofl OF1 e
m or obi i delia A Ahd G FRlolCORAN AN ALFKATRAS dorfSdIhel) fOnt ai ned

t he aqueous sol ution of sodium hydroxide I n I ncreased ahounts an ad a pH

of 13.4 angehsienidheslebi BéAAIxa20, albghsisdeka0TP Benlzbeiiazelk, Exapise-2 and 4
whi ch cont ai ned the aqueous sol ution of sodi um hydroxide in increased

anount s anbefizithidapdlepf merdapsthnetlylbsniimidacsleas aserdaptblsercobigi@ableat i on of
residual chlorine independently of the presence or the absence of

benzot ri azbérzotriazoks stooybtribhele, t haddedenpesiririeon iniidsediliazdlypoatd ori t e
was effectively suppressed by using sodi um hypochlorite and sulfam c acid

i n conbi napyraroxadoledj asd i agltpHoht these oazgleeapsrpounds pehen cthearazadeability
at a high tenperature was inproved by increasing the anount of sodium

hydr oxi de. comppRadp|fasmssalés.o Bhe sprmnoyademayp besusedy fitngly emén

prepared m crobicidal ,and al gicid onposi ti.ons e each placed. in a
i e nar r GURBBANH SOy cRyREH:  Hot HEcCaabrTiGon AL abearesont mRogva The
seven bottles arranged iin a rpw were |aft standi utdoars. at aypl.ace
exposed toh?%ecoélﬁ?ﬁnt?agtthen a&?f;eu&)m@iowﬁf fsorﬁoippﬂq aflg H.utel‘iie 1P
concentr at | [esi A j e { §d after
0.6 14" aRiPs R FRRCHE, O R b drbsGHSRA b A Eh RS ™
was prepar e 4 grc’éb 03 t% sol ution of
sodi um hydrg(g)xlr)%g{&%% %ng nﬁre&ﬁ??%fﬁﬁ?gfgy%er’gn 6%111.( Oqg %_%ggwg% e(gus_ sol ution
of sodi um hypociphar i ragRtéhtoRghitA%HeymiGbBREdAf ardy al '@iﬂ'a?g%&e@é'o&'e- The
prepared m crobicidal and al gicidal conposition had a pH of 13.4. The
concent r at tlo¢ poésentSinttuationhikcippled i3 hdtep abticuddtlgiliaitednd Exagisled aif
conposition was: 7.2% by weight i mediately after the preparation, 6.1% by
wei ght af t the Gvatay systenddnbindeecaphingawater dysteoss vaatdr 3y Sty imgiagetr af t er
20 days. Exanple 6 A mcrobicjidal and al gicidal conposition was prepared
from 12 ; 4agdofPwlat enanwfa@uging Broggsseseudyst caldpaiing nwetes ogystems,
hydr oxi de, 12.0 g of sulfamc aai g 60. 0 of an aqueogus, sol ution, of sodi um
t viis

g
hypochl ori 8& AVaHER §YSEIRHR taigrwate; sysbe1@s c hlipthe anigrebigidal g of

g? n:ngF LI az gln 'alg]c?dglr Spoacggsq oin tﬁé %%geln ailnvae?l io%l, %hg Ip?'géesgoo %%dtixllg ri‘:hg ad a pH

chlorine-based oxidizing agent, the azole compound and sulfamic acid or
the salt thereof is not particularly limited. For example, the chlorine-
based oxidizing agent, the azole compound and sulfamic acid or the salt
thereof may be added each separately, two of these components may be
added simultaneously and the remaining component may be added
separately or the three components may be added simultaneously.

Among these processes of addition, it is preferable that the composition



The concentration of residual chlorine in the mcrobicidal and al gicidal
conposition was: 7.2% by weight i mediately after the preparation, 6.4% by
wei ght after 6 days, 5.2% by weight after 14 days and 4.4/ by weight after
20 days. Exanple 7 A microbicidal and al gicidal conposition was prepared
and pH and the concentration of residual chlorine were neasured in
accordance with the sane procedures as those conducted in Exanple 6 except
that 0.5 g of benzotriazole was used. 18 Exanpl e 8 A m crobicidal and

al gi ci dal cemRsdihi thewaklopirePidsd axidiihls adEbith ¢he RN cbatpoandohngesi dual
chl orine were neasured in accordance with the sanme procedures as those

conduct ed isnlfaxsiopiced 6r eheenlt thatoflisOp@paired énzoivanaz and tiasprgrded Exanpl e
9 A microbicidal and al gi ci dal conposition was prepared and pH and the
concent r at icompositi@s isadied b dhe neater spstepas uBg drepardogahdacmeepaditibnt he
same procedures _as those conducted in Exanple 6 except that 0.5 g of

tol yl tri azsrenaagingside rhlopineckased peidisngi aeasite theqnols sompoundaaniie 4 A

156 g of  SubBIISHETUST QOeuTTERISFoR0in G AGPokhEdoR GBI egtivan
saueots <oyt 0Bl SEELMANPERID e RATA B M RNELET T
BT 1001 TR SO 0 Gl LAl B RSSO
with the process of the present invention, the high concentration of
residual chlorine can be maintained and the microbicidal and algicidal
effect can be effectively exhibited to a water system even when the water
system is in the environment exposed to ultraviolet light or copper or
copper alloys are used for piping and heat exchangers in the water
systems.

