DESCRI PTI ON  METHOD OF | NHI BI TI NG FOAM NG | N SEAWATER COOLI NG WATER SYSTEM
5 TECHNI CAL FI ELD The present invention relates to a nethod of inhibiting
foaming in a seawater cooling water system The present invention enables
to efficiently inhibit the foamng in the seawater cooling water system
that 10 prevents deposition of marine organisns by the addition of a

chl ori ne-generating agent. BACKGROUND ART In thernmal power plants, steel

pl ants, petroleumrefining plant chem cal plants, other chem cal
pl ants and the |ike where seamt@ﬁsé@%@gﬁas cool ing water, problens

arise such as a reduction in cooling function caused by deposition of
marine organisns in a cooling water system and corrosion of a netallic

mat eri al Tﬁcﬁa@iﬁleEﬁBﬁIN@eE@RMﬂN@ INVBE R AYBRECUYCINGSWATER duct | ng
tube and the like. In general, these 20 problens have been dealt with by

t he addi §ygTENt a marine organi sm anti-deposition agent and an
anticorrosion agent to the cooling water system Exanples of the marine
orgar sm anti-deposition agent that has w dely been used include a

chl ori ne-generating agent such as sodium 25 hypochlorite, chlorine

di oxi de, TERIRNIGALJAELIdhd the |ike. However, in the case where such

chl orine-generating agent was_ added to the bo(\{e-des,cr,i bed cool i ng wat er
system probl ehBeHE¢ECRbHBIGNHRN selades to Q}@ﬁﬁa‘% ebipibismedoagisgifict ure of

h l'in r . n . .
the coo a gee\{\@rgger %;Xgltnelén W%tgr. sjjrstem. The present invention enables to

efficiently inhibit the foaming in the seawater cooling water system that
10 prevents deposition of marine organisms by the addition of a

chlorine-generating agent.

BACKGROUND ART
In thermal power plants, steel plants, petroleum refining plants,
15 petrochemical plants, other chemical plants and the like where seawater
is used as cooling water, problems arise such as a reduction in cooling
function caused by deposifion of marine organisms in a cooling water
system, and corrosion of a metallic material of a structure of the cooling
water system such as a conducting tube and the like. In general, these
20 problems have been dealt with by the addition of a marine organism
anti-deposition agent and an anticorrosion agent to the cooling water
system.
Examples of the marine organism anti-deposition agent that has
widely been used include a chlorine-generating agent such as sodium
25  hypochlorite, chlorine dioxide, chlorine gas and the like. However, in
the case where such chlorine-generating agent was added to the
above-described cooling water system, problems have sometimes arisen

such as corrosion of a structure of the cooling water system, and




bubbl i ng (foam ng) due to a reaction with m croorgani snms and organic
substances in seawater. Miyre specifically, the foam ng causes an adverse
effect on operation of the cooling water system and al so beconmes a cause
of a quality deterioration of products. 5 1In a water systemthat is
troubled with foam ng, a silicon-based antifoamagent is generally used.
Also, it has been known to use the silicon-based antifoam agent in
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met hod ein when disorders caused by marine organi sns are prevented by

the addi4 icamsefofea §mahitgkRtedbiatiah iof dreétuicesy anmine or a salt thereof to a
seawater cooling water system transparency of seawater is neasured and

the &ddi ti on din at Wwatansystens thantis dtdedlcblaweih foemhagnge sibtonHmmsed
transparency, and discloses that the higher aliphatic tertiary am ne has
di f fi culaytifcarhcagamigis genarady seweslat er as conpared to other am nes. 20
However, the above-nentioned docunents do niii\EFQdi scl ose that a higher
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10 chemical and an industrial disinfectant (see Japanese Examined Patent
Publication No. 2713509 (Patent Document 1)).

Also, Japanese Unexamined Patent Publication No. HEI
10(1998)-120508 (Patent Document 2) discloses a method wherein when
disorders caused by marine organisms are prevented by th.e addition of a

15 higher aliphatic tertiary amine or a salt thereof to a seawater cooling
water system; transparency of seawater is measured and the addition of
the amine is controlled based on changes of the transparency, and
discloses that the higher aliphatic tertiary amine has difficulty in foaming
in the seawater as compared to other amines.

