DESCRI PTI ON METHOD OF | NHI Bl TI NG FOAM NG | N SEAWATER COOLI NG WATER SYSTEM 5
TECHNI CAL FI ELD The present invention relates to a nethod of
inhibiting foam ng in a seawater cooling water system The present
invention enables to efficiently inhibit the foamng in the seawater
cooling water systemthat 10 prevents deposition of marine organi sns by the
addition of a chlorine-generating agent. BACKGROUND ART In thermal power

pl ants, steel plants, petroleumrefining plants, 15 petrochenical plants,

ot her chem cal plants and the | JEspkhepeIoRavwater i s used as cooling water,
probl ens arise such as a reduction in cooling function caused by deposition
of marine organisns in a cooling water system and corrosion of a netallic
material of a structure of the cooling water system such as a conducting

t ube anMEREOPKSF INTHAENG FOMMERGIAN BEFONATE R SROMENG WAETERW t h by
the addition of a marine organi smanti-deposition agent and an
anticorﬁ&ﬁlgﬁwégent to the cooling water system Exanples of the marine

organi sm anti -deposition agent that has w dely been used include a

chl ot i ne-generating agent such as sodi um 25 hypochlorite, chlorine dioxide,

chl ori n%EQﬁ—?N?@&Lt}BﬁEﬂﬂ)ke' However, in the case wher e. such

chl ori ne-"generating agent was added to the
The present invention relates to a method of inhibiting foaming in

a seawater cooling water system. 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 ageht.

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 deposition 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
systen.
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




above-descri bed cooling water system problens have sonetines arisen such
as corrosion of a structure of the cooling water system and bubbling
(foam ng) due to a reaction with mcroorgani sms and organi ¢ substances in
seawater. Mre specifically, the foam ng causes an adverse effect on
operation of the cooling water system and al so becones a cause of a quality
deterioration of products. 5ln a water systemthat is troubled with

foam ng, a silicon-based antifoa_magent is generally used. Al so, it

has beemksionigt(@atsenghausi dd §OR=REDS WA ixﬁf@%%ﬁgér@@ SABEAALon Wi th

a higher aliphatic amne for the purpose of inh oam ng a

quat er naubsianwas uin cermpoaie. knblvre aspasifiaglyc WHafBhniidochamseal aand an

i ndustrial disinfectant (see Japanese Exam ned Patent Publication No.
2713509 aflparsneffbot onerperition of the codlisg wakapanetsen ek aldidnbdchaleent
Publication No. HElI 10(1998)-120508 i(Patent Docunent 2) discloses a nethod
wher ei n a#RASE S gr dapk e datstprafiorae] peodngiei sns are prevented by the

addiéi on of a. .15 \%{gher aliphatic tertiary amne or_a salt thereof to a
seavdt er cool TRG WRIET ¥pie 3t Entparded ywish loamimeera siiopsabased and the
addition of- the ampe is controlled based on changes of the transparency,
and di sgflglégéﬂf ﬁgflnﬁ%gﬁp Y HPfPhatic tertiary anine has difficulty in

(oamng | n {PAISSaALE LA BOTIA ELLo BLNGE ATce, ZOTREXEE I

e
above- nenti oned docunents do not ertiary

am ne i gofftliaatiottwath Y R¥a A9-Hean ﬁgiﬁéw%%9¥%#§%06£ ﬂ_lg'fiy(ia%“?ghas not

m cr oor gani sns and organi ¢ subst'ances 1 n seawater, thi's
_been knfaming of a quaternabPabeidn oGBS n poudd RASE aBahBed Jralent

"Publication No. 25 2713509 Pat ent Docunent 2: Japanese Unexam ned
Patléht €héhiicat aod &b.inHBIstdia] #9898fect205(8ece 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




DI SCLOSURE OF THE | NVENTI ON Probl ens that the Invention is to Sol ve

The present invention has an object of providing a nethod 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 10As a
result of studying diligently so as to solve the above-nenti oned probl ens,

t he i nvamISESOSURMOPrEsEMNVENEIONon have found that it is possible to
efficiently inhibit the foam ng by adding a specific higher aliphatic

t erti ar Prabilemestthat ibedeseation soal Bolyewat er systemin which the foamng is
generated after the chlorine-generating 15 agent is added, and have cone to
achi eve the prlidsepreseiviegnyemtion has amhelgjiect lnd presddmg ismveathah qfr ovi des

the nethod._of. inhibiting the foamng jn the seawater cooling water system
char act é?ﬁ%&l‘rﬁgrﬁhoﬁﬁélpgﬂ%ea FPEWaLCRrPPHAR WateE FY PR YWMohels aralle®ft o t he

t | i 1 to which the. chlorine- i t i
aadcn, -G CRRECRETDR e BYF R er Hrbrell i e oS RANER BPOLBB & vt or
system s@s{e‘?ﬁtﬁl Qfnihe dIE:B}SEREdI? 'bf marine organisms is prevented by the

addition of a chlorine-generating agent.

