ANTI M CROBI AL AND ALG CI DAL METHOD AND ANTI M CROBI AL AND
ALGQ Cl DAL AGENT FOR COCLI NG WATER SYSTEM

Field of Invention

[ 0001] The present invention relates to an antim crobia
and al gi cidal nethod and an anti m crobial and al gi ci dal
agent, each of which, when algae are generated in a cooling
wat er system subjected to an antim crobial treatnent using a
chlorosul fam c acid and/or a chlorosulfamc acid salt
(hereinafter referred to as a "chlorosulfamc acid (salt)"
in sone cases), can effectively kill and renove the al gae
t hus gener at ed.

Background of I|nvention

[ 0002] In cooling water systens of various types of

i ndustrial plants, when sline is generated in the system
slime troubles, such as decrease in thermal efficiency,

cl oggi ng of water passage pipes, and corrosion of piping
metal materials, occur. In order to avoid the sline
troubl es, various types of chem cal agents have been

devel oped.

[ 0003] In Patent Literature 1, a slinme stripping agent
containing a chlorosulfamc acid as an effective conponent
has been disclosed. In Patent Literature 2, an al gicidal
agent containing a chlorine-based oxidizing agent and a
chlorosulfamc acid (salt) has been discl osed.

[ 0004] Patent Literature 3 has disclosed that when sline



is generated in a cooling water system during a treatnent
usi ng sodi um hypochl orite, an isothiazolone conmpound is
further added.
Ctation List
Patent Literature
[ 0005] Patent Literature 1: Japanese Patent Publication
2003- 267811 A

Patent Literature 2: Japanese Patent Publication
2003- 267812 A

Patent Literature 3: Japanese Patent Publication
2006- 297391 A
Summary of Invention
[ 0006] In a cooling water systemin which an antim crobi a
treatment is perforned using a chlorosulfamc acid (salt),
al gae may be generated and proliferated during operation in
sone cases.
[ 0007] It is expected that al gae are renoved fromthe
cooling water system by the antim crobial treatnent using a
chlorosulfamc acid (salt). However, in a cooling water
system even when a residual concentration of the
chl orosul famc acid (salt) is sufficiently high, algae may
be generated in sone cases. The al gae thus generated cannot
be easily renoved by sinply increasing the addition anount
of the chlorosulfamc acid (salt).

[ 0008] The present invention ains to provide an



antim crobial and al gicidal nmethod and an antim crobial and
al gicidal agent for a cooling water system each of which
can effectively kill and renpove al gae generated in a cooling
wat er system subjected to an antim crobial treatnent using a
chl orosul fam c acid (salt).

Solution to Problem

[ 0009] The present invention is as described bel ow.

[ 0010] [1] An antim crobial and al gicidal nethod for a
cooling water system characterized in that in a cooling

wat er system subjected to an antim crobial treatnent using a
chlorosul fam c acid and/or a chlorosulfamc acid salt, when
al gae are generated, an isothiazol one-based compound is
further added to the cooling water system

[ 0011] [2] The antim crobial and al gicidal nmethod for a
cooling water systemaccording to [1], wherein a residual
chlorine concentration of the chlorosulfam c acid and/or the
chlorosulfamc acid salt in the cooling water systemis 0.5
ng-C /L or nore.

[ 0012] [3] The antim crobial and al gicidal nethod for a
cooling water systemaccording to [1] or [2], wherein an
addi ti on anount of the isothiazol one-based conpound to the
cooling water systemis 0.1 to 1,000 ny/L.

[ 0013] [4] An antim crobial and al gicidal agent for a

cool ing water system containing an antim crobial agent and

an i sot hi azol one- based conpound, wherein the anti m crobial



agent is a chlorine-based oxidizing agent and a sul famc
acid conpound; or a chlorosulfamc acid and/or a
chlorosul fam c acid salt.

[ 0014] [5] The antim crobial and al gicidal agent for a

cool ing water system according to [4], wherein the
antimcrobial and al gicidal agent is a two-conponent type in
whi ch the antim crobial agent and the isothiazol one-based
conpound are separated from each ot her.

