SPECI FI CATI ON WATER TREATI NG AGENT AND :

WATER TREATI NG METHOD FI ELD OF THE TECHN QUE The present
fnvention relates to a water treating agent which has a high safety
and is to be used for preventing corrosion and scale formation in the
make-up water supply system and steam generation system and for preventing
corrosion in the steam condensat LRQyvarious plants and in steam
generating apparatuses, such asgggﬁﬁgﬁgﬂg%§Nstean1generators. The

i nvention also relates to a water treating nmethod using such water
treating agent. BACKGROUND OF THE TECHNI QUE I n apparatuses
~and plants where steamyam®R AREATANCIAGENTHANB boil ers and steam
generators (in the following, referred to sonetines as steam generating
uni ts), occurrence of cor WAIER TREATAN¥GSMBEHORBONndensate system where steam
and the condensate contact with netal surfaces of the condensate system
may often be seen, since oxygen and carbon di oxi de contained in the feed
wat er and__carbon ﬁ%)". med by thernal - deconposition of

car bonat es¥ H&%é? B ESIQME uded in the feed water are transferred to
the steamsystem In boiler water internal treatnent in recent years,
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The present invention relates to a water
treating agent which has a high safety and is to be
used for preventing corrosion and scale formation in the
make-up water supply system and steam generation system
and for preventing corrosion in the steam condensate
system in various plants and in steam generating
apparatuses, such as boilers and steam generators. The
invention also relates to a water treating metﬁod using

such water treating agent.
BACKGROUND OF THE TECHNIQUE

In apparatuses and plants where steam is
generated, such as boilers and steam generators (in the
following, referred to sometimes as steam generating
units), occurrence of corrosion in the steam condensate
system where steam and the condensate contact with
metal surfaces of the condensate system may often be
seen, since oxygen and carbon dioxide contained in the
feed water and carbon dioxide formed by thermal
decomposition of carbonates and bicarbonates included
in the feed water are transferred to the steam system.

In boiler water internal treatment in recent vyears,
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by neutralizing carbon dioxide in the steam condensate system whereas

the | ong ghigien ldlneshahieat esrchangeveadnsdids amrrosion preventive function
ng a water-repellent anticorrosive filmon the internal surface

by form
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condensaf@®n i nprevenpking t hayeh  corrosion  problem, a

countermeasure has been employed, in which a

neutralizing amine having functions of corrosion

- prevention and wvolatility or a 1long chain aliphatic

amine is introduced into the feed water or into the
steam condensate 1line. In particular, an intense
request becomes posed on the innoxiousness of steam in
recent years and, therefore, a special regard has to be
paid on a high safety of the chemicals to be employed.
Thus, cyclohexylamine, diethylethanolamine and
morpholine for the neutralizing amine and octadecylamine
for the 1long chain aliphatic amine have found their
wide use as additive to be incorporated in corrosion
prevention in boilers, which have been accepted in the
FDA standard in USA and in the FDBCS standard in
Canada. The neutralizing amine functions to prevent
corrosion by neutralizing carbon dioxide in the steam
condensate system, whereas the 1long chain aliphatic
amine reveals its corrosion preventive function by
forming a water-repellent anticorrosive film on the

internal surface of steam condensate line. Also, there
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is a techni que of using a conposite anticorrosive agent exhibiting both
of t hese functi ons, in which neutralizing anm ne and

il mfornng am ne are incorporated in a single liquid nmedium
However, in the case of an internal treatnment of boiler water w thout
deoxydi zing treatnment with correspondi ng presence of a |arge anount of
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standard may be insufficient to reach a highly enough pH value, whereby

sufficient W rbeidar, praavensiufficééhtcicaryosdbnatpréventive adffeat
neutralizing amne is __used in an ampunt greater than that prescribed by
FDA standari® 29 gRtéahped: by i aeudradiehpaat thealdissfolved carbon

dioxide with a neutralizing amine, since the corrosion

in the steam condensate 1line proceeds with a rate-
determining step by oxygen migration. For achieving a
sufficient corrosion preventive effect using only
neutralizing amine, it is necessary to employ so much
amount of neutralizing amine as to reach a pH of 9 or
higher. However, the least tolerable concentration of
neutralizing gmine in steam 1is prescribed by FDA
standard in USA and this prescription is applied also
in Japan. In the case of using a raw water or a
softened water as the feed water, carbon dioxide formed
by thermal decomposition of carbonate and bicarbonate
in the feed water is brought into the steam and require
s0 much amount of neutralizing amine for Dbeing
neutralized so that an amount permitted by the FDA
standard may be insufficient to reach a highly enough
pH value, whereby sufficient corrosion preventive
effect is not attained. When a neutralizing amine is
used in an amount greater than that prescribed by FDA

standard, a high concentration of carbonate salt of the



amine will be formed in the steam condensate system which may cause a
probl em of clogging of dead-stop Ilines, such as pressure gauge |line and
drain trap line, by being accunulated therein at high concentrati on.