Means for Solving the Problems
10 As a result of studying diligently so as to solve the
above-mentioned problems, the inventors of the present invention have
found that it is possible to efficiently inhibit the foaming by adding a
specific higher aliphatic tertiary amine to the seawater cooling water
system in which the foaming is generated after the chlorine-generating
15 agentis addéd, 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  foaming 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




According to the present invention, it is possible to provide the nethod of
inhibiting the foam ng in the seawater cooling water system 25 which is
capable of efficiently inhibiting the foam ng generated in the seawater
cooling water systemin which the deposition of the marine organisns is
prevented by the addition of the chlorine-generating agent. The present
invention is applicable to foam ng generated in seawater cooling water
systens in thermal power plants, steel plants, petroleumrefining plants,

pet r ocheshgaleplanling ddier KRestealn phaphsl ?Wélh@uﬁakse, sRd dlants
consi derably useful industrially. 5 BRI EF DESCRI PTTON OF THE W NGS

Fig. 1 pstmlesuhenefiningiplgnas) phtrwichgmacal piahed,i othedteshemifar panitist oar n
test, used in Test Exanple 1. Fig. 2 is a diagram show ng changes of
hei ght santl theakikaganid is comsiderallysusefudmptosiciallp. Expl anati on of Reference
Nuneral s 1circul ation device for antifoamtest 2container 3pipe heater
154t ri pod drain board

5 BRIEF DESCRIPTION OF THE 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
circulation device for antifoam test
container
pipe heater
15 tripod drain board
test seawater
pump (P)
pipe
pipe outlet
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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




S5test seawater 6punp (P) 7Pi pe 8pipe outlet 20 BEST MODE FOR CARRYI NG QUT
THE | NVENTI ON The nmethod of inhibiting the foamng in the seawater
cooling water system of the present invention is characterized in that the
hi gher aliphatic tertiary amne is added to the seawater cooling water
systemto 25 which the chlorine-generating agent is added, so that the
foamng is inhibited in the seawater cooling water system In the
present invention, "a seawater cooling water systemto which a

chl ori ngegeangeacbolinggeater sysaddeds wik@hsa dhbria%afmldating §§@M@h@% cool i ng
wat er systemto which a chlorine-generating agent has been added for the

pur pose betnpdaehfaminedepositd ohpodvenrin née po gaivinsefanarine orgakhienes.ore, the
present invention is suitably used for the seawater cooling water systens
i n the t her mThsaakieptaapsesenkirstadionpiasuitabihassdplertbeesaawaterni ng
pl ants, the petrochem cal plants, the other chem cal plants and the |ike
wher e sE2RHNEWRECT SERICHS HpoNF Afcrmadrpasker RlaHethAestgehplanttsadghagent is
EEEREAIEN T NN S MLV L
plants and the like where seawater is used as cooling water and a
chlorine-generating agent is added for the | purpose of preventing
deposition of marine organisms.
In the present invention, exampl'es of the higher aliphatic tertiary
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-dimethyllaurylamine),
N,N—dimethyltetradecylamine, 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.
Exampies 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,
each of which is 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 —dimethylbeheﬁylamine and N,N-dimethyltallowalkylamine are

parficularly preferred among the above-mentioned amines, from the

viewpoint of a foaming inhibition effect.




