-1- TI TLE OF THE | NVENTI ON VEMEE0BOR
PREVENTI. NG OBSTRUCTI.ON - | N ALUM NUM BRASS PI PES I N A WATER FLOW
PATH - CROSS- REFERENCE TO RELATED APPLI CATION 5 Thi s
application is related to Japanese application No. HEI9(1997)-186901,
filed on July 11, 1997 whose prioridyy i s clainmed under 35 USC 119,

t he di scl osure of - whi chptfrgnes Wﬁtfﬁvm@fﬁsﬁrence inits
entirety. 10 BACKGROUND OF THE | NVENTI ON .Fleld of the Invention

The present invention S i ng obstruction
I n aloum' num brass pi p@gﬁvﬁ{)ghf‘?ﬁ%%ﬁ{lﬂﬁggﬁ o?BgTFIW(S&yﬁ@%'h for water. In
particular, the 15 invention relates to a nethod for preventing

obstructi on IN ALUMIBPM BRBSSoR IRES| LN AuWAPBRsFBOYesPARH by
adhesi on of organisns to the al um num brass pipes. The al um num br ass

pi pes are CROSSAREFERENCEN 0 REDATED APPLYBA®IONStem 20
2.Description of Related Art Al um num br ass pi pes, which have a

relatively T @ { 85 hBANCat 20RO rsos,s@fat@rae €onyapbnAl |y used

as capillaries of condensérs in nuclear power plants
appllcatlon No. HE19(1997)—186901, filed on July 11,

1997 Qhose priority is claimed under 35 USC §119, the
disclosure of which is incorporated by reference in its
entirety.
10 BACKGROUND OF THE INVENTION
1.Field of the Invention
The present invention relates to a method for
preventing obstruction in aluminum brass pipes which are
used for a flow path for water. 1In particular, the
15 invention relates to a method for preventing obstruction
Faused by corrosion of aluﬁinum brass pipes and by
adhesion of organisms to the aluminum brass pipes. The
aluminum brass pipes are used in an industrial cooling
water system.
20 2.Description of Related Art
Aluminum brass piﬁes, which have a relatively
high resistance to corrosion, are conventionally used

as capillaries of condensers in nuclear power plants and



- 2- thermal power plants. In such condensers, obstruction s stil
caused by corrosion of capillaries, particularly pitting corrosion

t hereof, and by adhesi on of organi sns such as nussels (scientific nane
- ~Mytilus 5 coruscum), blue nussels (scientific nane : Mtilus

edulis), freshwater bivalves such as Liwpeperna fortunei (scientific

name) and bahe3G£E HOwalUPIHRH! asEnPERLH: condeﬂ@@r@'tBb@Qfﬁ%f?%an of
capillaries causes |eakage of the water, and the adhesio or gani sns

to the pipe S e p and I npedi.nent of thernma
conduct i on. is SHRY 3%4%§) rqéaéég%gn ?%tQﬂP%gEPE§(ﬁ1of al umi num
brass pipes, a . nethod is conventlonally proposed and carried out

wher ei n ferPGl’fsth‘t’}H-ﬁFé-Y Pitd g RREF9sion kheaeah. tand hy @dheshonow

iron ion concentration of about 0.01 to 0.03ppm (Thermal Nucl ear
El ectric Powér organiZemer atichnas\Vmus¥e 1Ny dOieppi flild mdme 11367t 1963) -
Thereby, the al um num brass pipes are prevented from corroding by iron

i ons pravi dedriusdeny, 2 Oﬁhgﬁelszo(ééibﬁtﬁ@léoﬁ&ingg Ofmy £ 97,y dr oxi de
on inside surfaces he pi pes.
edulis), freshwater bivalves such as Limnoperna fortunei
(scientific name) and barnacles to-alumihum brass pipes.
The pitting corrosion of capillaries causes leakage of
the water, and the adhesion of organisms to the pipes
10 causes blockage of the pipes and impediment of thermal
conduction.

In order to cope with the corrosion of aluminum
brass pipes, a method is conventionally proposed and
carried out wherein ferrous sulfate is continuously

15 added to the water at a low iron ion concentration of
about 0.01 to 0.03ppm (Thermal Nuclear Electric Power
Generation, Vol.24. No.10. pp. 1145 to 1156, 1973).
Thereby, the aluminum brass pipes are prevented from
corroding by iron ions provided to form a corrosion-

20 resistant coating of iron hydroxide on inside surfaces
of the pipes.

On the other hand, to cope with the adhesion of

organisms to aluminum brass pipes, a chlorination agent



On the other hand, to cope with the adhesion of organi sms to al um num

brass pi pes, a chlorination agent . - 3-
or an organic conpound is conventionally added. However, in
consideration of the environnment, the use thereof is not desired.

Accordingly, proposed is a method for -3- preventing adhesion of organisns

usi ng hyerﬁ?Bnﬂ@fQéhQﬁ:céﬂﬁb&ﬁﬁ@&?@hﬁ%ﬁﬁ%&@hﬂi13@?&&@ |ng Y88

per oxi de (Japanese Patént Publication 198

d I h
e 1 o0 duart AP e GRLeR SFPRR"SRv1SRaRE “EHE ae: apax%qu Saror.