Advant ageous Effects of Invention

[ 0015] Slinme is an aggregate primarily formed of bacteria
and/ or extracellular viscous substances derived from fungi.
When being tangled with slinme, algae nay be contained
therein in sonme cases; however, intrinsically, algae are
generated froma factor different fromthat of the sline
which is an aggregate derived fromfungi. The al gae have
characteristics different fromthose of the slinme and shoul d
be di stinguished therefromin view of renoval counterneasure.
[ 0016] The present inventors found that by the use of a
chlorosulfamc acid (salt) together with an isothi azol one-
based conmpound, an algicidal effect can be synergistically
obt ai ned.

[ 0017] According to the present invention, algae generated
in cooling water systens, such as various types of

i ndustrial plants, restaurant kitchen systens, showcase

refrigeration systens, and air conditioner systens, in each



of which an antim crobial treatnment is perforned using a
chlorosulfamc acid (salt), can be effectively killed and
renoved

Descri ption of Enbodi nents

[ 0018] Herei nafter, enbodi ments of the present invention
wi ||l be described in detail.

[ 0019] An antim crobial and al gicidal nmethod for a cooling
wat er system of the present invention is characterized in

t hat when al gae are generated in a cooling water system
subj ected to an antimcrobial treatnent using a
chlorosulfamc acid (salt), an isothiazol one-based conpound
is further added to the cooling water system

[ 0020] [ Chl orosul famc Acid (Salt)]

In the present invention, an antim crobial treatnent
for a cooling water systemusing a chlorosulfamc acid
(salt) may be perforned by addition of a chlorosulfamc acid
and/or a chlorosulfamc acid salt to a cooling water system
By addition of a chlorine-based oxidizing agent and a
sul fam c acid conpound to a cooling water systemto produce
a chlorosulfamc acid salt in the cooling water system an
antimcrobial treatnent for a cooling water system may al so
be perforned.

[ 0021] Hereinafter, a chlorosulfamc acid (salt) to be
added for an antimcrobial treatnent for a cooling water

system or a chem cal agent containing a chlorine-based



oxi di zing agent and a sulfam c acid conpound in conbination
may be referred to as an "antimcrobial agent"” in some cases.
[ 0022] A chlorosulfam c acid and/or a salt thereof to be
added to a cooling water system may be N-chl orosul fam c aci d,
N, N-di chl orosul fam c acid, or salts thereof, such as an

al kali nmetal salt including a sodiumsalt or a potassium
salt; an alkaline earth nmetal salt including a calciumsalt,
a strontiumsalt, or a bariumsalt; another netal salt

i ncludi ng a manganese salt, copper salt, a zinc salt, an

iron salt, a cobalt salt, or a nickel salt; an amonium salt,
and a guanidine salt. Those conpounds nmay be used al one, or
at |east two types thereof may be used in conbination.

[ 0023] As a chl ori ne-based oxi di zing agent used in the
case in which a chlorosulfamc acid salt is generated in a
wat er system by addition of a chlorine-based oxidizing agent
and a sulfamc acid conmpound to a cooling water system for
exanpl e, there may be nentioned a chlorine gas, chlorine

di oxi de, hypochl orous acid or a salt thereof, chlorous acid
or a salt thereof, chloric acid or a salt thereof,

perchloric acid or a salt thereof, or chlorinated

i socyanuric acid or a salt thereof. Anmong those conpounds
menti oned above, as a particular exanple of the salt type,

for exanple, there nmay be nentioned a hypochl orous al kal

metal salt, such as sodi um hypochlorite or potassium

hypochl orite; a hypochlorous alkaline earth netal salt, such



as cal ci um hypochlorite or barium hypochlorite; a chlorous

al kali netal salt, such as sodiumchlorite or potassium
chlorite; a chlorous alkaline earth netal salt, such as
barium chlorite; another chlorous acid netal salt, such as
nickel chlorite; a chloric acid alkali netal salt, such as
anmoni um chl orate, sodium chlorate, or potassium chlorate;

or a chloric acid alkaline earth nmetal salt, such as cal cium
chl orate or bariumchlorate. Those chlorine-based oxi di zi ng
agents may be used alone, or at |east two types thereof may
be used in conbination. Anong those conpounds nentioned
above, a hypochlorous salt is easily handled and can be
preferably used.