10 am ne to be added to the seawater cooling water systeminclude known
am nes having 12 to 24 carbon atons. Specific exanpl es thereof include

N, N- di met hyl dodecyl a. mi ne (= N, N-di net hyl | auryl ar ni ne),

N, N-di met hyl t et r adecyl am ne, N, N-di net hyl pent adecyl ar ni ne,

N, N- di met hyl hexadecyl am ne, N, N-di net hyl pent adecyl arni ne, 15

N, N- di net hyl oct adecyl am ne, N, N-di net hyl docosyl arni ne (=

N, N- di met hyl behenyl arni ne), N, N-di net hyl pal mal kyl am ne and the |ike. These

may be used alDhe Highas a&iﬁﬂ@ﬁ@t&_tﬁf}r@ﬁi@é %ﬂéﬂrﬁé 082dah HOfdim Fre ki nds.
Exanpl es of the m xed al kyl ami ne include 20 N, N-di net hyl tal |l owal kyl am ne

and N, N-shinsdihhiydhocldieméed atcéd | byelklytanio seidnaitie ddike sulhase mviiipes nmean
a mxture of am nes, each of which is nade from beef fat by known nmeans and
cont ai nsplagsphositneeidaplonsric acidataseticedciol, olesatanid edgtthanghtacdai n

al i phati c_hydrocarbon group having 12 to 18 carbon_ atons. 25In the nethod
of the pFE&EnechagtcHEIANCNT aathyrraliatingmme the like.

N, N- di et hyl behenyl arni,ne. and N, N-di met hy) tal | owal ky] ami ne are particularly
pref8rred am%ﬁ%@@%@éﬁ%ﬁ?ﬁ%@ﬁ%ﬁ’%ﬁé& ajflr%%t@%{)ﬂiaeﬁﬁﬁ'&hﬁp %‘?ﬂ%?foam ng
i nhibiti,o i.gher iCc terti.ary am ne

f ect . ] The h | i phat. b
Loog i LRk ERHatic tertigry adiife BB oo Ro R i e Sai oA f Bl P
ed i n thEH ST PR o A8 8, Ry BHEAT mtric
o oht honi & o WERLMERPARNGHAE AN the LoARfeR ELGNnEEALG Qtlm, URI © 20 4
li ke. Sk@mpyatBsamaltapsrdRssicd} Be QL ABHAAL T &SRR Y séwgagidon of

the higher aliphatic tertiary amne with acetic acid in an equi nol ar

anmount . fresh watbheo tihasdegirel adfdeehtrations wHalhat shtadaedi Nng wat er system
.the conpounds rmay appropriately be diluted with or dissolved in seawater. or.
fret@ water sdntHm pdesémithouritent a aoneentratidn bef dit hiigleer aUphatie
present invention, a concentration of the higher aliphatic tertiary am ne
to be ad@EdND appiEes saviee addesbite rifenagawatsrs cealingywpterf syatsng m&y0. 005 to
5 ng/L, L,. fromthe viewpoint of the

f oam ng Fﬁ’%ﬁﬁtrl %H’%;?I éf‘?@gt,%rg%‘éé ;iopt%u'tgg /Ibrﬁf%rav@YeQ-qleﬁ%elr f%fle and an
effectl Yfork | v \iriré%ﬁ:oqlﬂ% %?ttf)gtfbg{]nilqlfg i%'l?l?bition 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 cooiing 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)], 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



15 chl ori ne-generati ng agent present in the seawater cooling water system
The chl orine-generating agent in the seawater cooling water system of the
present invention to which the chlorine-generating agent has been added

i ncl udes known chl ori ne-generating agents used for the purpose of
preventing the deposition of the marine organi sns, such as a 20

hypochl orous acid and its salt, dichloroisocyanuric acid and its salt, a

bl eaching liquid [(CaCl0)2], chlorine dioxide, a chlorine gas obtai nabl e by

el ect r okystes SfstepavatBe pedehbentékdon enablesTﬁéeﬁf%@ﬁdccﬁfroEi@ﬁ Bfti ng the

foam ng in the seawater cooling water system of the present invention

ef fi ci emhétalliohbidrialtdien $toawing: 86chvrana aondikegig tvdbecondenseaiatsr of the
chl ori ne-generating agent present in the seawater cooling water systemis
0. 01 toceolimg water sysicabby @ap®ftaglditiomypl aiovrapoenfleshicke gehkoniese
concentration equival ent. The nethod of inhibiting the foamng in the
seawat eiTEbHRHF Wles to Jhetsaviiter koobin@swater ﬁiﬁﬁgﬁm tveathgbvashithepr event

corrosion of a.netalljc material of a structure such as a conducting tube

of the g’é%]i?\%‘féwhg’g’d@'aq %U%YW%tem by way of addition of a compound which

generates iron.Jjons.in ter t he, seawat er cool i wat er system toget her

with the 5 hi glgr!:h)éear?myffsp%a |CCC(%I5%P ?‘lélrc%/ww&eneratwt 5951185136? Wé?&rcorrpound

which g e j i i i u i.s_sol uble
BRa épéd?ﬁab polAR (HRSS AHBIC %&ygglacf%afgm Deedbifthel Fod

in water and ca formng iron 1rons 1n suc us

sul f at ejod €ri0usa el QRide aPTERBEME AU Feshiathidet NenhhdeSiurht My
al so include iron ions disclosed in 10 Japanese Exam ned Patent Publication