As the pH regulator used in the present invention, conventional
alkali compounds can be used and sodium hydroxide and potassium
hydroxide are preferable.

In the process for producing a microbicidal and algicidal composition
of the present invention, the process for preparing an aqueous solution
comprising sulfamic acid or the salt thereof and the pH regulator is not
particularly limited. The azole compounds and/or other agents may be
present in combination. The order of addition of water and sulfamic acid
or the salt thereof is not particularly limited.

In accordance with the process for producing a microbicidal and
algicidal composition of the present invention, the microbicidal and
algicidal composition of the present invention can be produced safely

without causing a decrease in the concentration of the effective

10



preparation, 5.7% by weight after 6 days, 3.9% by weight after 14 days and
2..8% by weight after 20 days. Conparative Exanple 5 A microbicidal and

al gi ci dal conposition was prepared and pH and the concentration of residual
chl orine were neasured in accordance with 19 t he sane procedures as those
conducted in Conparative Exanple 4 except that 2.0 g of benzotriazol e was
used. The results of Exanples 5 to 9 and Conparative Exanples 4 and 5 are
shown in Table 2. Table 2 Exanpl e56789Conpar ati ~~e Exanpl e45Conposition of
conponent Se¢bWabafsl2. 412. 412. 412. 412. 424. 424. 448% by W .

NaOH15. 615. 615. 615. 615. 615. 615. 6sul fam ¢ aci d12.012.012. 0, 12. 012. 0--12/ by
w. Nad O To summarize the advantages of the present invention,

(*) 60. 060. 060. 060. 060. 060. 060. Obenzotri azol e-0.20.51.0--2.0tol yltri azol e---
- 0. 5- pH13. 42Bp3sidibd. 41 Il 4ff0diAve Congeontemas i isnprdvenesd dued ahleohiglte (% by
wei ght)after 0 days7.27.27.27.27.27.27.2after 6

days6. 16. 460906at36n 96 résfluel clorwyismamtameticd @6 tathopregance of fige

days3. 04.45.75.96.22.81.1 * An aqueous sol ution of sodium hypochlorite

cont ai ni ngcapdgnatioriofithe sthloxinebaspd oxidiging agsisand sgliagnisams orme Tabl e

2) in Exanples 5 tq 8 jn which sul fami i.d i nation of sulfani

ati o and bERGobprestand theselkelas tondthin Rantained AL et AL IS Ao dual

hl ori i.nt ai f f & d,. d ition. of th

o oct i ve CRpRitERt cumuls (i, RERA0eBnd, faRl nieEP TR bR of

benzotri azg ﬁdu&{‘@hf&'r Fls &Qﬁxt%%?&?%h&%b‘?ﬂic%biéﬁ%ﬂ qé&a' al%g:li(%l' difoct 'i% was
I bute

shown t hat enzotri azole contr to suppressing decoffposition of the

effective qOMROPBADLSvell NekNiBIRICOR WatdhisGietd. | Al Gcasiddn@Rdwitpl Yhi riazol e
were used, the high cohcentration of residual chlorine was naintained after
passage of prbdERsafd PesRIRAsi 41 @icrobididd ahtiealdividal WIRORMISH VIS the
suppressed. In contrast, in Conparative Exanple 4 in which none of azole
conpounds aneksesitl invomtiagi thevamicrebitiddlhandomtginidadt compaditivascamabe
chlorine after passage of time was | ower than that in Exanples and the

ef fect. of psoguresssifaly withomposusingra décreqse X thectongentramoorednesidmat not
exhibited. |n Conparative Exanple 5 in which benzotriazol e al one was used,
t he concenchlrimh of residual chlorine was |ower than that in Conparative
Exanple 4 and the effect of accel erating deconposition of the effective
conmponents was exhi bited when benzotriazol e al one was used. Al though

sul fam c acid exhibited only snallﬁgﬁéﬁﬁggag suppressi ng deconposition of
the effective conmponents in the si nd the azol e conpound exhibited