[ 0024] The sulfam c acid conpound is preferably a conmpound
represented by the follow ng general fornula (1) or a salt

t her eof .

[ 0025] [ Chem 1]

R'I
N—SO,H (1)
sz/
[ 0026] In the above formula (1), R' and R each

i ndependently represent a hydrogen atom or a hydrocarbon
group having a 1 to 8 carbon atons.

[ 0027] As the sulfamc acid conmpound as descri bed above,
for exanple, beside a sulfanmic acid in which R and R each

represent a hydrogen atom N-nethylsulfamc acid, N N



di met hyl sul fam c acid, or N-phenylsulfamc acid may be
mentioned. As a salt of the sulfamc acid conpound, for
exanple, there may be nentioned an al kali netal salt, such
as a sodiumsalt or a potassiumsalt; an alkaline earth
netal salt, such as a calciumsalt, a strontiumsalt, or a
barium salt; another nmetal salt, such as a nanganese salt, a
copper salt, a zinc salt, an iron salt, a cobalt salt, or a
ni ckel salt; an ammoniumsalt, and a guanidine salt. In
particul ar, for exanple, there may be nentioned sodi um

sul famat e, potassium sul famate, cal cium sul famate, strontium
sul famate, barium sul famate, iron sul famate, or zinc

sul famate. Those sulfam c acids and the salts thereof may
be used alone, or at least two types thereof may be used in
conbi nati on

[ 0028] When t he chl ori ne-based oxi di zi ng agent, such as a
hypochl orous acid salt, and the sulfam c acid conmpound, such
as a sulfamc acid salt, are m xed together, those conpounds
are bonded to each other, so that a chlorosulfamc acid salt
is formed and is stabilized.

[ 0029] As for the use rate of the chlorine-based oxidizing
agent and that of the sulfam c acid conpound, wi th respect
to one nole of effective chlorine of the chlorine-based

oxi dizing agent, 0.5 to 5.0 noles of the sulfamc acid
conpound is preferable, and 0.5 to 2.0 noles thereof is nore

preferable. In this case, the effective chlorine of the



chl ori ne- based oxidi zing agent is chlorine neasured by a

resi dual chlorine nmeasurenent nethod in accordance with JIS

K0101.
[ 0030] In the conbination descri bed above, in order to
i nprove the storage stability, an alkali, such as sodi um

hydr oxi de or potassi um hydroxide, is also preferably
cont ai ned.

[ 0031] The addition amount of the chlorosul famc acid
(salt) to a cooling water systemor the addition anmounts of
t he chl ori ne-based oxi di zi ng agent and the sulfam c acid
conpound thereto may be set so that when al gae are not
generated, a sufficient antimcrobial effect is obtained in
the cooling water system Although being changed dependi ng
on the operation conditions (flow conditions) of the cooling
wat er system and t he adhesi on tendency of sline, the
residual chlorine concentration derived fromthe

chl orosul famc acid (salt) in the cooling water systemis
preferably 0.01 to 50 ng-Cd /L and particularly preferably
approximately 0.5 to 20 ng-d /L. Wen this residua
chlorine concentration is in the range descri bed above,
sufficient effects in terns of antimcrobial properties and
slinme peeling properties can be obtai ned.

[ 0032] When al gae are generated, the residual chlorine
concentration derived fromthe chlorosulfamc acid (salt) is

preferably 0.1 to 50 ng-Cl,/L, particularly preferably 0.5



to 20 ng-d /L, and nore preferably 1 to 10 ng-C,/L. In a
cooling water system as factors influencing on the peeling
properties of algae, the type of nutrient source and the
anount thereof, the difference in solar irradiation
condition, and furthernore, the flow conditions, such as
circulation, may be nmentioned. For exanple, when the
circulation rate is high, the peeling properties of al gae
caused by shearing is inproved. Hence, in accordance with
those factors, a suitable addition anmount is preferably

adj ust ed.