Wen a long chain aliphatic amine is used, this wll be adsorbed on the

I nternal surfaces of the steam condensate lines to forma protective film
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condensate lines. In particular, in a plant installing
a steam condensate system having greater internal
surface areas of the lines or operating with smaller
amount of steam to be generated, some three months or
more may occasionally be required for establishing a
sufficient protective anticorrosive £film, permitting
some corrosion to proceed before the anticorrosive film
is established. In the case of an internal boiler
water treatment without deoxidation and, thus, having a
large amount of dissolved oxygen brought into the
condensate system, a more retardation may be caused due
to occurrence of considerable corrosion in the
condensate lines, before establishment of such an
anticorrosive film, bringing about a possible problem
of an insufficient corrosion preventive effect even
after the establishment of such anticorrosive film due
to incomplete suppression of oxygen cell corrosion.
Moreover, a long chain aliphatic amine is present at
normal temperature as a solid matter and is difficultly

soluble in water and, therefore, it is brought into



4 practical use in a formof emulsion. While such an

emul sion itself is, in general, considerably stable, separation and
deposition of emul si on may sonetimes occur after a prolonged standstill,
especially, in case the enmulsion is diluted at a high dilution ratio,
which may cause occasionally deposition and aggregation of the amne
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being transferred to the steam phase, so that it was not able to use as an

anti corrosi véeadedtinef, orrestuddningontienaapeskibte. clogging AE obfesingf the
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- phase, deposition of the long chain aliphatic amine may
occur and similar problem of clogging of the line due
to aggregation of the amine may be brought about.

On the other hand, as a water treating agent of
high safety for boiler feed water, one in which an
aldonic acid of a heptose or hexose, a salt thereof or
a deltalactone is incorporated together with an
aliphatic carboxylic acid is proposed (See Japanese
Patent Kokai Hei 10-130874). Here, 1t is mnot able to
attain sufficient corrosion preventive effect by a sole
use of the aldonic acid of a heptose or hexose, its
salt or the deltalactone, in addition to a 1lower
tendency of being transferred to the steam phase, so
that it was not able to use as an anticorrosive agent
for steam condensate lines.

An object of the present invention is to
provide a water treating agent which is highly safe and
can be used as alternative for the neutralizing amine

and long chain aliphatic amine of prior art and which

is capable of being brought into the steam phagse and



I s capabl e of being brought into the steam phase and

5 into the condensate due to its high volatility and exhibits a
hi gh corrosion preventive effect even for a feed water containing
carbonates and bicarbonates, wthout causing accunulation in the system
to be treated, and to provide a water treating nethod using such water
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The present preebhdéonar esates itrddtdrigol lagentg whatkRr ¢aeataPfpryento and

wat er treating nethod:
prevent occurrence of corrosion and scale formation in
the feed water system and the steam generating system
as well as to prevent occurrence of corrosion in the
steam condensate system, wherein the sald water
treating agent is highly safe and can be brought into
the steam phase and into the steam condensate due to
its high volatility and which exhibits a high corrosion
preventive effect even for a feed water containing
carbonates and bicarbonates at a lower dose and can be
introduced into the feed water as a =single 1liquid
mixture without causing separation or deposition even
by dilution with water due to its high water-solubility
and without causing accumulation in the system to be

‘treated, and to provide a water treating method using

such water treating agent.
DISCLOSURE OF THE INVENTION

The present invention resides in the following
water treating agent and water treating method:
(1) A water treating agent, comprising at least one

compound selected from the group consisting of eugenol,



(1)‘ A water treating agent, conprising at |east one conpound sel ected

fromthe group consisting of eugenol, 6

i'soeugenol and |actones represented by the following fornula (1),

nanel y, CHerr] ( CHJerr] )[err] CHCHI[err] CHJerr]
(1) in which nis an integer of 4 to 9. (2) A water treating

agent, conprigj e o] ou from ' I sting
of eugenol , i?é%%%%%%%lagé% Ieuﬁééﬁgg rggpgggﬁﬁéggbyﬁfheEQ%r%%ﬁgﬂ?ﬁﬁﬂfgiven
above; a neukbpiiZA NP1 RN AdheRPd erysorbic acid or its salt. (3) The
water treating agent as defined in the above (2), wherein the

wei ght proportion of C HeugénOlH .and/,orC its@etigengl Hand/ or | actone(s) ] /
(neutralizing amne ] / J[erysorbic dcid or itg salt) --of the water
treating agent is in the range fGomto6-0/& @ to 1/500/500. (4)