the effect of aqael SLALNDHESATBPSWIL Of Heshllfc T HERL ABcRATIOTEALS 1 0 Che

si ngl e use, I'C synerg ice cou e exni en t hese

COMPONENt S ARl EnHo R ek din RO AL MNlowThUS. HGROBARL HraRiRinkbRBAGEC | Ve

conponents cou ely suppre concentration of

residual chi@nimRed W tHe BRafRpIed.2i ned. In Exanples 10 to 13, a circul ating
wat er system shown in Figure 1 which was equi pped with a water tank 1, a

punp 2, a flow mat @xatples andoppaipdrabive4 Ewamplesdthd hewneentmtiodf ofet ai ned
water in this water
residual chlorine was measured in accordance with the method of titration
with iodine described in Japanese Industrial Standard K 0101 28.3.
In Examples 1 to 13 and Comparative Examples 1 to 5, the
microbicidal and algicidal compositions were prepared by preparing a
mixed aqueous solution from water and components excluding sodium

hypochlorite, followed by adding an aqueous solution of sodium

hypochlorite to the prepared solution.
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21 systemwas 15 liter s. The copper tube had a length of 1, 350 mm and
an inner dianeter of 19 mMm In this water system city water of Atsugi city
was used as the test water. A prepared m crobicidal and al gicidal
conposition was added in an amobunt of 3.0 g and water was circul ated at a
flowrate of 10 liter s/mnute at a tenperature of 30C. The concentration
of residual chlorine in the water was neasured after 24 hours and 72 hours.
Exanpl e 10 A microbicidal and al gicidal conposition was prepared from 12.4

g of water, 15.86,@efm eéﬁ%@gﬁﬁqt@oxﬁﬁhﬂéﬂlﬁ@mfanﬁﬂ@b qr@ohal%%@ﬁaré@ 0 g of
sul fam c acid and 60.0 g of an aqueous sol ution of sodium hypochlorite

cont ai ni ngmlifebiniduei ot dficidal kabpesieiner wige dhéh Rrlepat 6d & erakd ci dal
and al gi ci dal conposition had a pH of 13.4. The concentration of residual

chl ori ne i nattev-aecleed giolyeyhwbdrer bottlsvhahng ha scapacitgbof ild@ neind Bhegi ci dal
conposi tion was added was: 13.0 ng/liter after 24 hours and 10.5 ny/liter
after 72 hbqllt@sawdreﬂzﬂgsﬁtaoﬂlm@m a(thelanoestaltt&dnveﬁfse}b@tchmO@wd)mﬁﬁ)?(ém emai ned
after 72 hours. nple 11 A mcrobicidal and al gicidal co 05|t| on was

pr epar ed fthﬁmcqzz msorg syichwghadr the hogtlgs greng abizlderd dsers bg tfrem Be sodi um

hydr oxi de, sul fam c acid, 60 f an aqueous sol ytion of sodium
hypochl or i P8¢ S(’:&ht Fhe ﬁﬁnﬁ‘?@ﬂﬂﬁloﬁe?%?ﬁm%‘ﬁalﬁ@w%l B Ehe GOmROSEN V8% g of

benzotri azol e. (g f) ? “ﬁe@?l ci dal and al gicidal conposition had a pH
of 13.4. THE3SYRLLALE n%ia §2% chiorine in the circulating water to

22 which this mecr ob| ci dal and al gi cidal conposition was added was 13.5

Example 1

A microbicidal and algicidal composition was prepared from 12.4 g
of water, 15.6 g of a 48% aqueous solution of sodium hydroxide, 12.0 g of
sulfamic acid and 60.0 g of an aqueous solution of sodium hypochlorite
containing 12% by weight of available chlorine. The prepared
microbicidal and algicidal composition had a pH of 13.4.

The concentration of residual chlorine in the microbicidal and
algicidal composition was: 7.2% by weight immediately after the
preparation, 7.0% by weight after 6 days, 6.9% by weight after 14 days and
6.8% by weight after 20 days when the composition was left standing at
40°C; and 7.2% by weight immediately after the preparation, 6.2% by
weight after 6 days, 4.9% by weight after 14 days and 4.8% by weight after

20 days when the composition was left standing at 60°C.

Example 2
A microbicidal and algicidal composition was prepared in
accordance with the same procedures as those conducted in Example 1

except that 8.7 g of water and 19.3 g of the 48% aqueous solution of sodium

12



mg/liter after 24 hours and 13.0 ng/liter after 72 hours and 90.3% of the
concentration of residual chlorine remained after 72 hours. Exanple 12 A
m crobi ci dal and al gi ci dal conposition was prepared, pH of the prepared
conposition was neasured, the prepared conposition was added to the
circulating water system and the concentration of residual chlorine in the
wat er was neasured in accordance with the sanme procedures as those
conducted in Exanple 11 except that 11.9 g of water and 0.5 g of

benzotri azglg,NERE Yp&d GIAITP! € Thd Apfipai8di Ghildbbiathidl MHET dBdicidal
conposition”was prepared, pH of the prepared conposition was neasured, the