[ 0033] When the residual chlorine concentration is
excessively low, a sufficient synergistic effect achieved in
conbi nation with an i sothiazol one-based conpound may not be
obtai ned in some cases; hence, the residual chlorine
concentration derived fromthe chlorosulfamc acid (salt) is
preferably 0.5 ng-C /L or nore.

[ 0034] An addition position of the antim crobial agent may
be simlar to the addition position in a general
antimcrobial treatnment for a cooling water system and for
exanple, a cooling water pit, a water spray plate, a
circulating water line, and a nmakeup water |ine may be

menti oned. When al gae are generated, if the residual

chl orine concentration is the above preferable concentration,
the antim crobial agent may be added either in a continuous

manner or an intermttent manner.



[ 0035] [ 1 sot hi azol one- Based Conpound]

An i sot hi azol one- based conmpound used in the present
invention is preferably a conmpound represented by the
follow ng general formula (2) or (3).

[ 0036] [ Chem 2]

x O

] v (2)
¥ S;N—F\.’
X O

| (MZ,))  -(3)

N—R )
S.-‘“
Y a
[ 0037] In the above fornmulas (2) and (3), R X Y, M Z a,

and n are as described bel ow.

R a hydrogen atom an al kyl group, an al kenyl group,
an al kynyl group, or an aral kyl group, and preferably an
al kyl group having 1 to 8 carbon atons.

X: a hydrogen atom a hal ogen atom or an al kyl group
having 1 to 4 carbon atons.

Y: a hydrogen atom a hal ogen atom or an al kyl group
having 1 to 4 carbon atons (however, in sone cases, X and Y
are condensed to each other to forma benzene ring).

M a cationic atomor group selected fromthe group

consisting of an alkali netal, an alkaline earth netal, a



heavy nmetal, and an am ne.

Z: an anionic atomor group formng a conpound with the
cation Mwhich has a sufficient solubility to forma conpl ex
conpound.

a: an integer of 1 or 2.

n: an integer by which the anion Z satisfies the atomc
val ence of the cation M
[ 0038] As the isothiazol one-based conpound as descri bed
above, for exanple, 5-chloro-2-nethyl-4-isothiazoline-3-one,
2- et hyl - 4-i sot hi azol i ne- 3-one, 4, 5-di chl or o-2- net hyl - 4-

i sot hi azol i ne- 3-one, 2-ethyl-4-isothiazoline-3-one, 2-n-
octyl -4-isothi azol i ne-3-one, 5-chloro-2-ethyl -4-

i sot hi azoli ne-3-one, 5-chloro-2-t-octyl-4-isothiazoline-3-
one, 4,5-dichloro-2-n-octyle-4-isothiazoline-3-one, 4,5-

di chl oro- 2-cycl ohexyl - 4-i sot hi azol i ne-3-one, and 1, 2-
benzoi sot hi azol i ne-3-one may be nentioned, and furthernore,
conpl ex conpounds thereof fornmed using magnesi um chl ori de,
magnesi um nitrate, copper chloride, copper nitrate, calcium
chloride, or the |like nmay al so be nentioned.

[ 0039] Those i sot hi azol one-based conpounds may be used
al one, or at least two types thereof may be used in

conbi nati on

[ 0040] [ Chem 3]

o)
| e (4)
S/Nx.



[ 0041] Al t hough the addition anmount of the isothiazol one-
based conmpound when al gae are generated in a cooling water
systemis changed dependi ng on the above factor influencing
on the peeling properties of algae and the addition anount
(residual chlorine concentration in a cooling water systen)
of the antimcrobial agent, the addition amount is
preferably 0.1 to 1,000 ng/L, particularly preferably 0.5 to
100 ng/L, and further preferably 1 to 10 ng/L. Wen the
addi ti on anount of the isothiazol one-based conpound is in

t he range descri bed above, a sufficient algicidal effect can
be obt ai ned.