Th t treatin agent s, define in_ the above (2) or (3),
mhgrerﬁ ?E cbﬁp&ﬁigg Rut® nR éhFeQﬁq«% iqréaggnt. (5) The water
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1/0.01 to 1/500. e water treating agent as defined 1n either

one of the absweugénolo anfd), ladieses rtprespnte®sby the formula (1)
given above; a neutralizing amine; and erysorbic acid
or its salt.
(3) The water treating agent as defined in the
above (2), wherein the weight proportion of [ eugenol
and/or isoeugenol and/or lactone(s) ] / [ neutralizing
amine ] / [ erysorbic acid or its salt] of the water
treating agent 1is in the range from 1/0.1/0.1 to
1/500/500.
(4) The water +treating agent as defined in the
above (2) or (3), wherein it comprises further an
alkali reagent.
(5) The water treating agent as defined in the
above (4), wherein the weight proportion of [ eugenol
and/or isoeugenoi and/or lactone(s) ] / [alkali
reagent ] of the water treating agent is in the range
from 1/0.01 to 1/500.
(6) The water treating agent as defined in either
one of the above (2) to (5), wherein it comprises
further a water-soluble polymeric compound.
(7) The water treating agent as defined in the
above (6), wherein the weight proportion of [ eugenol

and/or isoeugenol and/or lactone(s) ] / [ water-soluble



further a water-soluble polyneric conmpound. (7) The water treating
agent as defined in the above (6), wherein the weight proportion of
(eugenol and/or isoeugenol . and/or lactone(s) ] / [water-soluble

7 pol ymeric conmpound] of the water treating agent is in the
range from1/0.01 to 1/300. (8) A water treating nmethod, conprising

I ntroduci ng I t f | APENG :

conpri si ng a?éﬁ%%{%nggkg%{égk g é% F%% ﬁ‘etaﬁ?lgup onsi éfl nlgn of
eugenol , i sognEeRphg@NErdmCt NER troegr/g@gnt ed by the above fornula (1).

(9) Awater treating nethod, conprising introducing into the water to

be treated a(8ater tAeaateg agmntmgmmetboag Zomperd st ngn el retorgebaerichg
selected fromthe group consisting of eugenol, isoeugenol and | actones
represent ed 1%‘90 thhe wasexu ko (b trgpbed abopder hreabimy alagaTHy

am ne; and er acid or_its, salt The water f{eathgl net hod

as defined © r{'“ﬁgngabﬁ‘}e legst %%reé?fm%wq/\e echeshorkh
eugenol andégé %sogwgggﬁﬁd/o% eﬁ:?e?a%‘i(s) oéuéeﬁ'gi’t rgﬁd Z'l"a@:tcﬁ'{géﬂ'e

(erysorbic a tér rea agent " 1S In the

range from réf,gegé,gtéd by tHd g}gyv@%rmﬁ;g) (1) The “water treating nethod

as defined in the above (9) or (10), wherei n the water treating agent

conprises fu(gher anAahdstler rmhing wéfhod, Themprdisdng timataodugringet hod
as defined in the above (11), wherein the vvelagqt proportion of (eugenol
and/or  isoéngendthe medesr towkemteeg)ted] d wWaileal kreating agent

comprising at least one compound selected from the
group consisting of eugenol, isoeugenol and 1lactones
represented by the formula (1) given above; a
neutralizing amine; and erysorbic acid or its salt.

(10) The water treating method as defined in the
above (9), wherein the weight proportion of [ eugenol
and/or isoeugenol and/or lactone(s) ] / [ neutralizing
amine ] / [ erysorbic acid or its salt) of the water
treating agent is in the range from 1/0.1/0.1 to
1/500/500.

(11) The water treating method as defined in the
above (9) or (10), wherein the water treating agent
comprises further an alkali reagent.