prepared cenppssitichids FHAFALL. tThRe bh&dltahiivs of@bAAuaY shiBMnNEat he
concentration of residual chlorine in the water was neasured in accordance

with the samsprodatucesdancs hdsle thosametmdthod &xehgilia Riamptept that 11.4
g of water and 1.0 g of benzotriazole were used. The results of Exanples 10
to 13 are shown in Table 3. 23 Tabl e 3 Exanpl €10111213Conposi ti on of
conponents (g)waterl12.412.1511.911. 448/ by wt. NaOH15.615. 615. 615. 6sul fam ¢
aci d12. o12Exam@eB 012% by wt. NaCl O

(*) 60. 060. 060. 060. Qbenzot rj azql e- 0. 250. 51. OpH13. 413. 413. 413, 4M cr obi ci dal
and al gi ci dal zoézmméel)ﬁﬂgsﬁﬂ%ﬁia %?P?%IBP?B@%&BF?R%féI fzom 11.9°¢

/it -0.51.0 t [ f i,dual ¢hl ari [.14i t ft 24
hoar s13. 0187 SRFeH A LR 436 00 S <8 s ot AR EEES: 00 BOr

i dual 72, . 31001Q0 ' i ni ter.-72 h : * A
o 2 A ORAOSRY Ok o TR ALUBLER, DO ) prubhipegE o e
chlorine é!ﬁﬁﬂéﬁ fé%.sl!é}pmi%ﬁ't JPleé‘lla?ble'dmﬁ%ﬁQBh‘as%%ﬁgz Bﬁﬁeﬂfbtki’&z}%‘. ch the
m cr obi ci dal an gl ci dal conpositions contal ning benzotriazole were used,

t he concentmat hash 064" @stdvalidshhanl ARiMasl bbapekitdil BadPASHAAsE 8.4 1 me and
deconposition of 'the effective conponents were nore suppressed in

conpar i sonThet ébricBatragion bf résifalphPride wasWhalegbuitddeinraedordhfed atitland

al gi ci dal conposition not containing benzotriazole was used. Wen the
concentr atheranfe tetlzat as daat ;1 Eramipde di rcul ating water was 1.0 ng/liter
or 24 hi gher, the concentration of residual chlorine did not decrease at
all after 72 hours. Exanple 14

Example 4

A microbicidal and algicidal composition was prepared in
accordance with the same procedures as those conducted in Example 3
except that 8.2 g of water and 19.3 g of the 48% aqueous solution of sodium
hydroxide were wused. The prepared microbicidal and algicidal
composition had a pH of 13.8. The concentration of residual chlorine was

measured in accordance with the same method as that in Example 1.

Comparative Example 1

A microbicidal and algicidal composition was prepared from 39.5 g
of water, 60.0 g of an aqueous solution of sodium hypochlorite containing
12% by weight of available chlorine and 0.5 g of benzotriazole. The

prepared microbicidal and algicidal composition had a pH of 13.0.

13



Water in an amount of 6.7 g, 19.3 g of a 48% by wei ght aqueous sol uti on of
sodi um hydroxi de, 2.0 g of benzotriazole and 12.0 g of sulfamc acid were
wei ghed and placed into a 200 m gl ass beaker successively in this order.
After the above components were dissol ved under stirring, 60.0 g of an
aqueous sol ution of sodium hypochlorite containing 12% by wei ght of
avai |l abl e chl ori ne was added under stirring and a m crobicidal and

al gi ci dal conposition was prepared after stirring. The preparation of the

i ot obi ci dal anerial gl sialaGRHPES b biAal Ol BONHCUERYBERON anfUTPi Ng

al though some bubbling was observed. The concentration resi chl orine

in the obt %u%gﬂiam cobaRositdl diad: af @hei Bl v@@gn@smhmaﬁ@&y a?térbxw/el ght.
Conparative anple 6 Water in an anount of 6.7 g, 19.3 g of a 48% by

wei ght  aqueeepastioi,isoTedfy wetfhtmafterds dxy«jel.4%.1y weiphhthdterol4 dagohed and
12.0 g of sulfam c acid were wei ghed and placed into a 200 m gl ass beaker
successi veldy2%rbyt Wesglot diter 24 days whenatioy eompnpitivenwasveftestdindsiod wed under
stirring, the prepared solution was added in_small portions under stirring
into a 200 48 Cylaask TokaKer weigbt immpdistely after the RrRnasationoldTYohy of

sodi um hypochl orite containing 12%.b ght, of avajla chl ori ne was

wei ghed andvqaghtc@ er § da¥parded bruveis t\éﬁ@ RS ﬁégwﬁx'wghba Fes

began to b rrred and, event ual k pl Thus, the generation
of 25 chl éﬁggn%ggc?)ﬁ?@?\; W?gﬁe{%%f ‘ﬁ@ ta@e’l(;i crobi ci dal and

al gi ci dal conp05|t|on whi ch conprises chl orine based oxi di zi ng agent and
sulfamc acid or a salt thereof and has a pH of 13 or greater. 2. A

conmposi tio m 1, wherein the chlorine-based oxidizing
agent is so@dﬂﬁﬁrﬁ%ypocﬁ%‘ ?1@2 3. A conposition according to any one of