No. SHOE#6tiS7NHARAZRAd dentikal elt byaypalss dnchelr geneidid disdleyéden

When these are added to the seawater cooling water system the conpounds
mayi (appdeperngsel \Exmmaiddit Sdtent hPablidationl Viid. | BHS e abett £878)-40d6sh wat er
so that desired concentrations wl| be obtained. 15A concentration of the
i ron i ofignekatedy lay eralbspy 98 gemratimdeawiceL, particularly preferably 0.03

to 1 ng/ L, fromthe viewpoi f ap anticorrosi effect on netallic
mat er irrgl _ Ii)\?hen t%ese a‘.’t‘*’g ac?éeé) to thle seawater coo k g 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,
particuiarly 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 inchudes, as an example, a method

20 of repeating intermittent addition of the chlorine-generating agent,
addition of the higher aliphatic fertiary amine within 1 to 2 hours after
the addition of the chlorine-generating agent, and additionr 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 to 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



The nethod of inhibiting the foamng in the seawater cooling water system

of the present invention includes, as an exanple, a nethod 20 of repeating

intei mttent addition of the chlorine-generating agent, addition of the

hi gher aliphatic tertiary amne within 1 to 2 hours after the addition of

the chl orine-generating agent, and addition of the chlorine-generating

agent within 10 to 180 mnutes after the addition of the higher aliphatic

tertiary amine. This nethod is preferred since the 25 nethod enables to

achi eve tehgaff hirgirfnto foa@hRtER @o_@lihgoﬁba;@éxf aokterANch GHiERSA QBsRfudli ping in

the seawater cooling water systemis difficult to occur. Since a simlar

ef fect ichlexipeatcadtdrtomiannet fhedtiafe of dischangeigsisycadedbned o that the

chl ori ne-generating agent and a higher aliphatic tertiary amne to a

seawat ercorwehitrafivatiermsystamednbealove la detaesictudimichlsmchne menkedtisat i on at

the tine of discharging is controlled so that the concentration is

mai nt ai rfd8e BEEBRreddetection linmit, such a nethod is al so preferred. 5

Exanpl es The present invention will be hereinafter described in

detatl with reference to preparation exanples and test exanples, but is not

limted o these preparation and test exanples. 10 Preparation Exanple 1

(Prepar %Qﬂ%pgs Sodi um Hypochl ori te Agueous Sol uti on) A 12%

sodi um hypoch j |- I ] r...and a
130e PR i if] b el Aot :F BT il

sodi um hypochl orite aqueous sol ution

concent atdr-@Acto @@Ba@ﬁbn‘é@érﬂ?l%@%ﬁﬂ teé%re%lé%dﬁfeiso Bt a MRk Snfteli Qo

Each of various amnes |isted bel ow was reacted with acetic acid in an

equi nol ahesepuBbarsich ahdesdtad:earagleous sol uti on of each am ne 20 having a

concentration of 2000 ng/L was prepared. (Preparation Exanple 2)

N- N@i met hyl tal | owal kyl amine (C = 12 to 18) [dinethylal kyl tertiary am nej
Preparation Example 1 (Preparation of Sodium Hypoéhlorite Aqueous "
Solution)

A 12% sodium hypochlorite aqueous solution was diluted with

pure water, and a sodium hypochlorite agueous 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/L 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



manuf actured by Lion Akzo Co., Ltd.; product nane: Arnmeen DMID
25(Preparation Exanple 3) N, N-dinethyllaurylamne (C = 12) [di nethyl al kyl

tertiary am nej manuf actured by Lion Akzo Co., Ltd.; product nane:
Armeen DML2D (Preparation Exanple 4) N, N-di net hyl behenyl am ne (C = 22)