20 However, the above-mentioned documents do not disclose that a
higher aliphatic tertiary amine is effective at preventing foaming caused
by a reaction with microorganisms and organic substances in seawater,
and this effect has not been known.

Patent Document 1: Japanese Examined Patent Publication No.

25 2713509

Patent Document 2: Japanese Unexamined Patent Publication No.

HEI 10(1998)-120508




2 DI SCLOSURE OF THE | NVENTI ON Problens that the Invention is to Solve The
present invention has an object of providing a nmethod of inhibiting
foaming in a seawater cooling water systemwhich is capable of 5
efficiently inhibiting the foam ng generated in the seawater cooling water
systemin which deposition of marine organisns is prevented by the

addition of a chlorine-generating agent. Means for Solving the Problens 10

As a resy| f yj il as to solve the above-nentioned

pr obl ensbl‘l%g;i‘qmgﬁ‘tgﬁg’r%ﬁ pﬁ‘gﬁ?ﬁ"}g{@ﬁt invention have { found that it is
possi bl epf.g,@h{d hently 1hlldRoh 8 e Sqaging by adding a specific hi gher
aliphatic tertirary amne to the seawater cooling water systemin which the
foam ng is gengnatgebshitenvich@idihidd Rer @epestabl RovikingggnindtBoddsied, and
have cone to achi eve the present invention. Thus, the present invention
provi desitHi®itiag Heamohgin ki sddwatertdmwlirfoaatagsystethwldehustapabodli ng

wat er system characterized in that the higher aliphatic tertiary amne is
adde® t oefflvécsdnunhdrtiogoflinfpanaiieg gengsatedhindhshsagtwates cooling water
chlorine-generating agent is added, so that the 20 foamng is inhibited in
the seawsY¥emdol Pidchaderosifione @ RIS STERNSHRS |ifvRRTYCEHCACEBridieng to
the present.invention, jt is possible to provide the nmethod of inhibiting
t he foanf éltilcﬁ'ltoﬁé QWEICERCRYG NG 2REPEr system 25 which is capabl e of
efficiently inhibiting the foam ng generated in the seawater cooling water
systemin which the deposition of the marine organisns is prevented by the

addi ti omyf, Jder WY 91 B 9 BREDRMEY agent.
10 As a result of studying diligently so as to solve the
. above-mentioned problems, the inventors of the present invention have
founci that it is possible to efficiently inhibit the foaming by édding a
specific higher aliphatic tertiary amine to the seawater cooling water
system in which the foaming is generated after the chlorine-generating
15 agent is added, and have come to achieve the present invention.

Thus, the present invention provides the method of inhibiting the
foaming in the seawater cooling water system, characterized in that the
higher aliphatic tertiary amine is added to the seawater cooling water

| system to which the chlorine-generating agent is added, so that the

20 f{oaming is inhibited in the seawater cooling water system.

Effects of the Invention
According to the present invention, it is possible to provide the
method of inhibiting the foaming in the seawater cooling water system
25 which is capable of efficiently inhibiting the foaming generated in the
seawater cooling water system in which the deposition of the marine
organisms is prevented by the addition of the chlorine-generating agent.

The present invention is applicable to foaming generated in




The present invention is applicable to foam ng generated in 3 seawater

- cooling water systens in thermal power plants, steel plants, petroleum
refining plants, petrochem cal plants, other chem cal plants and the |ike,
and is considerably useful industrially. 5 BRI EF DESCRI PTION OF THE
DRAWNGS Fig. 1 is a schematic diagram showing a circul ation device for
antifoamtest, used in Test Exanple 1. Fig. 2 is a diagram show ng changes
of hei ghts of  foam
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i nhi bi ti pgdthee firanhag iscdhgdepaptedefGPRAdRSrigW®E er system of the present
invention is characterized in that the higher aliphatic tertiary amne is
added to the seawater cooling water systemto 25 which the