10 The inventors of the present invention propose nmet hods for
preventing e @6RAIIRM- of AGFQERINGL¥isi RFOPOsedolls |y drebadpdiai de and
iron ions for the purpose of reduci ng the concentration of added

hydrogen pgmeventing adhsshene Pargdn Psikiwedhgrisy dibsgenl pefrb3&iie 47277
and 15 HEl 4(1992)-4038). These net hods exhibit a renmarkabl e

| 1 gd t topf °
so-cal 180 or afYBYdHE!bapaR of! QUL ARS8 kiRl

Even when the concentration of hydrogen perOX| i's

smy/ i ter, (;.:P%pg(ﬁ%%:' caﬁg 'Iu?uebfica%qg lﬂo.gﬂaseél(fggﬁh%«tlsl’gsa to

alun1nun1br

Hydrogen peroxide is easy to decompose, does not cause
a problem such as residual toxicity or accumulated
toxicity and therefore is safer.

10 The inventors of the present invention propose
methods for preventing the adhesion of organisms using
both hydrogen peroxide and iron ions for the purpose of
reducing the concentration of added hydrogen peroxide
(JapanesePatentPublicationsNos.HEI2(1990)-47277and

15 HEI 4(1992)-4038).

These methods exhibit a remarkable so-called
synergistic effect of hydrogen peroxide and iron ions.
Even when the concentration of hydrogen peroxide is
reduced to 0.05 to 3mg/liter, the adhesion of mussels,

20 blue mussels and the like to aluminum brass pipes can
be prevented about 98% or more and the growth thereof
can also be prevented. The inventors actually carried

out the above inventions using model plants in an nuclear



be prevented about 98% or nore and the growth thereof can al so be
prevented. The inventors actually carried out the above inventions
usi ng nodel plants in an nucl ear -4-
pewer plant and a thermal power plant. Results showed t hat when

hydr ogen peroxide and iron ions are addeg continuously for 24 hours a

day, parti iy pURKAE o tnofhEACHdS: PRERYST RRALEVENLHAGd®

adhesi on an gro organi s
i nventors f nd th e corrosion-resi stant coating of iron hydroxide

t
was not abil: n’@gec?n hydregenyPexr¥ide And HRPRuMBIHSRTHi pededed

as capillaries of condensers and that the alum numbrass 10 pipes were
corroded, wechtbhuemsles fas 2idnhpums aglay . pavticsilarly tremackadilder ed
t hat hydrogen peroxide i nhi bit devel opment of the corrosion-resistant

coating eﬂf@eti was ob¥ePvelihen pielebtihgCcenef adie s Ui AHA RiASS
pi pes. Then, the inventors has repeated studies and

experlnegtsﬁﬁn) ghab&ogﬁgéahggnﬁpdltlon anount of hydr ogen peroxi de
an INg

and ironio an a ‘peri od to the formati on of the

corrosi on-resi stant coati ng, .
Howeveg, the inventors found that the

corrosion-resistant coating of iron hydroxide was not
formed on the inside surface of aluminum brass pipes used
as capillaries of condensers and that the aluminum brass

10 pipes were corroded, which often results in pitting
corrosion. It is considered that hydrogen peroxide
inhibit development of the corrosion-resistant coating
fromiron ions on the inside surface of the aluminum brass
pipes.

16 Then, the inventors has repeated studies and
experiments on relation of the addition amount of
hydrogen peroxide and iron ions and an addj.ng time period
to the formation of the corrosion-resistant coating,
finally to find that when the addition amount of iron

20 ion is increased, the corrosion-resistant coating is
formed and the corrosion of aluminum brass pipes is
prevented. However; the formed corrosion—resistant

coating has a considerable thickness and therefore the



fimally to find that when the addition anmpbunt of iron 20 ion is

I ncreased, the corrosion-resistant coating is formed and the corrosion
of al um num brass pipes is prevent ed. However, the forned

corrosi on-resi stant coating has a considerabl e thickness and therefore
t he -5- - 5- thermal conductivity

decl i nes. 'ﬂhéﬁﬁlhh' Wbk Qubhalvity achIGHUBE Ofrh! GRANN AT g5 RAL{ I es i

t he water, wat er |ts turns brown or es pro a wat er
outl et are_.colore ot her |t i S found that, if the

h nd
Sdd i on aRASEUSE R bEeR Bé’l"d?@’ﬂ%gﬁsp&é’d‘r’e S8 W iFhe vateX. £Re uhi ch
ensures the prevention of the adhesion of organi sns to al um num brass
pi pes, thewakessitself turesbrown ogsabuhples mrofvcedt adna wadresf or e
the pitting 10 corrosion of pipes cannot be prevented. SUMVARY OF
THE | NVENTIctlet are coldmeabj ect of the present invention is to provide
a nmethod for preventing obstruction in alum num brass pi pes used for a

vater fhow path by gzeeb RUHOHHants, PEI 9K ggng{llfttﬁg@ | - gpdhe method

can prevent the corrosion, par arlyt I'ng dorrosron, of the

addition amount of hydrogen peroxide is decreased within
a range which ensures the prevention of the adhesion of
organisms to aluminum brass pipes, the corrosion-
resistant coating is not formed and therefore the pitting
10 corrosion of pipes cannot be prevented.
SUMMARY OF THE INVENTION
An object of the present invention is.to provide
a method for preventing obstruction in aluminum brass
pipes used for a water flow path by use of hydrogen
15 peroxide and iron ions. The method can prevent the
corrosion, particularly the pitting corrosion, of the
aluminum brass pipes as well as the adhesion of organisms
to the pipes.
After further studies, the inventors of the
20 present invention have found unegpectedly that, by
adding iron ions continuously and adding a specific
amount of hydrogen peroxide for a specific time period,