[di met hyl al kyl tertiary am nej manuf actured by Lion Akzo Co., Ltd.;
product nane: Arneen DM22D 5(Preparati on Exanple 5) dinmethyloctylamne (C =
8) [dinmethylal kyl tertiary am ne] manuf act ured by Kao Corporation;
product ngrRparatiFnERVRE98 4) N,N-dimebh Hy@RmfNanel £ di - hardened
tall owal kylamne (C = 14 to {8) 10[ di al kyl seggndaryma?m' ne

manuf act ur ed WglirhethylAkzd t€ptiarst iehinepr oduct nanme: Arneen 2HT (Preparation
Exanpl e 7) octadecyl amne (C = 18)
manufactured by Lion Akzo Co., Ltd.; product name: Armeen
DM22D
5 (Preparation Example 5) dimethyloctylamine (C = 8)
[dimethylalkyl tertiary amine]
manufactured by Kao Corporation; product name: Farmin
DMO898
(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 éooling Wafer 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



[al kyl primary anmine] manufactured by Wako Pure Chemical Industries, Ltd.;
reagent 15 Test Exanple 1 (Test to Check Foam ng Hei ghts) By use of a
circulation device 1 for an antifoamtest shown in Fig. 1, a test to check

f oam ng hei ghts was conducted according to the met hod of i nhibiting
the foamng in the seawater cooling water system of 20 the present
I nventi on. The sodi um hypochl orite aqgueous sol ution of Preparation

Exanple 1 was added to seawater so as to obtain sodi um hypochlorite having
an ef f ectihnecteh! DR iche, BeRERNYT@h|,Gth@thdn GheWipk hddter 8o¥agMeitaling 2 L of
test seawater (pH 8.5). 25Subsequently, the test seawater 5 was poured into
a cylindhatah wantraitasrpZavhiehofi sheatstf sewaicryb thd@xsde andd@rvi ded
with a pipe heater 3 (manufactured by Hakko El ectric Machine Co., Ltd.;

vol t age SulpEquersivethe sasiatptapreosdsolytiemof sherdpdde df fnepooatidnd (out er

di aneter; 12 height: 7 cn), and then the pipe heater 3 was heated so
that a \Ea%eénpf%hﬁé@%@éﬂ@doﬁo hretasd seaseifp by uss phemeigespinstiFoep as

Subseauen | Xeid e ASgiaLe aaueone, sal i o0 p) the amne of Ereparalion
gently stirred. '
After that, a pump 6 (magnet pump manufactured by Iwaki Co.,
Ltd.; type: MD-30R-N) in which a circulation flow rate had previously
been adjusted to be 24 L/min was operated so as to suck the test

10 s.eawater S from the bottom of the confainer 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 agqueous
solutions of the amines of Preparation Examples 3 to 7 respectively in
place of the acetate agqueous 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



5 to obtain an am ne concentration of 0.1 ng/L, and then the solution was
gently stirred. After that, a punp 6 (rmagnet punp manufactured by

| waki Co., Ltd.; type: MD-30R-N) in which a circulation flow rate had
previ ously been adjusted to be 24 L/ mn was operated so as to suck the
test 10 seawater 5 fromthe bottomof the container 2, the test seawater 5
was dropped through a pipe 7 (inner dianeter: 13 mm path |ength. about 70
cm height between a highest part of the pipe to a reference liquid

sur f ace]owBr @betwesh @ RASI 300REHHAS 1AUIdRE BXpihafiSni BxSmpIE™ 2hQve the
reference liquid surface, and the test seawater 5 was circulated for 300

seconds Ptbpéssidon Hexampiws? irespegively, afileuppaniogheighes « ¢rehwess; which
is a height fromthe reference Iiquid surface to an upper edge of the

f oam ngPOferadnelSusechrals andicmte dlrepargdonnBzangiles2 contifreparseoonds, 90
seconds, 120 seconds, 180 seconds, 240 seconds and 300 seconds each after
the cir &Xeappkn3despestivelyoTest s to check foani ng heights were conducted in

t he sane mann as descri hed above,, except for the use of the acetate
aque%us sol ut SIBHE“ etﬁ%g"ﬁf;ﬁ FEOVE} 1¥3ré riat tloiS ERERE Baak RreparaideBect i vel y

in pl f 1 Lut f th i f P i
e ol 26 P LER RN Bt s B el Fingie SRb @ SIERbREN ¢ ne

. T : eC t
nooq, aabl affer fERAAmI Ve HAARTOR" MShIHASTBNAL BlOl Gl 1o° 1O
figure, ahRReht ofMcpal-B46h ELELWRAN50.30% 390hSeGARESIHdi6alSifh gRar ation