chl orine-generating agent is added, so that the foamng is inhibited in

t he seawBRIERDESOGRIKAIGN Q¥ skl DRAWINGS _

Fig. 1 is a schematic diagram showing a circulation device for
antifoam test, used in Test Example 1.
Fig. 2 is a diagram showing changes of heights of foaming with
time in Test Example 1.
10
Explanation of Reference Numerals
1 ‘circulation device for antifoam test
container
pipe heater
15 tripod drain board
test seawater

pump (P)

pipe

0 ~N o A~ W N

pipe outlet
20 |
BEST MODE FOR CARRYING OUT THE INVENTION
The method of inhibiting the foaming in the seawater cooling
water system of the present invention is characterized in that the higher
aliphatic tertiary amine is added to the seawater cooling water system to
25 which the chlorine-generating agent is added, so that the foaming is
inhibited in the seawater cooling water system.
In the present invention, “a seawater cooling water system to

which a chlorine-generating agent is added” means, for example, a




In the present invention, "a seawater cooling water systemto which a
chl orine-generating agent is added" neans, for exanple, a 4 seawater
cooling water systemto which a chlorine-generating agent has been added
for the purpose of preventing deposition of marine organisns. Therefore,
the present invention is suitably used for the seawater cooling water
systens in the thermal power plants, the steel plants, the 5 petroleum
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N, N-di net hyl t etradecyl am ne, N, N-di net hyl pentadecyl am ne,
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N, N-di net hyl oct adecyl ami ne, N, N-di net hyl docosyl anmi ne
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10 amine to be added to the seawater cooling water system include known
amines having 12 to 24 carbon atoms. Specific examples thereof
include N,N-dimethyldodecylamine (= N,N —dimethyﬂaurylamine),
N,N—dimethyltetradecjlamine, N,N-dimethylpentadecylamine,
N,N-dimethylhexadecylamine, N,N-dimethylpentadecylamine,

15 N,N-dimethyloctadecylamine, N ,N-dimethyldocosylamine (=
N,N-dimethylbehenylamine), N,N-dimethylpalmalkylamine and the like.
These may be used alone or as a mixture (mixed alkylamine) of two or
more kinds.

Examples of the mixed alkylamine include
20  N,N-dimethyltallowalkylamine and N,N-dimethyl hardened
tallowalkylamine and the like. These amines mean a mixture of amines,
cach of which i1s made from beef fat by known means and contains as a
main component a saturated or unsaturated'straight chain aliphatic
hydrocarbon group having 12 to 18 carbon atoms.

25 In the method of the present invention, N,N-dimethyllaurylamine,
N,N —dimethylbehenylamine and N,N-dimethyltallowalkylamine are
particularly preferred among the above-mentioned arnines, from the

viewpoint of a foaming inhibition effect.




25 In the nethod of the present invention, N, N-dinethyllaurylam ne,

N, N- di net hyl behenyl am ne and N, N-di net hyl tal | owal kyl am ne are particularly
preferred anong the above-nentioned am nes, fromthe viewpoint of a

foami ng inhibition effect. 5 The higher aliphatic tertiary am ne nay be
used in the formof a salt of hydrochloric acid, hydrobromc acid, nitric
acid, sulfuric acid, phosphoric acid, formc acid, acetic acid, oleic
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seawat er  or ~fresh water so that desired concentrations w il be obtained.
10 I n thediysiessnd, laptenatiel) ci@ic ookt Hacahaemedhntindidlilgher al i phatic
tertiary amne to be added to the seawater cooling water system may

pref ér ably be Bofesatmpls, tyslpossirieitoudizriyy apradarpabby Ordictiom af thy L,
fromthe viewpoint of the foam ng inhibition effect, though it depends on
a wat er highwaraliphatigrigriaanetfisei widhaesid aeldcsnaamauimaar gmetiat.15
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hypochl or ous ac S sa l'oroi socyanuric acid and its salt, a
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' tertiary amine to be added to the seawater cooling water system may
preferably be 0.005 to 5 mg/L, particularly preferably 0.01 to 1 mg/L,
from the viewpoint of the foaming inhibition effect, though it depends on
a water temperature and an effective chlorine concentration of the

15 chlorine-generating agent present in the seawater cooling water system.