a good corrosion-resistant coating of iron hydroxide is



al um num brass pipes as well as the adhesi on of organisns to the

pi pes. After further studies, the inventors of the 20 present
i nvention have found unexpectedly that, by addi ng iron ions
continuously and adding a specific anount of hydrogen peroxide for a
specific time period, a good corrosign-resistant coating of iron

hydr oxi de | fo nd the
~pitting corffo%flgﬁdi %ngrgt\}gr‘ﬁl%tlat?r?ﬁrrOSion lhseplrr?\Yeeqf o?’g ha@e S-‘ou 16” t hat

under the abqve .condition, preventing effect on the adhesion of
organi sns t otohe inyenforsshaye Fﬂé‘“&r bhart HSF&'}T the abevepeBdd tiam- have
5 achieved the present invention. The present invention

provi des a rér@opregrentingpedifatt ngnotite dhesion alfumngantisaes popes
in a water fl ow path, conprising the steps of continuously

suppl yi ng i rigile ipSe 8rand theng+ewthupRbY A Rt mpHied@ifia Hh 8
water flow path in such a manner that a concentration of ironions in

the wat eg | ol '?ﬂg supplylng hydr ogen peroxi de or
h?dr%ﬂ%%gpgtOX|%% 38%' y corrpounél or a period of time

fficient for preventing adhesjion of organisns to
su cre P The %resent 1nventf%n provides a method for

preventing obstruction in aluminum brass pipes in a water
flow path, comprising the steps of continuously
supplying iron ions or an iron ion supply compound to
10 water in the water flow path in such a manner that a
concentration of iron ions in the Wate; is 0.005 to
0.05mg/liter; and supplying hydrogen peroxide or a
hydrogen peroxide supply compound for a period of time
sufficient for preventing adhesion of organisms to
15 aluminum brass pipes but not impeditive to formation of
corrosion-resistant coating inside the pipes, in such
a manner that a concentration of hydrogen peroxide in
the water is 0.1 to 1.5mg/liter, whereby corrosion of
aluminum brass pipes and adhesion of organisms to the
20 pipes are prevented.
///DESCRIPTION OF THE PREFERRED EMBODIMENTS
| In the present invention, both ferrous ions and

ferric ions may be used as iron ions, but in view of the



15 alum num brass pipes but not inpeditive to formation of

corrosion-resi stant coating inside the pipes, in such a manner that a
concentration of hydrogen peroxide in the water is 0.1 to 1.5ng/liter,
wher eby corrosion of al um num brass pi pes and adhesi on of organisns to

the 20 -pipes are prevented. DESCRIPTI Q4-OF THE PREFERRED EMBODI MENTS
In the presgpbvieieibhOBE %f‘rﬂgﬁibﬁu%f ORPumifum brASE pPAgLdS PRy be

used as iron ions, but in view of

-7- rey o of corrOS|on 0 aIu num brass pipes, the ferrous

I ons areppregg%}e Tons are gi of conpounds supplying iron ions

I ncl ude I ron salts such as ferrous sulfate, ferrous chloride, 5
amoni um ferrous sUFXANPleepd compounds ¥PHLYing iron ignsdindgsludeong

t hese conpounds, ferrous sulfate and ferric sulfate are preferred, and
ferrous sulimbe ismlts speh ezl fsrypusf eubfateThExrté@8i 8Rloride,

suppl yconpounds can be used as a mxture of two or nore thereof. The

10 irom i OgRmBnS Ut f 8rdYus e alte | §frf@'gﬁ £&Sana épfgggh
at e

al um num br ass plpes in a wat er f om1p e form of an aqueous
n |o oun wever, it |s al so
sol ution of ﬁgg %pﬁﬁese com ounds, gbrrous sulfate and

possi bl e t o°
ferric sulfate are preferred, and ferrous sulfate is
particularly preferred. These iron ion supply compounds
can be used as a mixture of two or more thereof. The
10 iron ions are prsferably added to water which passes
through aluminum brass pipes in a water flow path, in
the form of an aqueous solution of the iron ion supply
compound. However, it is also pos'sible to use iron ions
generated by electrolysis and iron ions generated
15 spontaneously from an iron pipe with which a part of a
water system as the water flow path is replaced or from
iron filings placed in the water system.
In the method of the present invention, the iron
ions or the iron ion supply compound are continuously
20 supplied into the water in the water system. The
concentration of iron ions in the water may be varied

depending on conditions such as the kind and temperature

of the water, the kind of the iron ions or the iron ion



generated by electrolysis and iron ions generated 15 spontaneously from

an iron pipe with which a part of a wat er system as the water flow
path is replaced or from iron filings placed in the water system
In the nmethod of the present invention, the iron ions or the iron ion

supply compound are continuously 20 swglied into the water in the water

system  Th CUUBbhAL UhPf thb0R QNS bit! Benal el 1 gRyphe varied
dependi ng o%ng%%é? I ons sﬁch as the Ein& and tenpggg}ure o of the water,

the kind of the irgn ions or the Lron._i.on .
- 8- sup;ﬁ?“‘é%ﬂ%&?n"dl%dl? r%r?#%?b&t}{ Oyt Hi9 Y +4raeg/ Lite5ne MRt i on
Is preferably 0.005 to 0.05ng/liter, nore preferably 0.01 to

