.23 February 2006 M CROBI Cl DAL AND ALG Cl DAL COVPCSI Tl ONp3 e fJopAL  AND
ALG Cl DAL PROCESS FOR A WATER SYSTEM AND PROCESS FOR PRODUCI NG A

M CROBI Cl DAL AND ALQ CI DAL COVPCSI TI ON BACKGROUND COF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a m crobicidal and
al gicidal conposition, a mcrobicidal and al gicidal process for a water
systemand a process for producing a m crobicidal and al gi ci dal
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ef fecti ve C0”pw@tp%@w@meuq\ﬁtcgbpmbwmm@mmnd copper ion is
suppressed when e conposition is t standing, stored or used outdoors.
2. Description of Related Art \eannvmRESITRMY es caused by m croorgani sns and
al gae have been taking place in many types of water system For exanpl e,
bacteria such as zooglea-formbacteria, filanentous bacteria, iron
bacteria, sulfur bacteria, nitration bacteria and sulfate reduction
bacteria, fungi such BACEKAHROUBYD QFNdEJNVENTIONY and al gae such as bl ue
al gae, green algae and diatons grow in a cooling water. system of the open
ci rcul at i oRield péthe Bivendicand sl udge are fornmed by attachment and

accunul ation of dirt in a soft nud condition which.,is fo d

ni xt ure cont alhe ngreseaseinvandibrighaiesndo a3 pHEO ﬁa’zcﬁﬂ)({);%ﬁf dfil or gani c
subst ancgosmggsciir}logsa%){c!robzcldal and algicidal process for a water system and a

process for producing a microbicidal and algicidal composition. More
particularly, the present invention relates to a microbicidal and algicidal
.composition, a microbicidal and algicidal process for a water system and a
process for producing a microbicidal and algicidal composition, which are
characterized in that decomposition of effective components by the effect of
ultraviolet light and copper .ion is suppressed when the composition is left
standing, stored or used outdoors.
2. Description of Related Art

Various troubles caused by microorganisms and algae have been
takihg place in many types of water system. For example, bacteria such
as zooglea-form bacteria, filamentous bacteria, iron bacteria, sulfur
bacteria, nitration bacteria and sulfate reduction 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 niixture coﬁtaining thése

microorganisms as the main component, inorganic substances such as soil




23 February 2006 and sand and dusts. Slime and sl udge caggenrdgly 006y a
decrease in the heat efficiency and poor water flow but al so ['ocal
corrosion of instrunments and piping. Cccasionally, bacteria grown in the
wat er systemdirectly exhibit adverse effects on human heal th. For
exanpl e, legionnaires' disease is caused by Legionella bacteria scattered
fromcooling towers. In a water systemin the paper nmanufacturing, various
types of bacteria, fungi and yeast grow and sljne is(%%rned..siine causes

not only aadfsandandrdugie. pSHa and flwdge chgiceRot OBl @ dRTEEARFSY B decr ease
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gener al , of mcroorganisns and al gae can be suppressed when the
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However, deconposition of the chlorine- based oxidizing agent such as a

hypochl oni (@ téergsten® ibetlae gaiper ahenufiytudnposarieus ctypes refvbaitetial | ght .
When a m crobicidal and algicidal agent is placed into a plastic container
or -t he | ifkegiamid yeastegror ansf $1imeaﬂd¢nlged.ouﬁléim&rfsi,uspﬁéloémﬂ%‘ datecbased
oxi di zing agent as the effective conmponent is deconFosed ef osure to

ul t r avi oletthe ipghductssuddr as holes, spefsi andiayesalogdedpase %Pafluagéﬁf’ F%e di ssol ved
into water, it is difficult in a coolljéng ter Z%iiﬁi[ mo(ifl‘ t he oat}an

ci r cul at poedestplaut pleo brpak: iy the smapitiartyred RARsT E$ LOSFGEPHE S om 1 i ght .
Mor eover, when_copper or a copper alloy is used for the material of piping
and a heRrody&HERGer in the water system and

To prevent the troubles caused by microorganisms and algae such as
those described above, it has heretofore been conducted that a chlorine-
based oxidizing agent such as a hypochlorite is added to the water system.
It has been considered that, in general, the growth of microorganisms and
algae can be suppressed when the concentration of residual chlorine in
water .is 5 mg Clliter or higher. However, decomposition of the chlorine-
based oxidizing agent such as a hypochlorite tends to be accelerated by
expos;ure to ultraviolet light. When a microbicidal and algicidal agent is
placed into a plastic container or the like and stored or left standing
outdoors, the chlorine-based oxidizing agent as the effective component is
decomposed by exposure to ultraviolet 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

i:he material of piping and a heat exchanger in the water system and




23 February 2006 copper ion is eluted into the water, dg@q@gﬁﬁ¢?idyg of the
"chl orine-based  oxidi zi ng agent such as a hypochlorite is furtHher
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-rnonochlorosulfarnic acid, N, N-dichlorosulfamc acid or salts

thereof are formed. However, even when the stabilization is achieved by

‘the addition of sulfamic acid or a salt thereof, a problemrenmains with
respect to the stability of the agent when the tank of the agent is placed
out door s anmppex pos ésl eluned lititoathieok gfer) dedumpdditioafaditbe chlofiae-baked dal and
algicida | conposition and a mcrobicidal and al gicidal process for a

wat er syst emidwingwagent sukh ak aswypochldrge a$ fisthénascelergtedent s can be
suppressed even when  the conposition is stor Qr used or the process is
conducted in thdt h@ﬁ\hqe@nmwnetiabm effoctive r@ﬂwan%twmwnbrcannb@ he
presence of r, 1 on,. has,been sired.. SU Y THE . | NVENT, In one
Erbodi ment StapHERR ot Eing ASUARRO ACIERSF 5l FRrator o4 Byegsttoat sl al gi ci dal
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conposition is left standing, stored or used outdoors Or the process is
conduct ed ofisdifamsc aoitl ar pr eadetieréot;, appradlanngmdihe witle respiect t@ltheand

al gi ci dal conposition. As the result of extensive studies by the present

i nvent or s stabdilyi ef/ the agentawber thotade ofithe wgent supticed autdoers nposi ti on

of the chl ori ne-base oxi di zi, ent could be s resseq by.mmintainin
pH of a ni EXRpicd & u traviolet Zhgrhg[ a?herefore, & microbicidal® an aléugl?lap J

composition and a microbicidal and algicidal process for a water system in

which the loss in the effective components can be suppressed even when
the composition is stored or used or the process is conducted in the
environment exposed to ultraviolet light or in the presence of copper ion

has bcen desired.

SUMMARY OF THE INVENTION
In one embodiment, the present invention may provide 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




3 23 February 2006 and al gi ci dal conposition containingzgg@bﬁ1 doge- based
-~ oxidizing agent and sulfamc acid or a salt thereof at or dgreater and
that the deconposition of the chlorine-based oxidizing agent was nore
effectively suppressed when an azol e conpound was contai ned and the high
concentration of residual chlorine could be maintained. The present

i nvention has been conpl eted based on the above know edge. I n one aspect of
t he present invention, there is provided a mcrobicidal and algicidal
conposi tion which conprises a chlorine-based oxidizing agent, an

azol e- basedngomprijast c&ﬁﬁoﬁﬂbh%ﬂrﬁaiﬁﬁ@tﬁ& cﬁlo?ﬁie?bés}éﬁr&ﬂfliﬁl?% g?ﬁﬁ% Sa pH of

13 or greater. I'n anothet aspect of the present invention,

provi ded aandi eulfandicdatidand @lsgilcithadeodr gcdsSs okograateyatad st ee whi ch
conprises adding a chlorine-based oxidizing agent, an azol e-based conpound
and sul f ardecomposition of thal chlotes-based oxidhangaigent wys tmeone ¢ffectiviely t her
aspect of the present invention, there is provided a process for producing
a m crobi ciSHRPTesSEd avdien; aal azlfpeempiogRdwmash cemﬁewi eand dpepiighg an
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the microb al gi conposition 1s adjus to have a pH of 13
or greater. The present invention discloses: (1) A m.crobicidal..and
al gi ci dal corrpggioalpaﬁp%iogﬁhecm%w@@ge@mrbrth@r@ﬁB&%éﬂ%ﬁmp@ ‘{z}dﬁgent and

sul fam ¢ aGh gfgic?idglalcgnfpggﬁ%%f whic hc%smfiiri e|§| gf chlorine-based oxidizing

agent, an azole-based compound, and sulfamic acid or a salt thereof and has

a pH of 13 or greater.