The chlorine-generating agent in the seawater cooling water
system of the present invention to which the chlorine-generating agent
has been added includes known chlorine-generating agents used for the
purpose of preventing the deposition of the marine organisms, such as a

20 hypochlorous acid and its salt, dichloroisocyanuric acid and its salt, a
bleaching liquid [{CaClO)z], chlorine dioxide, a chlorine gas obtainable by
electrolysis of seawater and the like.

The method of inhibiting the foaming in the seawater cooling
water system of the present invention efficiently inhibits the foaming

25  when an effective concentration of the chlorine-generating agent present
in the seawater cooling water system is 0.01 to 10 mg/L, preferably 0.05
to 50 mg/L in an effective chlorine concentration equivalent.

The method of inhibiting the foaming in the seawater cooling




The nethod of inhibiting the foamng in the seawater cooling water system
of the present invention efficiently inhibits the foam ng 25 when an

ef fective concentration of the chlorine-generating agent present in the
seawat er cooling water systemis 0.01 to 10 ng/ L, preferably 0.05 to 50
mg/L in an effective chlorine concentration equival ent. The nethod of
inhibiting the foamng in the seawater cooling 6 water system of the

present inyention enaghles to rtevent corrosipn pf _a netallic.material of a
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water inclu a conmpound that "is soluble in water and capable of formng
iron i o8niibnwahewatsuehtlas séawateiscaolingivatef eysens tehédidrdeithaigoni um
ferrous sulfate and the like. It may also include iron 1ons disclosed in 10
Japabes ehightar algoh#a¢ éettidBybhimgaeci on No. SHO 54(1979) - 40472, generated by
an iron ion generating device. Wien these are added to the seawater cooling
wat er system Examplesebithesomnoiapdvdpichagalisrates the tnosdiogistin watali ssol ved
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10 Japanese Examined Patént Publication No. SHO 354(1979)-40472,
generated by an iron ion ge'nerating device.

When these are added to the seawater cooling water system, the
compounds may appropriately be diluted with or dissolved in seawater or
fresh water so that desired concentrations will be obtained.

15 ' A concentration of the iron ions may preferably be 0.01 to 3 mg/L,
particularly preferably 0.03 to 1 mg/L, from the viewpoint of an
anticorrosion effect on metallic material.

The method of inhibiting the foaming in the seawater cooling
water system of the present invention includes, as an example, a method

20 of repeating intermittent addition of the chlorine-generating agent,
additionn of the higher aliphatic tertiary amine within 1 to 2 hours after
the addition of the chlorine-generating agent, and addition of the
chlorine-generating agent within 10 to 180 minutes after the addition of
the higher aliphatic tertiary amine. This method is preferred since the

25 method enables (o achieve the efficient foaming inhibition effect, and
corrosion of piping in the seawater cooling water system is difficult to

occur. Since a similar effect is expected from a method of

simultaneously adding a chlorine-generating agent and a higher aliphatic




20 of repeating intermttent addition of the chlorine-generating agent,
addition of the higher aliphatic tertiary amne within 1 to 2 hours after
the addition of the chlorine-generating agent, and addition of the
chlorine-generating agent within 10 to 180 mnutes after the addition of
the higher aliphatic tertiary amne. This nethod is preferred since the 25
nmet hod enabl es to achieve the efficient foamng inhibition effect, and
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concentration I's maintal ne ow a detection limt, such a nethod is also
preferredisppkfapies The present invention will be hereinafter described
in detail wth reference to preparation exanples and test exanples, but is
not Imted to these preparation and test exanples. 10 Preparati on Exanpl e
1 (Preparation of Sodi um Hypochlorite Aqueous Solution) A 12% sodi um
hypochl ofixeanplggeous sol ution was diluted with pure water, and a sodi um
hypochl ori te agueous sol uti on havi ng an 15 effective chlorine. .
concentration GPEIRNSGERGIDVGAEORr Whbsdhensiealien desaribednim detail witly gach
of various anine§ | i sted bel ow was reacted with %cetic acid .. .
reference to preparation examples and test examples, but 1s'not limited to
these preparation and test examples.
10
Preparation Example 1 (Preparation of Sodium Hypochlorite Aqueous
Solution)
A 12% sodium hypochlorite aqueous solution was diluted with
pure water, and a sodium hypochlorite aqueous solution having an

15 effective chlorine concentration of 2000 mg/L was prepared.