Gaims 1 and 2, A"%ﬁ'&f‘dﬂlcﬁa@%%H%%&Hal%ﬂxﬁﬁ@@ﬁoﬁ%gs %”re}lé’al%ﬂ' ﬁohf‘%@ﬁé s in

a range of 0.3 to 1.5 noles per nol e of available chlorine in the
chl ori ne- bageehtex T0.8i Nef A8 by 4veifht agOsHd sslntidal (sodimé hpd@ridgne of

Claims 1, 2 and 3, wherein a
12.0 g of sulfamic acid, 60.0 g of an aqueous solution of sodium
hypochlorite containing 12% by weight of available chlorine and 0.5 g of
benzotriazole. The prepared microbicidal and algicidal composition had a

pH of 12.0. The concentration of residual chlorine was measured in

accordance with the same method as that in Example 1.

Comparative Example 3

A microbicidal and algicidal composition was prepared from 17.4 g
of water, 10.6 g of a 48% by weight aqueous solution of sodium hydroxide,
12.0 g of sulfamic acid and 60.0 g of an aqueous solution of sodium
hypochlorite containing 12% by weight of available chlorine. The
prepared microbicidal and algicidal composition had a pH of 12.0. The
concentration of residual chlorine was measured in accordance with the

same method as that in Example 1.
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content of the chlorine-based oxidizing agent is in a range of 3 to 12% by
wei ght expressed as the content of available chlorine. 5. A mcrobicidal
and al gi ci dal conposition which conprises a chlorine based oxidi zi ng agent,
an azol e- based conpound and sulfamc acid or a salt thereof. 6. A
conposition according to Caim5, which has a pH of 13 or greater. 7. A
conposition according to any one of Clains 5 and 6, wherein the

chl ori ne-based oxidi zing agent is sodium hypochlorite. 27 8. A

conposi tion accqudiRgulte iR MkaRele8f tol fhAS C%m&aﬁ'ﬂﬂre@]xéhﬂﬁ[é%‘ Ntd BGre
azol e-based conpound is benzotriazole or tolyltriazole. A conposition
accordi ng shownyinChgbleft.Cl ains 5, 6, 7, and 8, wherein a content of
sulfam c acid or a salt thereof is in arange of 0.3 to 1.5 noles per 1
nol e of available chlorine in the chlorine-based oxidizing agent. 10. A
conposition according to any one of Clainms 5, 6, 7, 8 and 9, wherein a
content of the azol e-based conpound is in a range of 0.05 to 3% by wei ght.
11. A conposition according to any one of Clains 5, 6, 7, 8, 9 and 10,
wherein a content of the chlorine-based oxidizing agent is in a r ange of
to
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12% by wei ght expressed as the content of available chlorine. 12. A

m crobi ci dal and al gi cidal process for a water system which conprises
addi ng a chl ori ne-based oxidi zi ng agent, an azol e-based conpound and
sulfamc acid or a salt thereof to the water system 13. A process
according to Caim12, wherein the chlorine-based oxidizing agent is sodium
hypochl orite. 14. A process according to any one of Cains 12 and 13,
wherein the azol e-based conpound is qQQ%qtriazole or tolyltriazole. 15. A
process for producing a mcrobicidal and al gi cidal conposition 28  which
conpri ses ETéﬁﬁTTﬁg_Eﬁ—éGUé6ﬁ§_§6TUTT6ﬁ7ﬁﬁﬁﬁﬁ?ﬁ?ﬁf?ﬁ‘TT%Eﬁ“@UTfHﬁic acid
or a salt E¥RI$f and a pH regul ator and theteafter, adding a

chl ori ne- besgshrettiedi-aipd agent to the prepared aqueous isol utg on. gl6. A
process according to Caim15, wherein the chlorine-based oxidizing agent