0.03ny/ | i terpreferably 0.0 thee @oRdBEY/Jdtt®R-of iron ions in the water 5
is lower than 0.005nmg/liter, the preventing effect on t he corrosion of
the al um num brass pipeshes cosicexbrhittieoth of iréa tlemotiherthangatiden the
concentration of iron ions In the water exceeds 0.05ng/liter, the

i og- St oty d jsi J L S 10
oi pes. bedomde® (HARTL SR 87PUNIF PLERKEEC oY REkPRITY SFFeRion . !

roi | rn r.own _due, to i.ron
Also the vatgr 11580 s LU S e B0 130 L O s s pipes is not exhibited.

On the other hand, when the concentration of iron ions
in the water exceeds 0.05mg/liter, the corrosion-
resistance coating produced inside the_aluminum brass
10 pipesbecomesthickandasaxasﬁlt,theheatconductivity
declines. Also the water itself turns brpwn.due to iron
hydroxide particles in the water and bubbles generated
at a water outlet are colored. Further, if the iron ions
are supplied intermittently, the corrosion-resiétant
156 coating is not formed inside the aluminum brass pipes.
| Hydrogen peroxide used in the method of the
Present invention is preferably a 3 to 60% aqueous
" solution of hydrogen peroxide, which is marketed for
industrial use. The hydrogen peroxide supply compounds
20 mean compounds capable of releasing hydrogen peroxide
in water, specifically, inorganic peroxides such as
sodium perborate, sodium carbonate peroxyhydrate and

sodium persulfate, organic peroxides such as peracetic



hydr oxi de particles in the water and bubbl es generated at a water

outlet are colored. Further, if the iron ions are supplied o
intermttently, the corrosion-resistant 15 coating is not forned inside
t he al um num brass pi pes. Hydr ogen peroxi de used in the method
of the present invention is preferaboy a 3 to 60% aqueous

sol ution OfaéiﬂrQﬁﬁnsﬁiﬁ:@('t%%%gﬁﬂdgﬁegg hﬁtg‘;]%%gﬁ Oungx':i.'&%ugt({ﬂﬁosrruse'

The hydrogen peroxi de supply c S capab
rel easi ng <%dro SN PETOX C|f|cal |norg§n|c

peroxi des sUZfiPEY™ ds m%%dﬁﬁnﬁ&%ﬁﬁﬁéf%}tEoﬁgﬁﬁﬁxﬁﬁ) gehp¥a

Bfw Rt e and
sodlun1persulfate organi ¢ peroxides such as peracetic
-9- acineafedsaMien HRDLiethdoe thed wager pbn okhelevatippl systen.
conpounds may be diluted with water or flash water, as needed, when

suppl i ed t Albernateive byt hevywik@geY Peatoxide g@déﬁ@ﬁédvﬂw/ hydrogen
peroxi de generated by 5 electrolysis or the like in the mater systen1or

in otheg ele%wlfyﬁge&r@uebfl gedn ] Qe ﬁ&%%ﬂ&&%tee% Y dqaen

peroxide in the water nay be varle depen con |ons Such as

i f_th d _of the hydrogen
per oxi 0o SUBBESLCBNBOHTA R BS0EHA- | TRe, CBDESRHER LEPp 08 VS oo

is preferably
peroxide in the water may be varied depending on.

conditions such as the kind and temperature of the water,
the kind of the hydrogen peroxide supply compound and
10 the like, but generally the conceﬁtration is preferably
0.1 to 1.5mg/liter, more preferably 0.2 to Img/liter.
In the method of the present invention, hydrogen
peroxide or the hydrogen peroxide supply compound is
supplied in the water in the water system for a period
15 of time sufficient for preventing adhesion of organisms
to the aluminum brass pipes but not impeditive to
formation of corrosion-resistant coating inside the
pipes. The period of time may be varied depending on
éonditions such as the kind and temperature of the water,
20 the kind of thé hydrogen peroxide supply compound, the
concgntration of hydrogen peroxide in the water and the
like, but generally the period of time is preferably 14

to 20 hours a day, more preferably 16 to 20 hours a day.