Preparation Examples 2 to 7
Each of various amines listed below was reacted with acetic acid
in an equimolar amount, and an acetate aqueous solution of each amine
20 having a concentration of 2000 mg/1. was prepared.
| " (Preparation Example 2) N-N-dimethyltallowalkylamine (C = 12 to 18)
[dimethylalkyl tertiary amine]
manufactured by Lion Akzo Co., Ltd.; product name: Armeen
DMTD
25 (Preparation Example 3) N,N-dimethyllaurylamine (C = 12}
[dimethylalkyl tertiary amine|
manufactured by Lion Akzo Co., Ltd.; product name: Armeen

DM12D




i n an equi nol ar anmount, and an acetate aqueous solution of each amne 20
havi ng a concentration of 2000 ng/L was prepared. (Preparation Exanple 2)
N-N-di met hyl tal |l owal kylamine (C = 12 to 18) [dinethylal kyl tertiary am ne]
manuf actured by Lion Akzo Co., Ltd.; product nane: Arnmeen DMID 25
(Preparation Exanple 3) N, N-dinethyllaurylamne (C = 12) [dinethylal kyl
tertiary am ne] manufactured by Lion Akzo Co., Ltd.; product nane: Arneen

DML2D 8 (Pre t 4 N-d t beh | am = 22

[l ot hy! PRy PEEnon drsempind) N-orse FEnBaG ERAIGE 887 Lh.: product
;A | e 5) dinethyloctyl cC=28

ngrrerret h;lmzzfﬂyl %&@?% netfir#anu margd %)y |Kg§ Cgrggrgt ?(r)nnnepﬁoduct)

name: Farmin b3 ﬁtg?%p/ats AtilieA ﬁ&%spb% SLtdi:- pasdignedaall awaldey] ani ne

(C =14 to 18) secondary am ne|] nanuUfactured by Lion Akzo Co.
Ltd.; prpdgwepbpnane: Arneen 2HT (Preparation Exanple 7) octadecyl am ne (C =
18) [al kyl primary am ne] manufactured by Wako Pure Chem cal |ndustries,

Lt d. ;5 r eag®Prtpaidtidn HExdabp be dimeTeplibctydadheck((Fedji ng Hei ght s)

[dimethylalkyl tertiary amine]
manufactured by Kao Corporation; product name: Farmin
DMO0898
(Preparation Example 6) di-hardened tallowalkylamine (C = 14 to 18)
10 [dialkyl secondary amine]
manufactured by Lion Akzo Co., Ltd.; product name: Armeen 2HT
.(Preparation Example 7) octadecylamine {C = 18)
[alkyl primary amine]
manufactured by Wako Pure Chemical Industries, Ltd.; reagent
15 |
Test Example 1 (Test to Check Foaming Heights)
By use of a circulation device 1 for an antifoam test shown in Fig.
1, a test to check foaming heights was conducted according to the
method of inhibiting the foaming in the seawater cooling water system of
20 the present invention.
The sodium hypochlorite aqueous solution of Preparation
Example 1 was added to seawater so as to obtain sodium hypochlorite
having an effective chlorine concentration of 1.0 mg/L, thereby obtaining
2 L of test seawater (pH 8.5).
25 Subsequently, the test seawater 5 was poured into a cylindrical
| container 2 which is made from vinyl chloride and provided with a pipe
heater 3 (manufactured by Hakko Electric Machine Co., Ltd.; voltage: 100