In another aspect of the present invention, there is provided 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.

In a further aspéct of the presént invention, there is provided a process
for producing a microbicidal and algicidal composition which comprises
preparing an aqueous solution comprising at least sulfamic acid or a salt
thereof, a pH regulator, and an azole-based compound and, thereafter,
adding a chlorine-based oxidizing agent to the prepared aqueous solution,
wherein the microbicidal and algicidal composition is adjusted to have a

pH of 13 or greater.

The present invention discloses:
(1) 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;




13 or greater; 4 23 February 2006 (2) A conposition desegi i ),
wherein the chlorine-based oxidizing agent is sodiunlhggggﬁﬁ%ﬁggdbﬁ (3) A
conposition described in any one of (1) and (2), wherein a content of
sulfamc acid or a salt thereof is in a range of 0.3 to 1.5 noles per 1
nol e of - available chlorine in the chlorine-based oxidizing agent; (4) A
conposition described in any one of (1), (2) and (3), wherein a 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 NPAYolmpusitibh GBscE b inSEp wheibimthetdiomae bdsakbslidezing agent, an
azol e- based ‘conpound and sulfamc acid or a salt thereof; (6) A

conposi t i oageetss sothwdn hppddhlorited)i ch has a pH of 13 or greater; (7) A
conposi tion_described in any one of (5) and é&%} wherein the

chl or i ne- béYedAspmpiosition daseribed in amipneroh(lpardh (s wherein agpneng @hposi ti on

descri bed in_any one of ) 6).. and (7), rejnt azol e- based
conpound i §‘T]t§%"ﬁi%¥°rl 87 81 Séﬁéherl‘(%%ﬁ g ’@é‘SP é’;f\ﬁggtq:LB rrﬂg]% P$Haane O%i
conposition [i . N . of L 8). (7 and (8), wherein a
content of ag%?qﬁ); cgﬁ)gjaedngﬁggﬁ@iﬁ%—?&%ﬁ@&géglé q,gegt,r ange of 0.3 to 1.5
nol es per I Q| Gl or i e b Ldi zi ng
agent; ( 1O§4])Arp§oeﬁ)pr§é?$¥1?rﬁl %%gglrb%ge%r?ﬁghg c%f;(g),g(?b %?)dr@’() B)a,ﬁﬁ?%?f,(h( 8) and
(9), wher etontent 60tHeethlofihetied oRIdiz@satbnt MROY Rehdesof D@ 12%g of 0. 05
to 3% by weight;

weight expressed as the content of available chlorine;

(5) A microbicidal and algicidal composition which comprises a chlorine-

based oxidizing agent, an azole-based compound and sulfamic acid or a salt

thereof;

(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;
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' (11) A conposition described in any one of (5), (6), (7) and
(10), wherein a content of the chlorine-based oxidi zi nggg(gegl)r?taryi(zzbi(sn 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
whi ch conprises adding a chl orine-based oxidi zing agent, an azol e-based
compound and sulfamc acid or a salt thereof to the water system (13) A
process described in (12), wherein the chlorine-based oxidizing agent is
sodi um hggochlcatigoeiti¢d dpserilpedire asydescof G5 N(Angmd i), ofh¢re®y aand (13),
wherein the azol e- based conpound is benzotriazole or tolyltriazole; (15)
A pr oceseorftent pf sdifizingacidrarer et thersof g arapas ¢4)-3 60 AgdHASHRET whi ch

conpri ses prepari 0us | ut i on | Si.ng . i i

or ' sal a;pwefoé@w?i%a@fea? lﬁf&éé&f@@%ﬁﬁﬂg ehid BTanE sl &
chl orine;based oxi di zi ng,agent .t.o t hon.. -
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sodi um hypochl ori t.e; . i 0
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to 12% bﬁe@tght expressed as the content of available chlorine; (18) A
process destribed in any one of (15), (16) and (17), wherein a 5 23

Februar y (20064 ¢oniRRtti desudibed en agiydod of(HaKE), (Ter(8Rf(9) andn(¥0)y ange of
0.3 to 1.5 noles per 1 nole of available chlorine in the chlorine-based

oxi di zi ngHagsiRta cédi@ht Af Piockissimesaseidnaddizingagertne infa (aifide, o AB) , (17)
and (18), wherein the aqueous solution conprising at |east sulfamc acid
or a sal 12%hey eeiglangkpressed as the content of available cl?lorine;
(12) A microbicidal and algicidal process for a water system which
compfises adding a chlorine-based oxidizing agent, an azole-based
compound and sulfamic acid or a salt thereof to the water system;
(13) A process described in (12), wherein the chlorine-based oxidizing
agent is sodium hypochlorite; |
(14) A process described in any one of (12) and (13), wherein the azole-
based compound is benzotriazole or tolyltriaiole;
(15) A process for producing a microbicidal and algicidal composition
which comprises prepé.ring an aqueous solution comprising at least
sulfamic acid or a salt thereof and a pH regulator and, thereafter, adding a
chlorine-based oxidizing agent to the prepared aqueous solution;
- (168) A process described in (15), wherein the chlorine-based oxidizing
agent is sodium hypochlorite;
(17) A process described in any one of (15) and {16), 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;

(18) A process described in any one of (15), (16) and (17), wherein a




- a pH regulator further conprises an azol e-based corrpoun%ézg ADo6cA
process described in any one of (15), (16), (17), (18) and (19), wherein a

content of the azol e-based conmpound is in a range of 0.05 to 3% by weight.
BRI EF DESCRI PTI ON OF THE DRAWNGS . Figure 1 shows a system di agram of a
circulating water systemused in Exanples. The nunbers in Figure 1 have
the followi ng neanings: 1. Water tank 2: A punp 3: Aflow neter 4. A
copper tube DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The first enbodi nent
of the prestent of puldmmionacidara salt thergol i oy ppangeaf 03 Lp &?@F%IBPY

conposi tion which conprises. chl ori ne-base oxi di zing agent and sul fam c
acid or & maleofiavailabie digrmesinths¢ ‘Prlﬁ%'%@tseé&‘léfi?’é‘%a *second

nmbodi f th t .. ti | i { &
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l e-b l i al.t. . d
crbod nole AHOTRE BtuBBH SHDAThE R4k AL doid BERAR thPpf i secon
m cr obi Cia% r%?@a%ﬂftﬁ"tﬂ@zl cHRPPASE hhWolABag ddd@podidd;dnd 23 February 2006

greater. robicidal and al gicidal process for a water system of the

present {guenhi proceeMRlebedbedddi gy aomhbr(ilbe- Q83 ed1Dxi(dBxiang &yBnt, an
azol e- based conpound and sulfamc acid or a salt thereof to a water system
By usi ngwiteeeizoaposientaif the dzoke-baeskertmpomedis omagmange ddb0? dadée with

by weight.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a system diagram of a circulating water system used
in Examples. The numbers in Figure 1 have the following meanings:
i Water tank |
2 Apump
3: A ﬂbw meter
4:

A copper tube

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The first embodiment of the present invention relates to a
microbicidal and aléicidal 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 écid 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




the process of the present invention, deconposition of gg%egju%lﬁ@doge
conponents is suppressed even in the environnent exposed to ultraviol et

light. Therefore, the high concentration of residual chlorine is

mai nt ai ned and the mcrobicidal and algicidal effect is effectively
exhibited. Formation of slinme in a cooling water systemor the |like can be
prevented and attached slinme can be cleaved. The chl orine-based oxi di zi ng
agent used in the present invention is_ not particularly limted. Exanples
of the citeatéme-Basedcmbididal agd adeisidali preresselos i WaFHeSHIEM AHPSr i ne

di oxi de, hypochl orous acid and S(thS t her eof c@norf;dlc acid and salts

t her eof , pyesenhlinyéntier campitses Addng e cOirIng Baseth PRI HLEE YN o anur i ¢
acid and salts thereof. Anp

t brOgT af frelbet nu
nypochl crie basrlcamposai PO HUFTBI: 450 oprarls direct (g SRbrodsBRET o <o ¢

f h I I d includ ' h Lte | hlorite,
cal o) b Ry JRRE P B NS iy ek by P b pr ARBARLIE VRROCT The ©

present ﬁge\élep&tpiféisg, AN PHEOLs Ahvbiifiofil QlcbRfosRARPGIOMA gitagivagent i s

not part li'm i's preferable that the content of the

chlori ne']}}ﬁé A%i3diZinge YA venSid thd Bevirensenofexposal 1@ Ultruviobsi ght
expresseC a &gﬁ]e éont g%teof avai l abl e chlorine and nore preferably in the

range ofjighe.t o §Heleforsi aht axpheseadermsativa adntresiduel ehlrizedl & chlori ne.
The salt of sulfamic acid used in the present invention is not . pﬁrt icularly
li ni t ed. mEtarahed aatl thhansadhicula] suidfadgicidalsfct Htflessivebapxmbdgdrebr uary
2006 sul famate, potassiumsulfamate, calciumsulfamate, stronti ural_l_
sul f amat Bormhtioniefisdiuhé amateolingoratey) syshemordhg blaean bemegyeredrne
.sulfamc acid and the salt thereof may be used singly or in conbination of
two or nané attached slime can be cleaved.
The chlorine-based oxidizing agent used in the present invention is
not particularly limited. Examples of the chlorine-based oxidizing agent
include chlorine gas, chlorine dioxide, hypechlorous acid and salts thereof,
chioric 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 sa_lts thereof are preferable.
Examples of the salt of hypochlorous acid include sodium hypochlorite,
potassium hypochlorite, calcium hypochlorite and barium hypochlorite.
‘In the composﬂ:ion 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 i*ange 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




Hyp‘och! orite ion and sulfamc acid react with each ot her3 b&%ﬁ)’fb%i n the
foll ow ng equations and N-nonochl orosul famate i on or N, &-%%I chl“orosul fam

ate ion is forned to stabilize the effective conponents of the

chl ori ne-based oxidizing agent. C O + H2NSG3H - HCI NS3- + H20 2C10 +
H2NSG3H + H} - CI2NSG3- + 2H20 In the conposition of the present invention,
the content of sulfamc acid or the salt thereof is not particularly '
limted. It is preferable that the content of sulfam c acid or the salt

.t her eof §famatdatasgjenosulfadate dldumeibsmatel storrtipmeswfamaie.i n t he
range of 1 to 1.5 noles per | nole of available chlori ne.in. the

c Pl or i nebdrigadselfaniaze,nigomgulamate ankzimcrstlfasmdisdi HEWtSlﬁfaffl}?ea%lénposi tion
of the present inventiagn i ch conprises the chlorine-based oxidizin

agent anandthe spitdhgrad %‘iB\’NBe @ﬁﬁﬁl?ﬂ@roédﬂcomn B%BEF‘F%’H WAE-a pH gf 13

~or greater an ferably 13.5 ter. In.th '

corrgps!'t i on o}qughéﬂg; %%?\;‘E a]“ﬂ\/%q#ﬁ{lg r&ﬁfigﬁr‘?aﬁ%ﬁ%ﬂ} gae%eﬁ ﬁ%qc%%g%g?ggsgg the
oxi di zin ent. ;an. azo ] I I .h [
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pr ef er abhh fekoBu bl EAPLs oriibAto'din SAERAS kibeAvhasmBoRthamBther than 13,
g g e Yect o tﬁ I

the stabilizin e chl orine-based oxidizing agent decreases and

there i sclibfinRasseRidxidi¥ing Haddntt he rate of the decrease in the
concentration of residual chlorine increases. The azol e conpound used in

the present inventCHIr i+HaNSOEhati HANSO FebHphl y 2006 sul f amat e,

potassi um sul famate, cal cium sulfamate, strontium sulfanmate,
2CIO_ + H2N803H+ Ht — C}.zNS g~ + 2%2(5 ©

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 sepond embodiment of the composition-of the preéent
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




barium sul famate, iron sul famate and zinc sulfamate. Th ) cid and
the salt thereof nay be used singly or in conbination 0?3?‘\%0&(%19%)00?&
Hypochlorite ion and sulfamc acid react with each other as shown in the
foll owi ng equati ons and N-nonochl orosul famate ion or N, N dichlorosul famate
lon is formed to stabilize the effective conponents of the chlorine-based
oxidizing agent. CI O + H2NSO3H - HCI NSO3- + H20 2C1O + H2NSQ3H + H} -

Cl 2NS3- + 2H20 In the conposition of the present invention, the content of
sul fam ¢ ¢, R%btn@ hdviRg $8ite-thBoled SnBHaviRg two Wirahbie heterd @edombt i s
preferable that the content of sulfamc acid or the salt thereof is in the
range of FfkatnpleslofSthoTakels @npomid ysedfier didd present himveatige bicludeo 1.5

nol es. per | nole of available chlorine in the chlorine-based oxi di zi ng
agent. | sirgle ring stolexbogiovmds suthtasdnuidapdsi pywrolss orpeolpy Byamelei nventi on
whi ch conprises the chlorine-based oxidizing ag«?nt and sulfam c acid or a
salt thetsierolet hadctatpezalei spndensed prelbirring agole romBReungdsy SHFR12F abl y 13. 5
or greater. |In the second enbi)di nt. of the c rTBosit.i on of the E_esent

i nvent i oheppieilagelepr PeBZOFATR G h| BPFWBQ’EPa%"zed PAPUIAE G eME UM 2z 0l €

conpound, and. syl famc acid or a salt thereo It ] r . at the
conposi t ibﬁﬁz’ﬁ’agiaégﬁﬂ dPeﬁc?pg?mﬁF}é@bgpmé%lg%ﬁ%lFe B?%@%E%‘g{e? Z?g&lgz%lrg’ greater.
When t he,conposi.tion : S han. 13 . t he; Ihk 4 7180 ect of
the chl oPFREDERELI x‘un’g??lzt?‘r?gmaeggﬁthhgée‘g%’ea géﬁ’ghdhtﬁlﬁgég&ihgéﬂﬂ peggsi bility
that the il faboldiCalECEaRSC ol NtHdie GaARCRbARUARS OlvHeasi thealasoly ori ne

I ncr ease e azol e conpound used in the present invention is an aronmatic
8 compounds form salts. The azole compound may be used singly or in

combination of two or more. In the composition of the present invéntion,
the content of the azole compound is not particularly limited.. It 1is
preferable that the content of the azole compound is in the range of 0.05 to
' 3% by weight and more preferably in the range of 0.1 to 2% by weight.