[ 0042] As descri bed above, a suitable addition anount of

t he i sothi azol one-based conpound is preferably adjusted in
accordance with the factors influencing on the peeling
properties of al gae descri bed above. Although the addition
anount of the isothiazol one-based conpound cannot be

determ ned only in accordance wth the addition anpunt
(residual chlorine concentration in a cooling water systen)
of the antimcrobial agent, as one exanple, in the case in
whi ch the residual chlorine concentration by the
antimcrobial agent is less than 1 ng-Cl /L or 1 ng-C /L or
nore, when the addition anobunt is adjusted in a range of 0.5
to 20 ng/L or in a range of 0.1 to 10 ng/L, respectively, an
excellent effect may be obtained in sone cases.

[ 0043] Wen al gae are generated, the isothiazol one-based



conmpound is added to a position at which al gae are generated
or in the vicinity thereof, such as an upstreamside in the
vicinity of the position at which algae are generated, a
cooling water pit, and a water spray plate. As for the
i sot hi azol one-based conpound, if the above suitable addition
concentration may al so be maintained, the addition may be
performed either in a continuous manner or an intermttent
manner .
[ 0044] The i sot hi azol one-based conpound is preferably
added when the generation of algae is recognized, and when
the death of algae is confirmed, the addition is preferably
fini shed.
[ 0045] The generation of algae indicates the case in which
al gae adhere to a water spray plate, fillers, a cooling
water pit, and the like in a systemand tend to proliferate,
and the death indicates the case in which adhering al gae are
peel ed and renoved away.
[ 0046] [ Anti m crobial and Al gicidal Agent]

The antim crobial and al gi ci dal agent of the present
i nvention contains an antim crobial agent and an
i sot hi azol one-based conpound. The antim crobi al agent may
be a chlorosulfamc acid (salt). The antim crobial agent
may be a conbi nati on between a chl ori ne-based oxi di zi ng
agent and a sulfam c acid conpound. As described above,

since the isothiazol one-based conpound is a conmpound to be



added when al gae are generated, the antim crobial and

al gicidal agent is preferably a two-conponent type agent in
whi ch the antim crobial agent and the isothiazol one-based
conpound are separated from each ot her

[ 0047] In the antim crobial and al gicidal nethod for a
cooling water systemof the present invention, if necessary,
besi des the anti m crobial agent and the isothi azol one-based
conpound descri bed above, other chem cal agents, such as a
scale inhibitor, a corrosion inhibitor, and a pH adjuster,
may al so be added. Hence, the antim crobial and al gicidal
agent of the present invention may further contain those

ot her chem cal agents.

Exanpl es

[ 0048] Hereinafter, the present invention will be
described in detail with reference to Exanpl es.

[ 0049] [ Exanples 1 to 5 and Conparative Exanples 1 to 17]

A test water system containing al gae was prepared as
descri bed bel ow.

Secondary treated water obtained by filtrating sewage
using a filter having a pore dianeter of 0.1 umwas received
in a beaker having a volune of 1 L, and to this secondary
treated water, 1 g of al gae sanpled fromeach of cooling
towers A, B, and Cin which an antim crobial treatnent was
performed using a chlorosul fam c acid was added. Al gae A

sanpled fromthe cooling tower A were diatons and cont ai ned



green algae. Al gae B sanpled fromthe cooling tower B were
primarily formed of green al gae and contai ned bl ue-green

al gae and diatons. Algae C sanpled fromthe cooling tower C
were primarily formed of blue-green al gae and contai ned
green al gae and di at ons.

[ 0050] After being raveled and sufficiently dispersed in
t he beaker, the algae A, B, and C were each dispensed into
test tubes.