V; power consumption: 500 W) and a tripod drain board 4 (outer




By use of a circulation device 1 for an antifoamtest shown in Fig. 1, a
test to check foam ng hei ghts was conducted according to the nethod of
inhibiting the foaming in the seawater cooling water systemof 20 the
present invention. The sodi um hypochl orite aqueous solution of Preparation
Exanpl e 1 was added to seawater so as to obtain sodium hypochlorite having
an effective chlorine concentration of 1.0 ng/L, thereby obtaining 2 L of
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Prepar ati on anple 2 was added to the test seawater by use of a
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then the solution was gently stirred. After that, a punp 6 (nmagnet punp
manuf act gestiytstinredki Co., Ltd.; type: MD>-30R-N) in which a circulation
flow rate had previously been adjusted to be 24 L/ mn was operated so as
to suck the tedfterghedadaparms 6 taARNAE PHFP sARBH aHerednpRilvaki £0.1 he test
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ci o atggaévﬁrter?’gqréﬁf?ﬂéj%ottom of the container 2, the test seawater 5 was

dropped through a pipe 7 (inner diameter: 13 mm, path length: about 70

cm; height between a highest part of the pipe to a reference liquid surface:

20 cm) from a position .(pipe outlet 8) where is 8.5 cm above the reference

liquid surface, and the test seawater 5 was circulated for 300 seconds

15 (see the arrows in Fig. 1). The foaming heights (each of which is a height
from the reference liquid surface to an upper edge of the foaming) were
measured at a time of 10 seconds, 30 seconds, 60 seconds, 90 seconds,

120 seconds, 180 seconds, 240 seconds and 300 seconds each after the
circulation started. '

20 Tests to check foaming heights were conducted in the same
manner as described above, except for the use of the acetate aqueous
solutions of the amines of Preparation Examples 3 to 7 respectively in
place of the acetate aqueous solution of the amine of Preparation
Example 2.

25 Also, a test to check a foaming height was conducted in the same
manner as describe above, except an acetate solution of amine was not
used, as a blank test.

Obtained results are shown in Fig. 2. In this figure, upper @ and

10




15 (see the arrows in Fig. 1). The foam ng heights (each of which is a
height fromthe reference |iquid surface to an upper edge of the foam ng)
were measured at a time of 10 seconds, 30 seconds, 60 seconds, 90 seconds,
120 seconds, 180 seconds, 240 seconds and 300 seconds each after the
circulation started. 20 Tests to check foam ng hei ghts were conducted in
the same manner as descri bed above, except for the use of the acetate
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Prepdration EXaopl éhe nees@’@ctshomrymﬂ?@ o tthis fegndt thathBreparmatiin. 1 it
is found that Preparation anples 2 to 4 exhibit a_nost excellent foam ng

i nhi bi ]E i Bxagplest 6]@1"’0%}1&%@ Iékpﬁ*éﬁ’f@ﬂ‘?ﬁ%&iﬂfﬁﬁ‘l%)%nlﬁlﬁ%tl@ﬂr?ffﬁcétzf’éﬁfe Al rs1 0,

1 P t 6
?ur: ng CRBAGITG, rem%%%‘; Fof AhER %ﬁf{lﬁ%l%q'%ﬁa'?%vﬁﬁkt%fga Onaafﬂ%}’&?ﬁg h
L oam o REGh: Of pACREF AR R ARP BOTAES o7 R o tRE e Brl b B L or e

;’[]gpta[]gt hher=43H etﬂatged‘fe &ﬁéemﬁm&&, wWihi rtﬁ'eatfbé(ﬁ'hﬁgh'a(i'ﬂox‘,{h%c%i ty,

10 Preparation Examples 5 and 6 each before and after the termination of
the circulation is much more than that of the blank test. Preparation
Example 7 generated foamiilg with relatively high viscosity, and the

. foaming also adhered to a wall surface of a container.

15 Test Example 2 (Test to Check an Antifoam Effect in Oil Factory)
The test was conducted by use of a seawater cooling water system
(water amount: 5000 tons/hour) in a certain oil factory where a chlorine
treatment is performed, in which sodium hypochlorite is added to
seawater near a water intake opening so as to obtain an effective chlorine
20 concéntration of 0.1 mg/L which prevents deposition of marine
~organisms in the water system. Before the test, foaming was observed at
a water dischérge opening.
More specifically, the drug of Preparation Example 2 was added to
the seawater near the water discharge opening of the seawater cooling
25 water system so as to obtain a higher aliphatic tertiary amine having a
concentration of 0.1 mg/L, and foaming at the water discharge opening
was observed in 1 hour.