The water system to which the microbicidal and algicidal process of
tﬁe present invention is applied is not particularly limited. Examples of
the water system include cooling water systems, water systems in paper
and pulp manufacturing processes, dust-collecting water systems,
scrubber water systems and fountain water systems. In the microbicidal
and algicidal process of the present invention, the process for adding the
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




23 February 2006 conprising the chlorine-based oxidizin @gﬁg azol e
conpound and sulfamc acid or the salt thereof is prepg?e 'Emg%@gnce and
the prepared conposition is added to the water system By preparing the
conposition conprising the chlorine-based oxidizing agent, the azole
conpound and sulfamc acid or the salt thereof in advance, the loss in the
effective conponents of the conposition by deconposition can be prevented.
By using the conposition of the present.invention or in accordance wth
t he process of the nt i i on, .the hk%htﬁonce tration esi dua

al

t t f
chl ori ne %’Q%P”b%nﬁaﬂfp?[ gﬁ EH %/fse BIHZPB &S Qrftfe Q?IBPB‘APS Ftect can
b ffectively. hibi ted t t t t i
T the. erniFlireniod dr et BaRbF iR raER B R AREE bR hatt s 0l | oy
are used Jogﬁspé%'iiﬁ%ﬁ?%gﬂge@%gtthg?%ﬂ@f‘g%t%nl.n B0%:UPABhe AL E/Fositht the PH

regul at or resent invention, conventional alkali conpounds can

be used anghHedhpMmHY ehR¥ifiehand Qﬁﬂﬁzﬁﬁ{glﬁ@edﬂy@h@ﬁzﬁﬁe asappugfie@bl e. In
the process for producing a m crobicidal and al gicidal conposition of the
present id&nhicofeidt be theossls StHedeofphre paiviange athadueonis el uffearive
conprising sulfamc acid or the salt thereof and the pH regulator is not
parti cul awhypdrenits efithcltrenpesition byndeoumgpesetadl oan be Mewagegt s may be
present in conbination. The order of addition of water and sulfam c acid
or the salt tH&r asing theeempegitioadfdhe\present dventipna@ic B 4669¢daneq h t he
process for_ producing a mcrobicidal. and . algicidal conpositi.on of the
present iWfBnthaproges af dshPES WAL, W&ntlﬁpgit(],‘iedg‘llg}bcﬁ?ﬁﬁ‘%’i”ir?%nof’%t he

_ present 'res r1]1'[31 Chiorine bc%np{)g drlégfn alsnaefdela};d 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




W t hout causing a decrease in the concentration of the f I 23
February 2006 conponents. To summari ze the advant ages o?ggﬁgﬁ%ﬁgggﬁt

i nvention, deconposition of the effective conponents is prevented and the
hi gh concentration of residual chlorine is maintained due to the presence
of the conbination of the chlorine-based oxidizing agent and sulfam c acid
or a salt thereof and the al kaline condition maintained at a pH of 13 or
greater. By further adding the azole conpound, a still higher
concentrq%ion oft residual chlorine is maintained and the m crobicidal and
al gi ci dal B8PS s nore effectively exhibited on water systens. In

accordance W i t Qﬁmxﬁéﬁ%@sstﬂeora?f%géé%j?ﬁg & n f ??:r%ééqggng{bgpﬁogi ci dal

conposition of the present 1nven e mcr al gi cf dal

conposi tiRRomPBsitn BE OdKC efeeale! confpdrtoit Gappdvagited deed edeehigh the
concentration of residual chlorine. EXAMPLES " The present invention wll

‘be descr ichaekitpiitos pEeeditaal blowieishehiteiite] d@e exaiPbissenbe bhehd ol | owi ng.
However, the present inventionis not limted to the exanples. In Exanples

and Conpapathivetidx afffthes;hlvhee dased mixidizirgnagént and istdfaimichdadd iorea was
measured in accordance with the nethod of titration_ wth iodine described
i n Japanesh themepdtaridagheStikadinedord0i@1 nednRined abrarkloéd Slortgyea®@rand

Conpar ative Exanples . .1 tQ 5, the ' mnicrobicida nd al gicidal conpgsitions
vere prepHr é‘artg r agiﬁ@ &Zogi PPy oassfgﬁ@:g?l@ﬁ fongrntration ghd
Corrponentrgsi ﬁgi C dliO?I esi%drilg{pltained and the microbicidal and algicidal effect is

more effectively exhibited on water systems. In accordance with the

process for producing a microbicidal and algicidal composition of the

present invention, the microbicidal and algicidal composition can be

produced safely without causing a decrease in the concentration of residual

~ chlorine.

EXAMPLES

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

In Examples and Comparative Examples, the concentration of
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.




hypdchlorite, fol |l owed by addi ng an aqueous solutidn of
hypochlorite to the prepared solution. 11 23 February Zggggkﬂﬂéggﬁgles lto

4 and Conparative Exanples 1 to 3, the prepared microbicidal and algicidal
conposi tions were each placed in a white narrow necked polyethylene bottle
having a capacity of 100 ml. The bottles were left standing in a
thernostatted vessel kept at 40C or 60C in the condition such that the
bottles were shielded fromlight fromthe outside. The concentration of

residual chlorine in_the conpo asu fter, 0, 6,1 d 20
days. Exarrpl eInlEAale?%E)ltel‘jdﬁFigﬁ“&?@tb‘i ﬁﬁ)’iog% B o LS %?rgéafgd from

12.4 ¢ 15 6 48%a eous soI ut| n odi u d
150 3 omicrshiadh andontinnial o apaHERESw ARt el offeshoth T oo e

hypochl orite nt 12% b
r crobi CHP: nac%déb@iy&ibﬂ% bt ?}%"ﬁﬁ% a@&aﬁ O e P r abron
resi dle/c\gitl el Qg Fn{i a?i!t Lthe #%s‘ééjcteﬁwssélll&b@ laglap°COBTRCLinON Was:

2%by |m're ia preparation, 7.0% by weight after 6

days, 6.9% @Mna\ﬁio%htsu@ﬁ tt%t%ed%m@mveré A% D dMBiob gt Sron2Cttdays when
the conposition was left standing at 40C and 7.2% by wei ght inmedi ately

after thgRiGPared edncdt2ifidy of wekhialadlleriné idatls; cdmPusisionviaght after
14 days and 4.8% by weight after 20 days when the conposition was |eft

st andi ngn_ahsﬁfé@. afftxaopb el Lard #0adagtsl ci dal and al gi ci dal conposition was
prepared in

Example 1

A microbicidal and algicidal composition was prepared from 12.4 g
of water, 15.6 g of a 48% aqueous éolution 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 weightl 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 thaf: 8.7 g of water and 19.3 g of the 48% agqueous solution of sodium

12




accordance with the sane procedures as those conducted i EBS?‘EHSJ%O& except.
that 8.7 g of water and 19.3 g of the 48% aqgueous sol ut| on odium 12 23
February 2006 hydroxi 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 m crobicidal and al gi cidal conposition was prepared from11.9 g of

water, 15.6 g of a 48% aqueous sol ution of sodium hydroxi de 12. g of

| f d, ,60.0 f | ut f
st g il e S RS BB o
m g ! 4. Th
e P e e Rt Pn BAf G of ‘r% 21 ohgl dal oINS b %lm %ml@wss e

ori ne was neasured 1 n accordance with the

same et 4od A § i}?hcéd}dgﬁ@é‘wlﬁl the EXATRAEbIAIAR SRmIdabloand al gi of dal

conposition was prepare accordance wth the sane procedures as those
conducted in Exarrpl e 3 except that 8.2 g of water and 19.3 g of the 48%
aqueous sol ution of sodium hydroxide were used. The prepared m crobicidal
and al gi gixdaiple@nposition had a pH of 13.8. The concentration of residual
chlorine was neasured in accordance with the sanme nmethod as that in

Exanpl e 1. Cospariatobicadikanpladgitidsl moormisitdpn arasaprepaired drami11cB®posi ti on
was prepared from39.5 g of water, 60.0 g of an aqu ous. sol uél on, of sodi um
hypochl oof watenrkiaé g ofa 46 aayeaRs golution Dekveadinm BY QRPN A%, 5 g of

benzotriazol e.. The
' sulfamic ac1d 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 13.4.
The concentration of residual chlorine was measured in accordance with

the same method as that in Example 1.