Exanpl e 3 and Preparation Exanple 2 respectively, and upper and | ower

bet weenhggferanth600tisec asfdgshendileake tfsgpanal i ¢k Boaming Zrasdr epar ati on
Exanpl e 3 respectively. 5Fromthe results shown in Fig. 1, it is found that
Pr dpar aPrepedtanpfesaBplas 8 axdithiench bafere evoak kifiert theotarinmmstidn bif't i on
effect before and after termnation of the circulation. Also, it is found
that a teRsimsglateanis stush eparathen betnpl tee Dlank BssacRrepaiatipn he
circulation is higher than _that of the bJapk test, and the foam ng anount
of 10 PFEBHRIE %n%g@ﬁ%ﬁe?s feamiag ewithe felsdivsie Righ Fiseasibheandi the nat i on
of the girculation i,s much nore.than that of the blank test. Preparation
Exanpl efcf‘]rﬁ]é}%?gstoeﬁdﬁgﬁ‘?#ﬁ% e SrLbrl[%%?er Q}éﬁycq{?t&ﬁn%‘scosi ty, and the foaning

al so 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 concentration of 0.1 mg/L which prevents deposition of marine
. organisms in the water system. Before the test, foaming was observed at
a water discharge 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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15 Test Exanple 2 (Test to Check an Antifoarn Effect in Ol Factory)

The test was conducted by use of a seawater cooling water system (water
anount: 5000 tons/hour) in a certain oil factory where a chlorine treatnent
is perfornmed, in which sodium hypochlorite is added to seawater near a

wat er intake opening so as to obtain an effective chlorine 20 concentration
of 0.1 ng/ L which prevents deposition of marine organisns in the water
system Before the test, foam ng was observed at a water discharge opening.
Mor e spggifdaeablay sp) Nandrwdtef P BRAFHeoh wRAEPkSIIAvYas added to the
seawat er near the water discharge opening of the seawater cooling 25 water
systemso as to obtain a higher aliphatic tertiary am ne having a
concentration of 0.1 ng/ L, and foam ng at the water discharge openi ng was
obser vedQualtyhdBcavBetmfit er col | ected before the test contai ned abundant

di atons (Eucanpia. sp), and water quality thereof was as follows. [Quality
of Seawat er] @mm&dwb@tm(s@é:s&@ 18g/by/ L 5C0D: 4.5 ng/L pH 8.1

The foam ng t had _been_generated was inhibited by the addition of the
dr ug%of Pr epa&g(bpé%“ﬁ)@& Fe 2. Al so, since a | arge anount of

f oam ng was obﬁ_g,r d when the 10 di atons were abundant, it is considered
that a vi scoud subst ance

The foaming that had been generated was inhibited by the
‘addition of the drug of Preparation Example 2.
Also, since a large amount of foaming was observed when the
10 diatoms were abundant, it is 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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secreted fromthe diatons that were danaged by the chlorine treatnent is
deeply involved in the generation of the foamng. CLAIMS 1. A nethod of
inhibiting foamng in a seawater cooling water system characterized in
that a higher aliphatic tertiary amine is added to the seawater cooling
wat er systemto which a chlorine-generating agent is added, so that the
foamng is inhibited in the seawat ebL‘A‘iﬁ/ﬁ%g wat er system wher ei n,
the higher aliphatic tertiary amne i's N, Ndi methyl | auryl am ne,

N, N- di et hyl behenyl am ne, or N-Ndi net hyltall owal kyl am ne. 2. The net hod of
inhibiting the foaming in the seawater cooling water system according to
claim1, wherein a concentration of the higher aliphatic tertiary amne is
0. 005 to 3.ny/ A meghodiof imbibitiag dsarnimg bi i segwater Corlingiwater syRieBbawat er
cooling water system according to any one of clains 1 to 2, wherein an

ef f ecti ve chenraeririzd antieat hheighll ellipteatie nertidnyngmaneris added 6d the 10 ny/L
in an effective chlorine concentration equival ent.
seawater cooling water system to which a chlorine-generating agent is
added, so that the foaming is inhibited in the seawater cooling water
system,
wherein, the higher aliphatic tertiary amine 1is N,N-
dimethyllaurylamine, N,N-dimethylbehenylamine, or N-N-

dimethyltallowalkylamine.

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

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

3. The method of inhibiting the foaming in the seawater cooling
water system according to any one of claims 1 to 2, wherein an
effective concentration of the chlorine-generating agent is 0.01 to 10

mg/L in an effective chlorine concentration equivalent.

13