0.1 to 1.5ng/liter, nore preferably 0.2 to 1lng/liter. In the
nmet hod of the present .invention, hydrogen peroxi de or the hydrogen
per oxi de supply conpound is supplied in the water in the water system
for a period 15 of tinme sufficient. for preventing adhesion of organisns
to the al um num brass pipes but not inpedptive to formation of

corrosion-resistant £ath8%kbHeedt td¥€ion fﬁif&ﬁog@ﬁe @erddpffjdgf may

be vari ed dependi ng on condi tions su as t King enpera Fe of

' th
concent rat | SRXBPENIA OQBFpetBEPGY HG AL afer the) Hilryen C1g: BE £at

generally the period of tine is preferably 14 to 20 hours a day, nore
preferably 1®RtQr28nAsHs if @9t sufficient. On the other hand, even -10-
If the concentration of hydrogen peroxide in the water is |lower than

0.1ng/liter,if hehpr eomrdempratfient of hy@bogesdpextxigen®h Wl wWdedt On
t he ot her hand, even I f the concentration of hydrogen peroxide in the

vater 5 exgegdasl. PIBfb e et hetﬁteeﬁfﬁx;é'ﬂti}xﬁeféffgckh%n sneadneston

of organisns is not inproved Furfhernn I'S"not pr

an economni cal t _of Vi ew. n addltlo to that, a her
concentraU(ﬁggg %ﬁ 8¥ganisms"18 %ot TnpRoval. Frur hermore,

this is not preferable in an economical point of view.
In addition to that, a higher concentration of hydrogen
peroxide impedes the formation of the corrosion-
10 resistant coating inside_the aluminum brass pipes from
the iron ions.
If hydrogen peroxide is supplied for less than
14 hours a day, the adhesion of organisms may be prevented
unsufficiently. On the other hand, if the hydrogen
15 peroxide is supplied for more than 20 hours a day, the
formation of the corrasion-resistant coating inside the
aluminum brass pipes from the iron ions may be hindered.
As long as hydrogen peroxide is supplied for a
time period within the above range a day, hydrogen
20 peroxide may be intermittently supplied into the water
system. However, hydrogen peroxide is preferably
supplied without a break in view of preventing the

adhesion of organisms to the pipes.



per oxi de i npedes the formation of the corrosion- 10 resistant coating

I nsi de the al um num brass pipes from the iron ions. | f
hydr ogen peroxide is supplied for |less than - 14 hours a day, the
adhesi on of organi sns nmay be prevented unsufficiently. On the other

hand, if the hydrogen 15 peroxide is supplied for nore than 20 hours a
day, the ~formeg) qh, Eék%x?f’&h%éx??i&ﬁ%'ééﬁ@&: dfﬁ’é@jh'&%s' BeSadds
y "be" hi nder ed. As

al um num brass pipes fromthe 1ron 1ons nma ( Cod within th

| ong as hydrogen .peroxide is supplied for a time period within the
above rang&ﬁgﬁg,sqhyd’rto%fén rﬁﬁggp‘é??i??:d%nﬁ'a’ﬁhﬁel?-h?er e APMPIEARRI ed
into the water __system However, hydrogen peroxide is preferably
suppl i ed witpoprefarablkyi appkiedf tpr seanahgrt had braaklhieh eratdr.
organi sns to the pipes. -11-

In the present invenhi the paiefenticindentivaVpteie iron RoHKich VBLRT .
river water and the |like. The invention Is preferably applied to

seavat e anfloRragkhgly &@fnground and hgr‘?&‘ﬁ%‘%} %@%&fﬁgn&r iéﬁ/eeﬂy&n%%he iron

ions or iron 5 1'oh Supp conpound gen ‘peroxide or ?ogen

[ be supplied into the_water in any nanner
D Pang as Berhidls Hicel R apnemiia nay be supp1ied into the water

in any manner so long as'both the above-mentioned
components are not mixéd with each other before being
supplied. It is not particularly limited at what part
10 of the water system including the aluminum brass pipes
the iron ions or iron ion supply compound and hydrogen
peroxide or the hydrogen peroxide supply compound are
supplied, so long as they are supplied upstream to the
place where the preventiﬁg éffect on the adhesion of
15 organisms and the corrosion of the aluminum brass pipes
needs to be obtained. For example, it is preferable to
supply them at a place between an entrance of an intake
bay and an outlet conduit of a circulating pump for
inhaling the water. In order to obtain better preventing
20 effect on the adhesion of organisms, the above components
are preferably supplied at places which are close to each
other. More particularly, it is preferred that the

components are supplied at the same place or at adjacent



conmponents are not mxed with each other before being supplied. It is
not particularly limted at what part 10 of the water systemi ncl udi ng

t he al um num brass pi pes the iron ions or iron ion supply conpound and
hydr ogen per oxi de or the hydrogen peroxi de supply conpound are
supplied, so long as they are supplied upgstreamto the pl ace where the
preventing gfX#eésqon the adhesion of 15 organisms and the corrosion of

t he al um num brass pi pes needs to be obtained. For exarrplef it |st ’
referable to t e entrance of .an intake
an and an outl et condu#%d%?'%?l ?@‘BP’]‘?{E&“ i’r}egén%n%%"?ﬂﬁ iy

water. In or er fo ob arn better reventing 20 ef fect on the adhesi on of
organi sns, tHE® abb9B né 1rap el pReFEPRIIY CORRPTEE B tploadas

which are close to each other More particularly, it is preferred that
t he corfprrmntheareoxnpghiosd resibstapdnec gph bitagoomt thd) Ansiide
-12- pl aces. According to the nethod of the present

inventi o, surfabe 6fdthé mmﬂummraggrp1pesw@ﬁem%wrae&o<}ﬂ
formthe corrosion-resistant coating on the 1nside surface of

al um num br assp QERGS 11 PLE¥ENg COS£L863¥n, but also exhibit

synergetic effect with hydrogen peroxide or the hydrogen
peroxide supply compound, which is used together with
the iron ions or the iron ion supply compound, for
10 preventing obstruction caused by organisms adhering to
the pipes.
EXAMPLES
The present invention is now described in detail
with examples and comparative examples, but the examples
15 are not to be constructed to limit the scope of the
invention.
Example 1
A test was carried out using model flow paths in
a breeding season of blue mussels (Mytilus edulis) which
20 cause the greatest adhesion problem compared with other
marine organisms. Acrylic pipes (inner diameter 65mm