Example 4

A mi;:robicidal and algicidal composition was prepared in
accordance with the same procedures as tho_se_ conducted in Example 3
except that 8.2 g of water and 19.3 g of the 48% aqueous solution of sodium
hydroxide were used. 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 wafer, 60.0 g of an a(iueous solution of sodium hypochlorite containing
12% by weight- of available chlorine and 0.5 g of benzotriazole. The

prepai:ed microbicidal and algicidal composition had a pH of 13.0.

13




prepared m crobicidal and al gi cidal conposition had a p f 3 23
February 2006 The concentration of residual chlorine inlz?%gbrg]l‘?g?zg&&ci dal
and algicidal conposition was: 7.2% by weight imrediately after the
preparation, 5.7% by weight. after 6 days, 4.4% by weight after 14 days and
4. 2% by weight after 20 days when the conposition was |eft standing at

40C, and 7.2% by weight imedi ately after the preparation, 3.7% by weight
after 6 days, 2.4% by weight after 14 days and 2. 4% by wei ght after 20
days when the conposition was |eft standing at 60C. Conparative Exanple 2 A
ni crobi ci dal ahBe afreniatiapporesidenl whlorpre jar le f mitrebwidnlgandf wat er,

10.6 g of a.48% by wei ght aquequs, sol ytion of saqdi um hydroxide, 12.0 g of
sul fanic %@i‘%,ﬁa Oé.l%lﬁogfloanqﬁ e?]ugf's Yut Vegbss 1appediatelyy sdtem dhet e

cont ai ni 9 i of .availab chl or and 0.5 benzotri azol e.
The pr epgﬁr gﬁﬁ%@%‘gﬁ?@?@é “éeﬁﬁl\{g? t?’é!sgi Scoipo ﬁeé%h%%f(ﬁgraﬂ 852092 0. The

concentraji f i | Q| . i C i.th the
oo et kB bO Rk U 80 IR IRBHHGSH i W ACRY SR L

‘al gi ci dal 4@ypRsd t7.0% WSW@%&ﬁaﬁﬁ_ﬂleﬁﬁ&m AfterOthePbréfd@fion] & 6%0ppf a 48%
by wei ght aqueous sol ution of sodi um hydroxi de, 2.0 g of sulfamic acid

and 60. 0 wehtaftcaqdaps Koty @vight Ladi Lmlayy Ped 12l 4% ibyereight afvai-ng 12% by -
-wei ght of available chlorine. The prepared m crobicidal and al gici dal
conposi t i ZhdxpsiwhepHhefcob@pdditidhevasdeficeandatg an6@C.r esi dual chl ori ne was
measured in accordance with the sane nmethod as that in Exanmple 1.
Comparative Example 2
A microbicidal and algicidal composition was prepared from 16.9 g
of water, 10.6 g of a 48% by weight 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 0.5 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 6f sodium hydroxide,
12.0 g of sulfamic acid and 60.0 g of an aqueéus 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.

14




14 23 February 2006 The results in Exanples 1 to 4 and GQRBHat} Mp6EXanpl es
1 to 3 are shown in Table 1. 15 23 February 2006 Table 1 Exanpl e
Conpar ati ve Exanpl e Conposition of components (g) water 48% by wt. NaOH
sulfamc acid 12% by w. NaClO (*) benzotriazole pH Concentration of
residual chlorine (% by weight) left standing at 40C for O days for 6
days for 14 days for 20 days left standing at 60C for O days for 6 days

The results in Examples 1 to 4 and Comparative Examples 1 to 3 are

show_n in Table 1.

16




for 14 days for 20 days 1234 123 12.48.711.98. 239. 516.

15 619. 315, 619, 3- 10. 610. 6 12. 012, 012, 012. 0- 12, 012. 0 23 fefiuary 2006

60. 060. 060. 060. 060. 060. 060. 0 --0.50.50.50.5- 13.413.813.413.813.012.012.0
7.27.27.27.27.27.27.2 7.07.17.07.15.72.12.1 6.97.06.87.04.41.11.1

6. 86. 76.86.74. 200 7.27.27.27.27.27.27.2 6.26.96.26.93.70.50.5
4.96.24.96.12.400 4.86.24.86.12.400 * An aqueous sol ution of sodium
hypochl orite containing 12% by wei ght of available chlorine was used. As
shown in Table 1, the n1crob|C|daI Eﬂ&fhlg|C|dal conp05|t|on of

Conpar at ive
sulfan1c1@&h@kand had a pH of 13.0 shomed rapld deconp05|t|on of sodi um

hypochl or i d decrease in the concentration of fesidyal
’f‘?’%“’ﬁ%&? g‘?y 2006 ) z 3

chlorine

Composition of components {(g)

water 12.4 87 119 82 395 169 174
48% by wt. NaOH 156 193 156 193 - 10.6 106
sulfamic acid 120 120 120 120 - 120 12.0
12% by wt. NaClO (*) 60.0 600 600 600 600 600 600
benzotriazole - - 0.5 0.5 0.5 0.5

pH 134 138 134 138 13.0 120 120

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 71 5.7 2.1 2.1
for 14 days 6.9 7.0 6.8 7.0 4.4 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 72 72
for 6 days 6.2 6.9 6.2 - 69 3.7 0.5 0.5
for 14 days 49 6.2. 49 6.1 2.4 0 ¢
for 20 days 4.8 6.2 4.8 6.1 24 0 0

* An agueous 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
- gulfamic 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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The "mi crobi cidal and al gi cidal conpositions of Conparatizserebfaafmioss 2 and
3 which contained sulfamc acid but had a pH of 12.0 showed rapid
deconposi tion of sodi um hypochlorite and rapid decreases in the
concentration of residual chlorine independently of the presence or the
absence of benzotriazole. The m crobicidal and al gi cidal conpositions of
Exanples 1 and 3 which contained the agueous sol ution of sodi um hydroxi de
in increased anounts and had a pH of 13.4 and the m crobicidal and

al gicidal compesihi®@dicRial Exaip! akiddand cdmpbsicidngorifaiCatpafigigueous
solution of sodium hydroxide in increased anounts and had a pH of 13.8
showed sEmhinplder ended whichhentanmehtulbinde aofd besildubh gHl of 124

i ndependently of the presence or the absence of benzotriazole. |t was
shown t halhowéd rapidederpogiasitoon of sedisiny hyhggdehite and aapet dedreases ipe| y
suppressed by using. sodium hypochlorite and sulfamc acid in cqnbination
and adj uthe eqposmateation of ysidialahdering nnégwﬁtqdﬁwléfr%ﬁeﬁ?w % the hi gh
tenmperatuye was i nproved by increasing the ambunt of sodi um hydroxide. In
Exanpl es2Bsangef brazeidtaralet i ve Exanples 4 and 5, the prepared