IS sodiun15¥gqgﬂko%;ggi %7tsﬁ)process according to any one of Clainms 15 and
16, wherein a content of the echl ori ne- based oxi di zing agent is in a range
of 3 to 12% Ibwatewei ght expressed ad2tthe €4nt éad of 8dvaidPabl d68hl dfidne. 18. A

process accorging Oonapy one of Cgigs 133, 166andok7, wherqpl ajoe

sulfamic acid 12.0 12.0 120 120 - 120 120
12% by wt. NaClO (*) 60.0 600 600 60.0 600 600 60.0
benzotriazole - - 0.5 0.5 0.5 0.5

pH 134 138 134 138 130 120 12.0

Concentration of residual
chlorine (% by weight)

left standing at 40°C

for 0 days 7.2 7.2 7.2 7.2 7.2 7.2 7.2
for 6 days 7.0 7.1 7.0 7.1 5.7 2.1 2.1
for 14 days 6.9 7.0 6.8 7.0 44 1.1 1.1
for 20 days 6.8 6.7 6.8 6.7 4.2 0 0
left standing at 60°C
for 0 days 7.2 7.2 7.2 7.2 7.2 7.2 7.2
for 6 days 6.2 6.9 6.2 6.9 3.7 0.5 0.5
for 14 days 4.9 6.2 4.9 6.1 2.4 0 0
for 20 days 4.8 6.2 4.8 6.1 24 0 0

* An aqueous solution of sodium hypochlorite containing 12% by weight of

available chlorine was used.

As shown in Table 1, the microbicidal and algicidal composition of
Comparative Example 1 which contained benzotriazole but did not contain
sulfamic acid and had a pH of 13.0 showed rapid decomposition of sodium

hypochlorite and a rapid decrease in the concentration of residual chlorine.
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content of sulfamc acid or a salt thereof is in a range of 0.3 to 1.5

nol es per 1 nole of available chlorine in the chlorine-based oxidizing
agent. 19. A process according to any one of Clains 15, 16, 17 and 18,
wherein the aqueous solution conprising at | east sulfamc acid or a salt
thereof and a pH regulator further conprises an azol e-based conmpound. 20. A
process according to Caim 19, wherein a content of the azol e-based
conmpound is in a range of 0.05 to 3% by weight. 29
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decomposition of sodium hypochlorite was effectively suppressed by using

sodium hypochlorite and sulfamic acid in combination and adjusting pH at
13 or greater. In particular, stability at a high temperature was improved
by increasing the amount of sodium hydroxide.

In Examples 5 to 9 and Comparative Examples 4 and 5, the
prepared microbicidal and algicidal compositions were each placed in a
white narrow-necked polyethylene bottle having a capacity of 100 ml.
The seven bottles arranged in a row were left standing outdoors at a place
exposed to the sunlight in Atsugi City from April 10 to 30. The
concentration of residual chlorine in the compositions was measured after

0, 6, 14 and 20 days.

Example 5

A microbicidal and algicidal composition was prepared from 12.4 g
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109<s109& ()-1 109& ()-/1 109& ()-/1 109& ()-/1 109& ()-/"7#$$$OVgYs ?YNC50
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109 )9t 010 Yo i ML e OB A

109%& () - | T Q& ié bcld AniO8B 0 é'(ﬁ" an aqueous solution of sodium hypochlorite
containing 12% by weight of available chlorine. The prepared
microbicidal and algicidal composition had a pH of 13.4.

The concentration of residual chlorine in the microbicidal and
algicidal composition was: 7.2% by weight immediately after the
preparation, 6.1% by weight after 6 days, 4.0% by weight after 14 days and
3.0% by weight after 20 days.

Example 6

A microbicidal and algicidal composition was prepared from 12.4 g
of water, 15.6 g of a 48% aqueous solution of sodium hydroxide, 12.0 g of
sulfamic acid, 60.0 g of an aqueous solution of sodium hypochlorite
containing 12% by weight of available chlorine and 0.2 g of benzotriazole.
The prepared microbicidal and algicidal composition had a pH of 13.4.

The concentration of residual chlorine in the microbicidal and
algicidal composition was: 7.2% by weight immediately after the
preparation, 6.4% by weight after 6 days, 5.2% by weight after 14 days and
4.4% by weight after 20 days.

Example 7

A microbicidal and algicidal composition was prepared and pH and
the concentration of residual chlorine were measured in accordance with
the same procedures as those conducted in Example 6 except that 0.5 g of

benzotriazole was used.
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the concentration of residual chlorine were measured in accordance with
the same procedures as those conducted in Example 6 except that 1.0 g of

benzotriazole was used.

Example 9

A microbicidal and algicidal composition was prepared and pH and
the concentration of residual chlorine were measured in accordance with
the same procedures as those conducted in Example 6 except that 0.5 g of

tolyltriazole was used in place of benzotriazole.

Comparative Example 4

A microbicidal and algicidal composition was prepared from 24.4 g
of water, 15.6 g of a 48% aqueous solution of sodium hydroxide and 60.0 g
of an aqueous solution of sodium hypochlorite containing 12% by weight of
available chlorine. The prepared microbicidal and algicidal composition
had a pH of 14.0.