X length 450mm) were cut into halves. Nets of KUREMONA

(a synthetic polyvinyl alcohol resin-fiber produced by



especially pitting corrosion, but also exhibit synergetic effect with

hydr ogen peroxi de or the hydrogen peroxi de supply conpound, which is
used together with the iron ions or the iron ion supply conpound, for
10 preventing obstruction caused by organi sns adhering to t he pi pes.
EXAMPLES The present invent+d+ i s now described in detai

with exanplasr&pdyGoey AtL¥a .XIaPas) St shRemestRleSe put 26@iHd to be
constructed to limt the scope of the i nventi on. Exanmple 1 f
A test was rl i qaﬂgl ' | season o
bl ue nussels ‘??Yg‘gtceﬁﬁ% [ c%ﬁ‘hg\(l)\gglggg%eb?ﬁg%? é‘g‘?géteggéﬁgsﬁeo%

pr obl em conpared wi th other mari ne organi sns. eggélic pi pes (inner

di aneter 6 se sapple g PhesRfmyeher ¢ NSRAT T o1 RaIGREUMNS: { iGN KOREMONA
(a synthetic polyvinyl alcohol resin fiber produced by

-13- Kurdataaye t€a 6 5htnd . X  lepyth ab onim) &doh gwwad 136 £itisé ¢ lumnkhe
acrylic pipes and thus sanpl e pieces were prepared. These sanpl e pi eces

wer e inser tzd i 6ha® WebuhhBN@or st@dgnehneladiePisg S1ddn #5AEMyertONY
wal | s of the col umms,

prepared. These columns and aluminum brass pipes (BsEF2
pipes, two new pipes of inner diameter 16mm X length
100mm are conneéted in series) for study on corrosion
were placed in the model flow paths. Seawater taken from
10 a depth of 1 to 2 meters was passed through the columns
and the aluminum brass pipes at a flow rate of about
im’/hour. Varied amounts of agents were added by
constant delivery pumps for several time periods. Thus
the effectiﬁeness of the agents was observed.
15 The average flow speed was set to aboﬁt 0.1lm/sec.
and about 1l.6m/sec. in the adhering creature study
columns and in the corrosion study alumj.num brass pipes,
respectively.
Used as the ferrous ions was an agueous solution
20 prepared by diluting an reagent of ferrous sulfate with
flesh water to a concentration of 200g/liter. Used as

hydrogen peroxide was an aqueous solution of about 10%

prepared by diluting a 35% aqueous solution of hydrogen



5. and thus colums for study on adhering organi sns were prepared.
These col ums and al um num brass pi pes (BsEF2 pi pes, two new pipes of

i nner di aneter 16mm X | ength 100mm are connected in series) for study
on corrosion were placed in the nodel flow paths. Seawater taken from
10 a depth of 1 to 2 nmeters was passed -tlArough the col ums and the

al um num br aserpixaste afoe filmwasereadfl WWWith £168H hgdkeVari ed anounts
of agents were added by const ant dellvery punps for several tlne

eriods. Thus enes t he agents observe

'Fl)'he average fl ow spee rP)Se %ggejfytgga%o 5T SBE. and’ I}ﬁrdaQSB f”%ﬂ?sec
in the adherlng creature st ud colums and in the corrosion study .
al um num br a8% d for 4r0eéﬁé’(§t'| vélien the sample piqgeayare tfakenus

I ons was an aqueous solutlon 20 prepared by diluting an reagent of
ferrous sul femt.wi Blue musselb amticbatraar oo cadheatng) tof t2QROG/dAn £ -

Used as hydr ogen per oxi de was an aqueous sol ution of about 10%
prepar ed 5by gl beleisreir 8580 A HERA! v 56 UEI'lQ“e?E BY ‘ar(igﬁﬂviduals which
-14- peroxide for industrial use with flesh water.

supply of the,seauwql ol 8R9.40% AESH §e2' Sbservea with a laboratory

micfoscope. The length of blue mussels and the bottom
major axis of barnacles were measured and averaged.
‘Results are shown in Table 1.