A S o o ol O xal _ _ .
nar r ow necked JoI FEERiIAR SR P B BB AE N R RRERI 1 an . Ceven
bott | g i I : I i s Jatind; d
o the sOMALERLRLR B SlbeRh oL A B AR SR B B o
resi dual aﬁ{ahﬁﬂé rk%n& Nhidi€a COMPQF § BANS MBSHEE AsHFffciahl &ind Oalgfidd¥ and 20

days. Exanple m crobi ci dal and al gi ci dal conposition was prepared from.
12. 4 g ldompositions of Examples 2 and 4 which contained the aqueous solution of
sodium hydroxide in increased amounts and had a pH of 13.8 showed small
decreases in the concentration of residual chlorine independently of the

presence or the absence of benzotriazole. It was shown that the
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 éapacity 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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23 February 2006 of water, 15.6 g of a 48% aqueous solu of

hydroxi de, 12.0 g of sulfamc acid and 60. Oqg of an aqggg‘nl% tglbgnm of
sodi um hypochlorite containing 12% by wei ght of available chI or| ne. The
prepared microbicidal and al gicidal conposition had a pH of 13.4. ;I'he
concentration of residual chlorine in the mcrobicidal and algicidal
conmposi tion was: 7.2% by weight imediately after the preparation, 6.1% by
wei ght after 6 days, 4.0% by weight after 14 days and 3.0% by wei i;ht after
20 days. Exanple 6 A mcrobicidal and al gicidal caonpositjon S epar ed
from 12.df @aterf 15 erof 2188% ggufous ssaé%laqué@@rél%ﬁtﬁdraﬁl% 1@!@ ufgﬂr

hydroxi de, 12.0 g of sulfamc¢ acid, 60.0 a

sodi um hygfohioetideand dift- ngnoﬁgmléq/blwlﬁ/\é?]g‘ﬁ’cono?P%‘glueo yé)oc?hr t|%Rem:and 0.2
g of benzotriazole. The prepared mcr al gj-gl dal..conposi tion
had a pHastakgng. W& @é’nc‘@ tloén 8'15‘ al'gP n%l orine |%e

m cr obi ci dal 0S 04D
H y weight i mTEdI at el
(ilf4t S; ;h@l‘;rﬁpé%‘%; ‘gﬁf /C%Qr/:{B\C/’vsell ght 4\?3} éfggfs 5.2% by wei ght af%/er
14 days and nﬁ% LRV a%tn Yt Bl a&?ald%mm@qﬁpme Teferobiiddli eindal and
gi ci da TOR N WAS prepared and pH and the concentration of

resi dual Ll N& ﬁtlgﬁas,yé@d 7.9%aq0r gaipte Mhirheditalel
ysafee rideedur es as
t hose con%lﬂ"l ?ed I'n anple 6 except that 0.5 g of benzotri azlgl e was used.
18 23 Felpféﬁ%&-ytngO@ 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 124 g
of water, 15.6 gof a 48% aqueous solution of sodium hydroxide, 12.0 g of
sulfamic acid, 60.0 g of an aqueous solution of gsodium hypochlorite
containing 12% by weight of available chlorine and 0.2 g of benzotriézole.-
The prepared microbicidal and algicidal composition had a pH of 13.4.

The concentration of residual chlorine 'in the microbicidal and
élgicidal composition was: 7.2% by weight immediately after the
preparation, 6.4% by weight after 6 days, 5.2% by weight after 1.4 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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Exanpl-e 8 A m crobicidal and al gicidal conposition was preRéffey 2006 PH and
the concentration of residual chlorine were neasured in accordance with

t he sane procedures as those conducted in Exanple 6 except that 1.0 g of
benzotri azol e was used. Exanple 9 A m crobicidal and al gicidal conposition
was prepared and pH and the concentration of residual chlorine were
nmeasured in accordance wwth the sanme procedures as those conducted in
Exanple 6 except that 0.5 g of tolyltriazole was used in place of

benzotri gzgl 6,1, Qnparati ve Exanple 4 A mcrobicidal and al gicidal
conposition S prepared from24.4 g of water, 15.6 g of a 48% aqueous

sol ution of sadinipBYdaaxLAE a@é’i@i(ﬁ@c@nﬂ;os&ﬁo@%ﬁqﬁbﬁ%ﬁ%éghﬂtﬂﬂmrﬁf sodi um

hypochl orite containing 12% by wei ght of available chlorine. The prepared
M crobi Cilaakomdchtad @b ioffaksidoap eRldrinn wdradnaaphtedf inldcdrddiiee &@icentration
of residual chlorine in the mcrobicidal and algicidal composition was:
7.2% by veé ghvhei proeed ateal a5 dfdse confiactedriepBratipde 6 &xc?db ByatwbOghof after 6
days, 3.9% by weight after 14 days and 2.8% by weight after 20 days.
Conpar at bersdxiampleewss Asgilcr obi ci dal and al gi ci dal conposition was prepared
and pH and the concentration of residual chlorine were neasured in
accordance with 19 23 February 2006 the sane procedures as those conducted

In Corrpaiﬁglm\iﬁelgxanpl e 4 except

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 sodivm hypochlorite containing 12% by weight of
available chlorine. The prepared microbicidal and algicidal composition
had a pH of 14.0.

Thé 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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that 2.0 g of benzotriazole was used. The results of Ex | 9 and
Conparative Exanples 4 and 5 are shown in Table 2. Tabl 29’5(:@%%&(0@6
Conpar ati ve Exanpl e Conposition of components (g) water 48% by wt. NaOH
sulfamc acid 12% by w. NaClO (*) benzotriazole tolyltriazole pH
Concentration of residual chlorine (%by weight) after 0 days after 6
days after 14 days after 20 days 56789 45 12.412.412.412. 412.424.424. 4
15. 615. 615. 615. 615. 615. 615. 6 12.012.012.0, 12. 012. O- -

60. 060. 0?919 %gloﬂeogl%cgggfe%ese% tqmose 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 b

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 24.4 24.4
48% by wt. NaOH 156 156 156 156 156 156 156
sulfamic acid 120 120 120 120 120 - o
12% by wt. NaClO (¥) 600 600 600 600 600 600 600
benzotriazole - 0.2 05 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 61 64 69 70 68 57 53
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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-0.20.51.0--2.0 ---0.5-- 13.413.813.413.413.414.014.0 72%@&%512372@% 27.27.2
6. 16. 46. 97. 06.85. 75. 3 4. 05. 26. 16.36.43.92. 7 3.04.45.75.96.22.81.1 * An
aqueous sol ution of sodi um hypochl orite containing 12% by wei ght of
avai l abl e chlorine was used. As shown in Table 2, in Exanples 5 to 8 in

whi ch sulfamc acid or a conbination of sulfamc acid and benzotriazol e
was used, the high 20 23 February 2006 concentration of residual chlorine
was nai ntai ned after passage of tinme and deconposition of the effective

oo 85 SHBR P 55T Sy A PR TR [ 22T

benzotri I b Lt HeOe freS R | %%[%gﬁx? L-hanlqof gih ective
corrponen?{18 5 %rx&argrpmgpﬁ r? ° vﬁ?ﬂ C%ﬁféd;%nggam pd %oél ylt I‘ll g%eﬂflge wer e
used, t hgréutgh HRNGAM UL 0P rbéifzotﬁ&ﬁdlé“%he Chigel NéhavasnBBhthaionedr af t er
passage of time and deconposition of the effective conponent s was

suppr essegkidhal Ceilbrias! , it nwviongladvwehi tRabEXbepidridzole Wonttibnosk ¢f azol e
conmpounds and sul fam c acid was used, the concentration of residual

chl ori nesappessimsdeagen@isitione! whe effewdve charponkats. noEKaapipde Smd t he
effect of suppressing deconposition of the effective conponents was not
exhi bi t ewhi¢in s@fapue acidrandtalybirinmle weppivshd bidrezbigh eonseategtinreolas

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 sjnergistic 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, arcirculating water system shown in Figure 1
which was equipped with a water tank 1, a pump 2, a flow meter 3 ahd a

copper tube 4 was used. The amount of retained water in this water
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used, the concentration of residual chlorine was | ower '
Conparative Exanple 4 and the effect of accelerating de?@ﬁ%%é#ﬁg%ﬂg%of t he
effective conponents was exhi bited when benzotriazol e al one was used.