The concentration of residual chlorine in the microbicidal and
algicidal composition was: 7.2% by weight immediately after the
preparation, 5.7% by weight after 6 days, 3.9% by weight after 14 days and
2.8% by weight after 20 days.

Comparative Example 5
A microbicidal and algicidal composition was prepared and pH and

the concentration of residual chlorine were measured in accordance with
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the same procedures as those conducted in Comparative Example 4 except

that 2.0 g of benzotriazole was used.

The results of Examples 5 to 9 and Comparative Examples 4 and 5

are shown in Table 2.

Table 2

Example 5 6 7 8 9

Comparative Example 4 5

Composition of components (g)
water 12.4 124 12.4 12.4 12.4 244 244
48% by wt. NaOH 156 156 156 156 156 15.6 15.6
sulfamic acid 12.0 120 120 12.0 120
12% by wt. NaClO (*) 60.0 600 600 600 600 600 60.0
benzotriazole - 0.2 0.5 1.0 - - 2.0
tolyltriazole - - - - 0.5

pH 134 138 134 134 134 140 14.0

Concentration of residual

chlorine (% by weight)

after 0 days 7.2 7.2 7.2 7.2 7.2 7.2 7.2
after 6 days 6.1 6.4 6.9 7.0 6.8 5.7 5.3
after 14 days 4.0 5.2 6.1 6.3 6.4 3.9 2.7
after 20 days 3.0 4.4 5.7 5.9 6.2 2.8 1.1

* An aqueous solution of sodium hypochlorite containing 12% by weight of

available chlorine was used,

As shown in Table 2, in Examples 5 to 8 in which sulfamic acid or a

combination of sulfamic acid and benzotriazole was used, the high
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concentration of residual chlorine was maintained after passage of time
and decomposition of the effective components was suppressed. Since the
greater the amount of benzotriazole, the higher the concentration of
residual chlorine, it was shown that benzotriazole contributed to
suppressing decomposition of the effective components. In Example 9 in
which sulfamic acid and tolyltriazole were used, the high concentration of
residual chlorine was maintained after passage of time and decomposition
of the effective components was suppressed.

In contrast, in Comparative Example 4 in which none of azole
compounds and sulfamic acid was used, the concentration of residual
chlorine after passage of time was lower than that in Examples and the
effect of suppressing decomposition of the effective components was not
exhibited. In Comparative Example 5 in which benzotriazole alone was
used, the concentration of residual chlorine was lower than that in
Comparative Example 4 and the effect of accelerating decomposition of the
effective components was exhibited when benzotriazole alone was used.
Although sulfamic acid exhibited only small effect of suppressing
decomposition of the effective components in the single use and the azole
compound exhibited the effect of accelerating decomposition of the effective
components in the single use, the specific synergistic effect could be
exhibited when these components were used in combination. Thus,
decomposition of the effective components could be effectively suppressed
and the high concentration of residual chlorine could be maintained.

In Examples 10 to 13, a circulating water system shown in Figure 1
which was equipped with a water tank 1, a pump 2, a flow meter 3 and a

copper tube 4 was used. The amount of retained water in this water
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system was 15 liters. The copper tube had a length of 1,350 mm and an
inner diameter of 19 mm. In this water system, city water of Atsugi city
was used as the test water. A prepared microbicidal and algicidal
composition was added in an amount of 3.0 g and water was circulated at a
flow rate of 10 liters/minute at a temperature of 30°C. The concentration
of residual chlorine in the water was measured after 24 hours and 72

hours.

Example 10

A microbicidal and algicidal composition was prepared from 12.4 g
of water, 15.6 g of a 48% aqueous solution of sodium hydroxide, 12.0 g of
sulfamic acid and 60.0 g of an aqueous solution of sodium hypochlorite
containing 12% by weight of available chlorine. The prepared
microbicidal and algicidal composition had a pH of 13.4.

The concentration of residual chlorine in the circulating water to
which this microbicidal and algicidal composition was added was: 13.0
mg/liter after 24 hours and 10.5 mg/liter after 72 hours and 72.9% of the

concentration of residual chlorine remained after 72 hours.

Example 11

A microbicidal and algicidal composition was prepared from 12.15 g
of water, 15.6 g of a 48% aqueous solution of sodium hydroxide, 12.0 g of
sulfamic acid, 60.0 g of an aqueous solution of sodium hypochlorite
containing 12% by weight of available chlorine and 0.25 g of benzotriazole.
The prepared microbicidal and algicidal composition had a pH of 13.4.

The concentration of residual chlorine in the circulating water to
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which this microbicidal and algicidal composition was added was' 13.5
mg/liter after 24 hours and 13.0 mg/liter after 72 hours and 90.3% of the

concentration of residual chlorine remained after 72 hours.