10 One pipe of each series of the connected aluminum
brass pipes (length 100mm) for corrosion study was
determinedaboutitspolarizationresistancevalueusing
a potentiostat in order to evaluate the corrosion
resistance of an iron coating formed on the inside surface

15 of the pipe. The other pipe of each aluminum brass pipes
series was cut into halves, the inside condition (the
condition of the iron coating) thereof was observed with
the eye. Then, adhering substances were scratched
together and tﬁe amount of iron in the adhering substances

20 was determined by X-ray diffraction. Then these
half-cut aluminum brass pipe was acid-washed. The
number of holes by pitting corrosion and the maximum depth

thereof were measured by a depth-of-focus method with



“continued for 40 days. Then the sanple pieces weretaken out. Blue
nmussel s and barnacl es adhering to the sanple 5 pieces were counted with

t he eye and i ndivi dual s which just started adhesi on were observed with
a | aboratory m croscope. The length of blue nussels and the bottom
maj or axi s of barnacles were neasured andl3aver aged. Resul ts are shown
in Table 1. %191 optical E?Pbﬁéoﬁfe.eaﬁas%QH:lse%xca‘ dhews opneraed eal 1uni num
brass pipes (I'éng or corrosion study was det erm ned about
its polarization resistance val ue using a potentiostat in order to
eval uate the corrosion resi stance of an iron coating forned on the
i nside surface 15 of the pipe. The other pipe of each al um num brass pi pes
series was cut into halves, the inside condition (the condi tion of the
iron coating) fthereof was qblservgdd wufh o tdhe eyle. Ten, ohdhes n,gog
subst ances r@,gggtchad v tMyget ¥er afid t Mg anmBunt f i gpn iH| t Mkil ¢
adhering s tdhgé$d§%0 was| det grninpd by X-ray diffradtior| TREen *h%%e
hal f - cut aIghi@Qggbﬁ s|pi pe| was |aci df wasHed. The nunbef of hol pq -0y
pitting cor@sfon and the naii mu depjh t hereof werle mepsured by |&
dept h-of - f sHret-hod—wi-th o~ S
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Results are shown in Table 1
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[err] -16- [err]

-17- Exanple 2 The effect of the conbined use of iron ions
and hydr ogen peroxi de was studi ed using seawater in a cooling

wat er system of auxiliaries (the amount of seawater was 5 1,500nB/hour)
in a thermal power plant. This seawater was constantly supplied with

I ron ions ahx%hp%ﬂgléiter for prevéﬂﬂ?ng the corrosion of alum num

brass pi pes? particularly, the seawater was taken at about
2B/ hour at an inlet of a heat exchanger of the coolin 10 water system
The seawater was di Fhge®ifeet: @ thecgpmbined yge ng%@ hiengh angb
nodel flow paths. In each of the

hydrogen peroxide was studied using seawater in a cooling

water system of auxiliaries (the amount of seawater was
5 1,500m*/hour) in a thermal power plant. This seawater
was constantly supplied with iron ions at 0.02mg/liter
for preventing the corrosion of aluminum brass pipes.
More particularly, the seawater was taken at about
2m’/houf at an inlet of a heat exchanger of the cooling
10 water system. The seawater was divided into two streams,
and passed through two model flow paths. In each of the
two model flow paths, the adhering organisms study column
and the corrosion study aluminum brass pipe were piaced
as in Example 1. Here, only one of the model flow paths
15 received the aqueous solution of hydrogen peroxide at
0.6mg/liter for 20 hours a day by the constant delivery
pump.
The average flow speed was set to about 0.1m/sec.
and about 1.6m/sec. in the adhering organisms study
20 column and in the corrosion study aluminum brass pipe.
respectively.
The supply of the seawater and the agents were

continued for 30 days. Then evaluation was conducted



and t he

as in Exanple 1. Here,

recei ved the aqueous sol ution of

0.6ng/liter for 20 hours a day by the constant
fl ow speed was set to about O.

15

t he adhering organi snms study col um
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-18-

continued for 30 days.
i n Table 2.

ring organi sps study . 20 col um
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[err] -19- Exanpl e 3

A test was carried out using nodel flow paths in a chem cal plant

| ocat ed near an estuary where adhesion of freshwater bivalves

(Li moperna fortunei kikuchii) 5 causes obstruction in recent years.

The effect of the conbined use of iron i gs and hydr ogen peroxi de was

studi ed usi paArp91 &ng brackish ° wate in a condenser (of one-way type,
t he anount o cooling water was 1,000n{err]/hour) in the plant. This

10 bracki sh water constantly supplied with iron ions at
0.0lng/liter for pr g%ﬁﬁ%d'at%é’%%’ﬁg i BH Yo sdmgimfde L 1oy, Raths dax.
More particularly, the brackish water was taken at about 3nferr]/hour
at an inl et 2ofhemleahdphzat feocatedingarian eatuary wiene adhels it er

was divided into two streans, and passed through two nodel flow paths.

In each of blfe freshiate®del valowspatiEmnbpe radher bPguaedak SiEEchliudy
col um and the corrosion study alum num brass pipe were pl aced as

in Exampje Lad#ds oB¥tr@de18h tihe FOIehf LY Pat s

The effect of the combined use of iron ions and
hydrogen peroxide was studied using cooling brackish
water in a condenser (of one-way type, the amount of
cooling water was 1,000m*/hour) in the plant. This

10 brackish water was constantly supplied with iron ions
at 0.01lmg/liter for preventing the corrosj_.on of aluminum
brass pipes.

More particularly,"the brackish water was taken
at about 3m®/hour at an inlet of the condenser for cooling

15 water. The bracklish water was divided into two streams,
and passed through two model flow paths. In each of the
two model flow paths, the adhering organisms study column
and the corrosion study aluminum brass pipe were placed
as in Example 1. Here, only one of the model flow paths

20 received the agueous solution of hydrogen peroxide at
1mg/liter for 20 hours a day by the constant delivery
pump.

The average flow speed was set to about 0.1m/sec.