[ 0051] In Exanples 1 to 5 and Conparative Exanples 8 to 11
and 13 to 16, a chlorosulfam c acid (abbreviated as " CSA"
and the addition anmount represents the residual chlorine
concentration) and one of 5-chl oro-2-nethyl-4-isothiazol one-
3-one (abbreviated as "M T"), 2,2-dibrono-3-nitril opropion
am de (abbreviated as "DBNPA'), and 2-brono-2-nitro-1, 3-
propanedi ol (abbreviated as "BNP) were added to each test
tube so as to have predeterm ned concentrations shown in
Table 1. In Conparative Exanple 6, MT was only added. 1In
Conpar ati ve Exanple 7, DBNPA was only added. In Conparative
Exanpl e 12, BNP was only added. In Conparative Exanple 17,
no chem cal agents were added. Subsequently, after the test
tubes were left for 3 days at a north-side wi ndow so as not
to be exposed to direct sunlight, the conditions of the

al gae were observed by visual inspection and evaluated in
accordance with the following criteria. The results are

shown in Table 1.



[ 0052] <Evaluation Criteria>

-: Reduction (death) of algae is apparently observed
fromthe start of the test.

+: Condition is the same as that at the start of the
test.

+:. Slight increase of algae is observed as conpared to
the condition at the start of the test.

++. Apparent increase of algae is observed as conpared
to the condition at the start of the test.

+++: Significant increase of algae is observed as

conpared to the condition at the start of the test.



Example 17

[ 0053] [ Tabl e 1]
Algicidal Agent Evaluation Results
CSA Addition
Amount Addition
(mg—Cl,/L) Type Amount Algae A | Algae B | Algae C
(mg/L)

Comparative 05 No Addition +++ | ++ |+t
Example 1

Comparative 1 No Addition +++ | ++ |+t
Example 2

Comparative 5 No Addition +++ | ++ | +++
Example 3

Comparative 10 No Addition +++ |+ ++
Example 4

Comparative 20 No Addition +++ |+ ++
Example 5

Comparative | -\ Agdition | MIT 2 ++ | + | +++
Example 6
Example 1 05 MIT 2 + + +
Example 2 0.5 MIT 5 - —
Example 3 1 MIT 2 - - =+
Example 4 5 MIT 2 — -
Example 5 20 MIT 2 - - -

Comparative |\ addition | DBNPA 2 ++ | + | +++
Example 7

Comparative 05 DBNPA 2 ++ + 4+ 4+
Example 8

Comparative 1 DBNPA 2 ++ _ ++
Example 9

Comparative 5 DBNPA 2 + _ ++
Example 10

Comparative 20 DBNPA 2 + _ +
Example 11

Comparative | -\, addition | BNP 2 ++ | ++ | +++
Example 12

Comparative 05 BNP 2 44 4+ ++
Example 13

Comparative 1 BNP 2 + 4+ + ++
Example 14

Comparative 5 BNP 2 + + ++
Example 15

Comparative 20 BNP 2 + _ +
Example 16

Comparative | -\ A ydition No Addition +++ | ++ |+




[ 0054] As apparent from Table 1, anong Conparative
Exanples 1 to 5 in which the chlorosulfamc acid was only
added, the results of Conparative Exanples 1 to 3 in which a
smal | anmount was added are simlar to the result of
Conparative Exanple 17 in which no addition was perforned,
and proliferation of the algae A to C cannot be suppressed
at all. In Conparative Exanples 4 and 5 in which the
addi ti on anbunt was increased to 10 to 20 ng-C ,/ L, a
sufficient effect also cannot be obtai ned.

[ 0055] I n Conparative Exanples 7 and 12 in which DBNPA or
BNP was only added, a sufficient effect cannot be obtai ned.
I n each of Conparative Exanples 8 to 10 and 13 to 15 in

whi ch DBNPA or BNP was used together with a snmall anount of
the chlorosulfam c acid, a sufficient effect cannot be
obtai ned. Even in Conparative Exanples 11 and 16 in which
t he additi on anount of the chlorosulfam c acid was increased
to 20 ng-d ,/ L, a slight increase of algae is al so

recogni zed.

[ 0056] In Conparative Exanple 6 in which MT was only
added, a sufficient effect cannot be obtained.