Example 12

A microbicidal and algicidal composition was prepared, pH of the
prepared composition was measured, the prepared composition was added
to the circulating water system and the concentration of residual chlorine
in the water was measured in accordance with the same procedures as
those conducted in Example 11 except that 11.9 g of water and 0.5 g of

benzotriazole were used.

Example 13

A microbicidal and algicidal composition was prepared, pH of the
prepared composition was measured, the prepared composition was added
to the circulating water system and the concentration of residual chlorine
in the water was measured in accordance with the same procedures as
those conducted in Example 11 except that 11.4 g of water and 1.0 g of

benzotriazole were used.

The results of Examples 10 to 13 are shown in Table 3.
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Table 3
Example 10 11 12 13
Composition of components (g)
water 12.4 12.15 11.9 114
48% by wt. NaOH 15.6 15.6 15.6 15.6
sulfamac acid 12.0 12.0 12.0 12.0
12% by wt. NaClO (*) 60.0 60.0 60.0 60.0
benzotriazole - 0.25 0.5 1.0
pH 13.4 13.4 13.4 134
Microbicidal and algicidal 200 200 200 200
composition (mg/liter)
Benzotriazole (mg/liter) - 0.5 1.0 2.0
Concentration of residual
chlorine (mg/liter)
after 24 hours 13.0 13.5 14.4 144
after 72 hours 10.5 13.0 14.4 14.4
Concentration of residual 72.9 90.3 100 100
chlorine remaining after
72 hours (%)

* An aqueous solution of sodium hypochlorite containing 12% by weight of

available chlorine was used.

As shown in Table 3, in Examples 12 and 13 in which the
microbicidal and algicidal compositions containing benzotriazole were used,
the concentration of residual chlorine was higher after passage of time and
decomposition of the effective components were more suppressed in
comparison with the result in Example 11 in which the microbicidal and
algicidal composition not containing benzotriazole was used. When the

concentration of benzotriazole in the circulating water was 1.0 mg/liter or
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Example 14

Water in an amount of 6.7 g, 19.3 g of a 48% by weight aqueous
solution of sodium hydroxide, 2.0 g of benzotriazole and 12.0 g of sulfamic
acid were weighed and placed into a 200 m] glass beaker successively in
this order. After the above components were dissolved under stirring,
60.0 g of an aqueous solution of sodium hypochlorite containing 12% by
weight of available chlorine was added under stirring and a microbicidal
and algicidal composition was prepared after stirring.

The preparation of the microbicidal and algicidal composition could
be conducted without bumping although some bubbling was observed.
The concentration of residual chlorine in the obtained microbicidal and

algicidal composition was 7.2% by weight.

Comparative Example 6

Water in an amount of 6.7 g, 19.3 g of a 48% by weight aqueous
solution of sodium hydroxide, 2.0 g of benzotriazole and 12.0 g of sulfamic
acid were weighed and placed into a 200 ml glass beaker successively in
this order. After the above components were dissolved under stirring, the
prepared solution was added in small portions under stirring into a 200 ml
glass beaker into which 60.0 g of an aqueous solution of sodium
hypochlorite containing 12% by weight of available chlorine was weighed
and placed in advance. During the addition and mixing, bubbles began to

be formed and eventually bumping took place. Thus, the generation of
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6. A composition according to Claim 5, which has a pH of 13 or greater.

7. A composition according to any one of Claims 5 and 6, wherein the

chlorine-based oxidizing agent is sodium hypochlorite.
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10. A composition according to any one of Claims 5, 6, 7, 8 and 9, wherein
a content of the azole-based compound is in a range of 0.05 to 3% by

weight.

11. A composition according to any one of Claims 5, 6, 7, 8, 9 and 10,
wherein a content of the chlorine-based oxidizing agent is in a range of 3 to
12% by weight expressed as the content of available chlorine.

12. A microbicidal and algicidal process for a water system which
comprises adding a chlorine-based oxidizing agent, an azole-based

compound and sulfamic acid or a salt thereof to the water system.

13. A process according to Claim 12, wherein the chlorine-based oxidizing

agent is sodium hypochlorite.

14. A process according to any one of Claims 12 and 13, wherein the

azole-based compound is benzotriazole or tolyltriazole.

15. A process for producing a microbicidal and algicidal composition
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18. A process according to any one of Claims 15, 16 and 17, wherein a
content of sulfamic acid or a salt thereof is in a range of 0.3 to 1.5 moles per

1 mole of available chlorine in the chlorine-based oxidizing agent.
19. A process according to any one of Claims 15, 16, 17 and 18, wherein
the aqueous solution comprising at least sulfamic acid or a salt thereof and

a pH regulator further comprises an azole-based compound.

20. A process according to Claim 19, wherein a content of the azole-based

compound is in a range of 0.05 to 3% by weight.
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