Al t hough sulfam c acid exhibited only small effect of suppressing
deconposition of the effective conponents in the single use and the azole
conpound exhi bited the effect of accel erating deconposition of the
effective conponents in the single use, the specific synergistic effect
could be exhibited when these conmponents were used in conbination. Thus,
deconposistsien whs thditels.ecThe eopprmpbienhad colangth©f di 32 mparsd 88ppr essed
and the high concentration of residual chlorine_could be i ntained. In

. Exanpl esint@rtdoam@tersofc]9 eumat itpdhitavatessuttem, SHIWN bt ‘T—ﬁ%%‘@l Pwhi ch was
equi pped with a water tank 1, a pu 2, a flow neter an . copper tube 4
was usedvaTheseshdgnthof tesbt ¥pHEd v&) E’Feﬂar’r'eflhfr’sw’g@{“élfiafzaln‘gsﬁgg (?Eﬁar y 2006
systemwas 15 .].iters. e, copper tube I . d an

i nner  di &R hB?“T? g ﬁguﬁgﬁéﬁgggg?%ﬁf&gP?ygé%%ggéotg%?g%gi city

was usedsas .the . I ] isgpgal hshgah
conpositggﬁlﬁg%Oggggﬁ$ﬁﬁﬁﬁ%ugﬁgﬁﬁgé%ﬁg§g%&éQggﬁpgétggﬁﬂggkg?ggﬁ?ated at a

flow rat idQall EABERTIAULE Rhted WaEPRkatuFed afte30%1 hbhes cartaatration
of - resi dﬁaﬁésclz%ﬁq%lriﬂtﬁlg |ﬁ{n the water was neasured after 24 hours and 72

hours. ExsuRl € 10 A m crobicidal and al gicidal conposition was prepared
from12.4 g of water, 15.6 g of a 48% aqueous sol ution of sodi um
hydr oxi de, 12.0 g of sulfam c acid and 60.0 g of an aqueous sol ution of
sodi um hypochl orite

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 ¢
of water, 15.6 g of a 48% aqueous éolution 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

22




contai ning 12% by wei ght of avail able chlorine. The prepar ] i ci dal
and al gi cidal conposition had a pH of 13.4. The concent ?gtll%glr’]uag%ﬂédggi dual
chlorine in the circulating water to which this mcrobicidal and al gicidal
conposition was added was: 13.0 ng/liter after 24 hours and 10.5 ng/liter
after 72 hours and 72.9% of the concentration of residual chlorine

remai ned after 72 hours. Exanple 11 A mcrobicidal and al gicidal
conposition was prepared from12.15 g of water, 15.6 g of a 48% aqueous
sol uti on_qf. k ] .Qxi_ge ; f L am i.Gh1.60 g+af~ an
aqueous SO 1%$&glﬁ§jo lms(%?@r#h%/np%%% Sgila?ecmgc‘gérlsﬁﬂg?}rllicvﬁgggc f%%egyw\%%i &§t5 of

avail abl ¢, ShLA dfter 31 Rl il 95.0PRANNCAT FEAL P2 hollRE 2RRERRBSLoMiE ODI Ci dal

and al gi cidal conposition had a pH of 13.4. The concentration of residual

chl ori necépeenifatidd 6£4e3idwd Mb8he r@mddnd®B afteb72aourd006 which this
m crobi ci dal and al gi ci dal conposition was added was: 13.5 ng/liter after

24 hours and 13.0 ng/liter after 72 hours and 90. 3% of the concentration
of residual chlorine renmained after 72 hours. Exanple 12 A m crobicidal and
al gi ci daExeoipdedi2ti on was prepared, pH of the prepared conposition was
measured, the prepared conpgosition was added to the circulating water
system and t h& poerebinidak pof Pgicidal ermpoykionr Wae Preparete Ridted thgas
nmeasured in ac&ordance.with t he sa E}rlocedurea as those conducted in

e

Exanpl e RECHATER SPMPQSHEION WGSInges AREERATEC FOBIPOSHENT 8135 A wer e

used. Ex%nalleeci]fgulating 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 witﬁ 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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A mcrobicidal and al gicidal conposition was prepared, Q?ﬁgn&m oor epar ed
conposition was neasured, the prepared conposition was a the
circulating water system and the concentration of residual chlorine in the

wat er was nmeasured in accordance with the sane procedures as those
- conducted in Exanple 11 except that 11.4 g of water and 1.0 g of
benzotri azole were used. The results of Exanples 10 to 13 are shown in
- Table 3. 23 23 February 2006 Exanpl e Conposition of components (g) water
48% by Wt _ NaOH sulfamic acid 12% by w. N$CIO (*) benzotriazole pH
Table 3 10. 111213 12.412.1511.9. 1%a#e 35. 615. 615. 615. 6 12. 012. 012. 012-0
60. 060. 060. 060-0 -0.250.51-0 13.413.413.413.4 M crobicidal and al gici dal

Example 10 11 12 13

Composition of components (g)
water ) 124 12.15 11.9 114

48% by wt. NaQH 15.6 15.6 15.6 15.6
sulfamic acid 120 12.0 12.0 12.0
12% by wt. NaClO (*) 60.0 60.0 60.0 60.0
benzotriazole . 025 05 10
pH 134 134 13.4 13.4
Microbicidal and algicidal - 200 200 200 200
~ composition (mg/liter) :
* Benzotriazole (mgfliter) - _ 05 1.0 2.0
Concentration of residual
chlorine (mgfliter)
“after 24 hours 13.0 13.5 144 14.4
after 72 hours 105 130 14.4 14.4

Concentration of residual 729 90.3 100 160
" 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
micrebicidal 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 10 in which the mlcroblcxdal and

-algicidal ,compOSItion not containing ben'zo_triazole was used. When the

concentration of benzotriazole in the circulating water was 1.0 mg/liter or
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200200200200 conposition (nmg/liter) Benzotriazole (ng/li
Concentration of residual 0.51.02.0 chlorine (ng/liter) 2 e%’Iéuraryzgl006

hour s13. 013. 514.414. 4 after 72 hours10.513.014. 414. 4 Concentration of

resi dual 72.990.3100100 chlorine remaining after 72 hours NO * An aqueous
sol ution of sodi um hypochlorite containing 12% by wei ght of avail able
chlorine was used. As shown in Table 3, in Exanples 12 and 13 in which the
m crobicidal and al gi cidal conpositions containing benzotriazole were used,

the Concﬁﬂéﬂéﬁ t c8£cérf@h£’iﬂﬁ'ot‘ijé£ﬂ‘h T%hpﬁﬁlé‘liﬂi‘%t ﬁfa&%%s@%%%@ﬂ&ft@ tine and

deconpos on o the ectl've ‘conponents were nore suppressed I n

conpari seg gt the result in. Exarrpl e 10 in which the rn| crobi ci da and

~al gi cidal conposition not containing benzotriazole was used. \Wen the
concentration of benzotriazole in the circulating water was 1.0 ng/liter or
24 23 February 2006 higher, the concentration of residual chlorine did not
decrease Example Bf ter 72 hours.