Seawater collected before the test contained abundant diatoms
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foam ng al so adhered to a wall surface of a container. 15 Test Exanple 2
(Test to Check an Antifoam Effect in Q| Factory) The test was conducted by
use of a seawater cooling water system (water anmount: 5000 tons/hour) in a
certain oil factory where a chlorine treatnent is performed, in which

sodi um hypochlorite is added to seawater near a water intake opening so as
to obtain an effective chlorine 20 concentration of 0.1 ng/L which prevents

deposi ti of rin i iR t ef ore the test,

f oam ng @3%‘3&3@\/3@’ﬁq{(gm{]’éruaéﬁtigﬁﬁ%%e%%gé%n%m re specifically, the
drug of Preparation Exanple 2 was added to the seawater near the water

di scharge opening of the seawater cooling 25 water system so as to obtain

a hi gher[@{lhglﬁﬁb'fgerawgtgﬂry am ne having a concentration of 0.1 ng/L, and
foam ng at the water discharge opening was observed in 1 hour. Seawater

col I ected bef oBamsphadedsiulssahacred): 8unedafit di atons 11 (Eucanpia. sp), -
and water quality thereof was as follows. [Quality of Seawater] Suspended
substiance (ss) CA0: AP mgH.COD: 4.5 ng/L pH: 8.1 The foami ng that had been
generated was inhibited by the addition of the drug of Preparation Exanple
2. Also, sincePil:I%lge anpunt of foaning was observed when the 10 diatons

Gt oms that whhe AEGRE Ak ek npets nESH TEAETeReS FALUREH yOY re ved |-
the general O ofr th2%i\ 25 P&paration Example 2.
Also, since a large amount of foaming was observed when the
10 diatoms were abundant, it ié considered that a viscous substance

secreted from the diatoms that were damaged by the chlorine treatment

is deeply involved in the generation of the foaming.
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12 CLAIM5 1. A nethod of inhibiting foamng in a seawater cooling water
system characterized in that a higher aliphatic tertiary amne is added
to the 5 seawater cooling water systemto which a chlorine-generating agent
is added, so that the foamng is inhibited in the seawater cooling water
system 2. The nethod of inhibiting the foamng in the seawater cooling 10
wat er system according to claim1l, wherein the higher aliphatic tertiary
amne is N,N—dinethyllaurylanine,I&ﬂxﬁ¢§ethylbehenylanine, or

N-N-di net hyl t al | owal kyl am ne. 3. The nethod of inhibiting the foamng in
the seawater cooling 15 water system according to claiml1 or 2, wherein a
concentration of the higher aliphatic tertiary amne is 0.005 to 5 ny/L.

4. The net hod pofndtRBHRIftIhRAGHIIR: foR@Minddin 4 sbA®aseonedleig Geatbi Bgstanal er
system according to any one of clains 1 to 3, wherein an effective 20

concent r¢haevtefizefidncitaard héslgansliphatig tegesty amifie(d dadaietDtortiie L i n an
effective chlorine concentration equivalent. 13 )
5 seawater cooling water system to which a chlorine-generating agent is
added, so that the foaming is inhibited in the seawater cooling water

system.

2. The method of inhibiting the foaming in the seawater cooling
10 water system according to claim 1, wherein the higher aliphatic tertiary
amine is N,N-dimethyllaurylamine, N,N-dimethylbehenylamine, or

N-N-dimethyltallowalkylamine.

3. The method of inhibiting the foaming in the seawater cooling
15 water system according to claim 1 or 2, wherein a concentration of the

higher aliphatic tertiary amine is 0.005 to 5 mg/L.

4. The method of inhibiting the foaming in the seawater cooling
water system according to any one of claims 1 to 3, wherein an effective
20 concentration of the chlorine-generating agent is 0.01 to 10 mg/L in an

effective chlorine concentration equivalent.
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