(12) The water treating method as defined in the
above (11), wherein the weight proportion of [ eugenol
and/or isoeugenol and/or lactone(s) ] / {alkali
reagent ] of the water treating agent is in the range
from 1/0.01 to 1/500.

(13) The water treating method as defined in either
one of the above (9) to (12), wherein the water treating

agent courprises further a water-scluble polymeric



reagent 3 of the water treating agent is in the range from1/0.01 to
1/500. (13 The water treating nmethod as defined in either one of the
above (9) to (12), wherein the water treating agent conprises further a
wat er - sol ubl e pol yneric compound. (14) The water treating
method as defined in .the above (13), wherein the weight proportion of
( eugenol aegA65 Lgoeugenol and/or |actone(s) ] / [water-soluble

pol ynmeri c conpo ﬁ%? of the water treating agent is in the range from

1/0.01 to 1/ 809 The WdteMaliBfesiVeNMme®nba t48at @8rhved heid r aatd ng
agent according to the present invention is one which suffers from

corrosi on prabbeen a(lB bcalwheredmat tha. weight paropontaon tde [veigendlX eati ng
agent accordi ng to the invention provides for treating water |ines and
steam condefiB8{RT| jkaeudenstle aangénEr daaterefsenk, /sdcvpter-swivks and

steam generators as.well as plants, i whi ch steam.i,s generated and is
cool edgi nt o ES%&@%E&?ecoﬁg"gﬂ?ch %e%%n??&ﬁ& dFegtl uc?‘g%fg’c, tfontThnd

steel subjeghat PROLT PEbR f-@anati on thereon, no matter how the
wat er quality egmdat_ e ﬁ?é\dnlofd]'t lzq"?yg e3(r910’ar e. Anong them the present .

invention is applicaphe wateecisydbent Otdend Vetstdd nsf theCaRdd gy and -
steam condensate lines of |ow and m ddle pressure boilers and steam

gener at ors usgegtsaidemelingat tos thed presewt eiaventbai nisngonar himiadgles and
bi carbonates for their feed waters. The | actones as well as
eugenol and Fybagendirom sonresionyguqidiem cand seale hformatéon.treating

agent according.to.the present invention are represented b
9 parglcular, IC%:he water treating ageret accordin% to the

invention provides for treating water lines and steam
condengate lines of steam generating systems, such as
boilers and steam generators as well as plants, in
which steam is generated and is cooled into condensate
and which are constructed of, such as, iron and steel
subject to corrosion and scale formétion thereon, no
matter how the water quality and the kind of the system
are, Among them, the present invention is applicable
especially to feed water lines, steam lines and steam
condensate lines of low and middle .pressure boilers and
steam generators using softened waters and raw waters
containing carbonates and bicarbonates for their feed
waters.

The lactones as well as eugenol and isoeugenol
to be incorporated in the water treating agent
according to the present invention are represented by
the formula (1), given previously, as well as by the
formulae (2) and (3) as given below, respectively, all
of which are innoxious and have been allowed in Japan

as food hygienic additives:



the‘fornula (1), given previously,'as well as by the formulae (2) and (3)

as given below, respectively, all of which are innoxious and have been
allowed in Japan as food hygienic additives:
9 [err] (2) [err]

Al'l the above chemi cals exhibit volatility and volatilize fromthe aqueous
phase into the steam phase and are transferred further to the condensate
system by condensati on, when they are introduced into the water systemto
be treated, in partic ar into the feed water line, to thereby attain
corrosion preventi Offiy i nternal surfaces of not only the feed water
systembut also t eam generating .systgm and the st eam
condensat e system case a steam condensate system is to be treated
for preventing corrodfon thereof, these chemcals nmay be introduced into
the system either i gmgﬁ ally for each or in a conbination of two or
nore at any voluntary Site“fromthe feed water line to the steam
condensate line, while it is favorable to introduce theminto the feed
water |ine. -

0CHg

=CH-CHg

All the above chemicals exhibit volatility and
volatilize from the agueous phase into the steam phase
and are transferred further to the condensate system by
condensation, when they are introduced into the water
system to be treated, in particular into the feed water
line, to thereby attain corrosion prevention of
'interﬁal surfaces of not only the feed water system but
also the steam generating system and the steam
condensate system. In case a steam condensate system
is to be treated for preventing corrosion thereof,
these chemicals may be introduced into the system
either individually for each or in a combination of two
or more at any voluntary site from the feed water line
to the steam condensate line, while it is favorable to
introduce them into the feed water line.