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 fn |
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
Aand algicidal compositioﬁ 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 hydrdxide, 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 componenté 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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Exanpl e 14 Water in an anount of 6.7 g, 19.3 g of a 48% §¥;w§kgp®mﬁqueous
sol ution of sodi um hydroxide, 2.0 g of benzotriazole ang f. of sulfamc

acid were wei ghed and placed into a 200 m gl ass beaker successively in
this order. After the above components were di ssolved under stirring, 60.0
g of an aqueous solution of sodium hypochlorite containing 12% by wei ght
of available chlorine was added under stirring and a m crobicidal and

al gi ci dal conposition was prepared after stirring. The preparation of the
~m crobicidal and al gicjdal conposition could be conducted w thout bunping
al t houghchlgm@ergasVangbsyedhser ved. The concentration of residua

chlorine in the obtained m crobicidal and algicidal conposition was 7.2%
by wei ght. Conparative Exanple 6 Water in an anmount of 6.7 g, 19.3 g of a .
48% by wei ght aqueous solution of sodium hydroxide, 2.0 g of benzotriazole
and 12.0 g of sulfamc acid were weighed and placed into.a 200 ml gl ass
beaker successively in this order. After the above conponents were

di ssol ved under stirring, the prepared solution was added in snmall portions
under stirring into a 200 m gl ass beaker into which 60.0 g of an aqueous
solution of sodium hypochlorite containing 12% by wei ght of avail able

chl orine was weighed .and placed in advance. During the addition and

m Xxi ng, bubbl es began to be forned and eventual |y bunping took place.

Thus, the generation of 25 23 February 2006 chl ori ne gas was observed. 26
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23 February 2006 CLAIMS 1. A nicrobicidal and al gicidal »§ Kfagg Which
conprises a chlorine- based oxidizing agent, an azol e-based corfpound, and
sulfam c acid or a salt thereof and has a pH of 13 or greater. 2. A
conposition according to Claim1, wherein the chlorine-based oxidizing
agent is sodium hypochlorite. 3. A conposition according to any one of
Clainms 1 and 2, wherein the azolGLAIM&I conpound is benzotriazole or
tonItriazoIe 4. A conposition according to any one of dains 1, 2 and 3,

wherein_a ntent of . sul f cid or g salt ereof is in range of 0.3
to 1.5 fol es pfé'fcm‘imm?én«?? Qﬁ%ﬁ?@a‘mf@r’eﬂmﬁwc (FORMRARSS B ised
oxi di 21 BesAPeRkizink agbrftOHROBbE! Q%asecg)%c_ga D PRNARE: QLG A Th Lo 4.

wherei n a cont ent the azo |s In range o .05 to 3%

by wei gttiere6f ariil hagRasi bf 08 ciggestdrng to any one of CI aine 1 to 5, 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. 7.

nm cr obi gi dal AaRemEpgitiond accyidieeste (Baimy hamdrersins tthen vmpexne-lzza@ﬁén ses

addi ng a %hhorlqg basea OX|d|2|ﬂg)%?ent an azol e-based conpound and
‘sul f ami &F4EE 8FCE YRAYEOF O Fhe water system 8. A process according
to daim?7, wherein the chlorine-based oxidizing agent is sodium

hypochl grit eA &mpodifin &esoiseMEi A1y bRe HTYCIANAs Af akl B Whéredidn8, wherein
t he azol e- based conpound is benzotriazole or tonItrlazoIe 10. A process

for prodzai¢-hgsed nompobindiic benaotdiazblgi ari tobilitrizanisosi ti on  whi ch conpri ses
preparing an aqueous sol ution conprising at |east sulfamc

4. A composition according to any one of Claims 1, 2 and 3, 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.

5. A composition according to any one of Claims 1 to 4, wherein a content

of the azole-based compound is in a range of 0.05 to 3% by weight.

6. A composition according to any one of Claims 1 to 5, 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.

7. 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.

8. A process according to Claim 7, wherein the chlorine-based oxidizing

agent is sodium hypochlorite.

9. A process according to any one of Claims 7 and 8, wherein the azole-

based compound is benzotriazole or tolyltriazole.

10. A process for producing a microbicidal and algicidal composition
which comprises preparing an aqueous solution comprising at least sulfamic

- acid or a salt thereof, a pH regulator, and an azole-based compound and,
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acid or a salt thereof, a pHregulator, and an azol e-ba %W and, 27
23 February 2006 thereafter, adding a chlorine-based oxi ?:ze?ng agent to the
prepared aqueous solution, wherein the mcrobicidal and al gicidal
conposition is adjusted to have a pH of 13 or greater. 11. A process
according to C aim 10, wherein the chlorine-based oxidizing agent is

sodi um hlygpeeaftbnradding aléhloAnpriaced oxaticimgdagettto thrypreperedf§ aqiiemiuss 10 and
11, wherein ,a content of the chlorine-based oxidizing agent is in a range
of 3 toSebYiy Whgrihthe micedigdah andrrigicifalamppsidoniis Asiested | 9ri ne. 13.

A pr oce%gvggc%gﬂg otrorgr}[%rone of Cainms 10,11 and 12, wherein a content
tid or A%y

of sulfam¢c¢ thereof is in arange of 0.3 to 1.5 noles per 1
nol e of available chlorine in the chlorine-based oxidizing agent. 14. A

pr ocess 12¢ CoAdbridged DadidyddFeto0Clathai OTsvHdrelrDtHe3chlohgkthdbed cxdikiggt of the
azol e-based compound is in a range of 0.05 to 3% by weight. 28 ABSTRACT

M CROBI eg@yiLisApivandypophlor@eVvPOs! TI ON, M CROBI CI DAL AND ALG Cl DAL PROCESS
FOR A WATER SYSTEM AND PROCESS FOR PRODUCI NG A M CROBI Cl DAL AND ALG CI DAL
CCNPCSIleN A m crobici dal. anﬂ al icida% ﬁ? osHbiondm@ich conpri ses

chl ori né2" ba8ed &R NG LG W08t Had@meild 8Pdal&aMPSHEr 8of and has
a pH of cod@n®lordhealtlbrind vised ARGz agiid 18/igl &'rgﬁke R85 I1bbPHyWhi ch

conprises a chlorine-based oxidizing agent, an azol'e-based conpound and
sul f.am ereight expressed as the content of available chlorine.

13. A process according to any one of Claims 10,11 and 12, wherein a
coﬁtent 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.

14. A process according to any one of Claims 10 to 13, wherein a content

of the azole-based compound is in a range of 0.05 to 3% by weight.
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acid or a salt thereof; a mcrobicidal and al gicidal pr ) wat er
system whi ch conprises adding a chlorine -based oxidi zi%g%ggléuﬁﬁfz@r? azol e-
based conmpound and sulfamc acid or a salt thereof to the water system
and a process for producing a m crobicidal and al gicidal conposition which
conprises preparing an aqueous solution conprising at |east sulfamc acid
or a salt thereof and a pH regul aje&p@ely thereafter, adding a chlorine-
based MICROBIGFDAYeANDt ALGDETPAEPRCIELDSILIEMNS MIERGH UL DADE G&IPOSi ti on of
ef f ect ALESIESDPONBROCSERG FOR BfWATER cdYSIEM aAND|MROdESEtFOR copper ion is
suppr eFROPUEARNG AhMICBOBHEIPALNANR AFrCEIZENdIoMpOsIiTICR] or used out doors.

A microbicidal and algicidél composition which comprises chlorine-
based oxidizing agent and sulfamic acid or a salt thereof and has a pH of
13 or greater; a microbicidal and algicidal composition which comprises a

- chlorine-based oxidizing agent, an azole-based compound and sulfamic
acid-or a salt thereofs 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 systems
and a process for producing a microbicidal and algicidal composition which
comprises preparing an aqueous solution comprising at least sulfamic acid
or a salt thereof and a pH regulator and, thereafter, adding a chlorine-
based oxidizing agent to the prepared aqueous solution. Decomposition of
effective components by the effect of ultraviolet light or copper ion is

suppressed when the composition is left standing, stored or used outdoors.

(FIG.1)
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