[ 0057] On the other hand, in Exanple 1 in which a very
smal | anmpunt, such as 0.5 ng-d /L, of the chlorosul famc
acid was used together with MT, an excellent effect can be
obtained. In Exanple 3 in which the addition anmount of the

chl orosul fam c acid was slightly increased to 1 ng-C /L, a



significantly excellent effect is obtained which is
approxi mately equi valent to that obtained in Exanples 4 and
5 in which the addition anmount of the chlorosul fam c acid
was further increased to 5 to 20 ng-d o/ L.
[ 0058] Fromthe results of Exanples 1 to 5 and Conparative
Exanples 1 to 17, it is found that in a water systemin
which if a large amount of the chlorosulfamc acid is only
added or if MT is only added, the algicidal effect is
hardly obtained, when the chlorosulfamc acid and MT are
used in conbination, algae can be sufficiently renoved. In
addition, it is found that when the chlorosul fam c acid and
M T are used in conbination, even if the addition
concentration of the chlorosulfamc acid is low, a
sufficient algicidal effect can be obtained.
[ 0059] [ Exanpl es 6 to 8]

By the use of actual machi nes shown in Table 2, the
effect of using the antimcrobial and al gicidal agent of the
present invention was confirmed under the conditions shown

in Table 2. The results are shown in Table 2.



[ 0060]
[ Tabl e 2]
Example 6 Example 7 Example 8
Cooling Water System | Cooling Water System Il Cooling Water System III
Air Conditioning Rectangular Industrial Rectangular Type | Industrial Rectangular Type
Machine Type Cooling Tower Cooling Tower Cooling Tower
100 Refrigeration Ton 300 Refrigeration Ton 100 Refrigeration Ton
CSA Residual
Chlorine
Concentration 3.7 1.3 05
(mg-Cl,/L)
Green Algae Mat Adhesion .Of Green Adhesion of Brown
- . Seaweed-Like Algae to
Finding (Thickness: 5 mm) Edees of Fillers and Algae to Water
on Water Spray Plate & . . Spray Plate and Pit
Fringes of Pit
Intermittent Addition of Intermittent Addition of Continuous Addition of MIT
3 mg/L of MIT 2 mg/L of MIT
. 1 mg/L to Blow Water
Countermeasure Once Per Week Twice Per Week - e
" e . o Addition Position:
Addition Position: Addition Position: Cooline Water Pit
Water Spray Plate Cooling Water Pit &
Effect is Confirmed
Result Mat is Removed within 2 Weeks Algae are Removed
After 4 Weeks Approximately All Algae are within 2 Weeks
Removed after 6 Weeks
[ 0061] From Table 2, it is found that according to the
present invention, algae generated in a cooling water system

in which an antimcrobial treatnent is performed using a
chlorosul fam c acid can be effectively killed and renoved.

i nvention

[ 0062] Al t hough specific aspects of the present

have thus been described, it is apparent to a person skilled
in the art that various changes and nodifications may be
performed w thout departing fromthe spirit and the scope of

the present invention.



This application clains the benefit of Japanese Patent
Application No. 2013-197153 filed Septenber 24, 2013, which

is hereby incorporated by reference herein in its entirety.



23

Claims

[Claim 1]

An antimicrobial and algicidal method for a cooling water system
characterized in that in a cooling water system subjected to an
antimicrobial treatment using a chlorosulfamic acid and/or a
chlorosulfamic acid salt, when algae including at least diatoms, green
algae and blue-green algae are generated, an isothiazolone-based
compound is further added to the cooling water system,

wherein aresidual chlorine concentration derived from the
chlorosulfamic acid and/or the chlorosulfamic acid salt in the cooling
water system subjected to the antimicrobial treatment is 0.01 to 50
mg-Cl,/L, and

wherein algae are generated, the residual chlorine concentration
derived from the chlorosulfamic acid and/or the chlorosulfamic acid salt is
adjusted to 0.5 to 20 mg-Cl,/L, and the isothiazolone-based compound is
added to the cooling water system at an amount of 2 to 1,000 mg/L.
[Claim 2]

The antimicrobial and algicidal method for a cooling water system
according to Claim 1, wherein aresidual chlorine concentration of the
chlorosulfamic acid and/or the chlorosulfamic acid salt in the cooling

water system is 0.5 mg-Cl,/L or more.