20 received the aqueous sol ution of hydrogen peroxide at Ing/liter
for 20 hours a day by the constant delivery punp. The
average fl ow speed was set to about 0.|m sec.

-20- and about 1.5nm sec. in the adhering organisnms study colum and in the
corrosion study al um num brass pipe, resectively. The supply of

the Dracki ofh 8PhbuiN% | B /3N 91n "Bh8 GUHLINRG fo%(%aﬁ?fg%%s stddfl o

eval uati on was ~con e sane nmanner

shown in Table 3. . .
column and in the corrosion study aluminum brass pipe,

respectively.
The supply of the brackish water and the agents
5 were continued for 40 days. Then evaluation was

conducted in the same manner as in Example 1. Results

are shown in Table 3.
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[err] -21- According to the nethod
of the present invention for preventing obstruction in alum num brass

pi pes serving as a water flow path, the corrosion, especially the pitting
corrosion, of the alum num brass pipes can be prevented w thout inpeding
the formation of corrosion-resistant coai-ngs fromiron ions. A so

PR S TR AT SR SR
for preventing obstruction in aluminum brass pipes
serving as a wa;er flow path, the corrosion, especially
the pitting corrosion, of the aluminum brass pipes can

5 be prevented without impeding the formation of
corrosion-resistant coatings from iron ions. Also
organisms can be remarkably prevented from adhering to

metal surfaces and.walls of the pipes of the water flow

path.



- -22- i ' hed is: 1. A nmethod for preventing obstruction

in al él“lmml"'ﬁﬂﬂ‘lﬁ}ﬂﬁpl pes in a water flow path, conprising the steps

of : * L ously supplying iron ions or an iron ion suppl y
conpound to water in the water flow path in such a manner that a
concentration of iron ions in the mater_zz_lois 0.005dto 0.0anlllter;dapd
supplyin ' a hydrogen peroxi de supply conpoun or
a Bgr?odgopwgéggngﬁg?gﬁgﬁi({s' for preventing adhesion of organisns to
the al um num brass_pi pes but not inpeditive to formation of
corrosion-r%sistantAdH%FRR& 9% AFFRNpApgs oObstERehion ingaammbpumhat a
concentration of hydrogen peroxide in 15 the water is 0.1 to 1.5ng/liter,
wher eby corbpsasen pdfpes uiinanwitass filgespatti, compbsingn tdfe FPapssns to

t he pi pes are prevented. 2. The net hod according to claiml,
wherei n hydggpgen peroxi de or the hydrogen peroxide supply conmpound is
20 supplied for 14 to 20 hours a day. 3 The met hod according to

o 1€ DY RE e B RSy B Do ERNE LR L £ LBR Y
supply compound to water in the water flow path in-such
a manner that a concentration of iron ions in the water
is 0.005 to 0.05mg/liter; and
supplying hydrogen peroxide or a hydrogen
10 peroxide supply compound for a period of time sufficient
for preventing adhesion of organisms to_the aluminum
- brass pipes but not impeditive to formation of
corrosion-resistant coating inside the pipes, in such
a manner that a concentration of hydrogen peroxide in
15 the water is 0.1 to 1. 5mg/1ite£,
whereby corrosion of aluminum brass pipeé and
adhesion of organisms to the pipes are prevented.
2, The method according to claim 1, wherein hydrogen
peroxide or the hydrogen peroxide supply c;mpound is
20 supplied for 14 to 20 hours a day.
3. The method according to claim 1, wherein hydrogen
peroxide or the hydrogen peroxide.supply compound is

supplied for 16 to 20 hours a day.



d according to claim1, wherein the

e th
concent rﬂﬂ“tlm !l i‘ ’\ inthe water is 0.01 to 0.03ny/liter.
) g toclaiml, wherein the iron 5 ions are

ferrous i ohs. The nmethod according to claim1, wherein the iron
i on supply conpound is ferrous sul fate. -23- The met hod according to

7.
(<02 10 1o 1my e, metHEEhEBRLAL B LRI OF RESES Th PR

wherein the ir ons or_the iron ion, supply conpound and hydrogen
per oxi de coﬁFer§§ﬁﬂ?Bg&frkﬁ%Rl&8?§uﬁﬂy€gsm&iﬁﬂFa¥§ Suft i ke at

the sane place or at adjacent places between an 15 entrance of an intake
bay and an dui03mgddrideer.of a circulating punp for inhaling the
wat er . 9. The nethod according to claim1l, wherein the water

i s seawater.s5, 10rhe mdbRoWRABES AR A& Lim 18 Pnbraber@id g Wat er
20 i's brackish water.
5 1ions are ferrous ions.
6. The method according to claim 1, wherein the iron
ion supply compound is ferrous sulfate.
7. The method éccording to claim 1, wheréin the
concentration of hydrogen peroxide in the water is 0.2
10 to 1lmg/liter.
8. The methogl according to claim 1, wherein the iron
ions or the iron ion supply compound and hydrogen peroxide
or the hydrogen peroxide supply compound are supplied
at the same place or at adjacent places between an
15 entrance of an intake bay and an outlét conduit of a
circulating pump for inhaling the water.
9. The method according to claim 1, wherein the water
is seawater.
10. The method according té claim 1, wherein the water

20 is brackish water.