These chemicals cén be employed each at a
concentration effective for corrosion prevention,
wherein the dose amount is determined for each specific

system in accordance with each specific 1level of

10



These chem cal s can be enpl oyed each at a concentration effective for

corrosion prevention, wherein the dose anmobunt is determ ned for each

specific systemin accordance with each specific |evel of

10 prevention of corrosion, while it may, in general, be in the

range from0.001 to 400 ny, preferably from0.01 to 200 ngy, nore

preferably fpam@nPeoh0 dfOcBRrBEion! | W18l {Henheed YA Gerbhd WhpEN they
. ach of

are introduc hese chem tal's can be prédent as a sol Gtion when
the concentiat ithie rdngd OfroNd.001 h¥s, 400t mg,S preferamiRdeErd® @[@pare
prelimnarily a solution of low concentration and introduce it into the
feed water i ho SR ang,at moxrieat préferaimbyentfiram of.82nttaond®@labmge pet| be
reached in the feed water. It is also possible to prepare an emul sion or

a solution oflitgzhoff thre feednwakes dstpgwhish &heyplare gintredpred.

enul sifier o n acceptabl e sol ve and supplyin uch_ an enulsjpen or
solution to %ﬁ&gf g%g SF. cl?G’mi/"""".nng! Fan ﬁég ‘%88%8% %%nﬁoyﬁ‘%u{h%‘?e
sufficient —LRRAXI QURNESEOhOLnBRIfIdd | s NIME O s pr epRRk, I N dlhe gt eam
and in the condensate w t%out Jeopartizing hygienic and environnental
safety.  Thegeopnentieal ko aprepasyi @relimfiharely QOr&obuPIoRr OFENLodwe
effect even if not concurrently used with other chemcals, so that a high

degree of satengepanabtoneasedinhroduee vdrti eintes tbe apgped caatemw fiml ds.

The function of corrosjon prevention by these conpounds nmay presunably be
due to a necBYehs® wike that the concentration mentioned above will

be reached in the feed water. It is also possible to
prepare an emulsion or a solution of each of the
chemicals using, for example, a suitable emulsifier or
an acceptable solvent, and supplying such an emalsion
or solution to the feed water.

all the above compounds have sufficient
innoxiousness for permitting them to be present in the
steam and in the condensate without Jjeopartizing
hygienic and environmental safety. These chemicals can
provide sufficient corrosion preventive effect even if
not concurrently used with other c¢hemicals, so that a
high degree of safety can be reached in wide varieties
of application fields.

The function of corrosion prevention by these
compounds may presumably be due to a mechanism which is
different from that of conventional neutralizing amine
in which the corrosion preventive ef-fect is attained by
a mere neutralization of the emvironmental medium. They
reveal a high corrosion preventive function even used
in a smaller amount and do not bring about any problem

of, such as, clogging of pipe lines due to accumulation

11



different fr
corrosion pr

om that of conventional neutralizing amne in which the
eventive effect is attained by a nere neutralization of

envi ronnment al nedi um They reveal a high corrosion preventive func
even used in a smaller anount and do not bring about any problem of, such

as, clogging
When only co
cont enpl at ed
using these
reached sinp

of pipe lines due to accunul ation t hereof etc
EﬁQ?EB@ 8£8yention of steam and condensate systens is

I't I'S poSsible to attain the corrosion prevention
CONMPOUNgEenSi 86By SUSdrfoidin Opreveptevant bfe etésat A
|y by introducing these chemcals into the steamline or

t he
tion

only
be

condensat e | cradenblotevesystems s igoreonfempiatidd t dtusks t pessidbhenital s in

comnbi nati on
am ne, eryso
them as an i
am ne to be
present inv
has a vola

with other water treating conponents, such as neutrali zi
Asitainci dthfhd/ 6PTEP§1gR| t RERYEREIOR | oD1%r d&S1NG  oFRESR
ntegratgd wat.er treatin

ChBOPRBAE, oF Hce | FEH, 0l conxBe1Ph, Beventive, SRtedt itef

ng

te
l'izing
e

gL | P§a8§e§ (ég{iﬂ['iag!}e“ ygti'}ﬂ:rrotdﬁ%!ln heyROQY e‘dﬁﬂfikg?%d ilgggpounds

trlit n ins corrosi on preventive effect

neutralizi ngthel Gre@n 0l 1v e6r f E6RTeRRSEd | 8DhE. SOHGWRYel) tite feedorat er,

such as carb

on dioxide etc. Wiile it is permssible to incorpora

te

convent i onal favotreblezi hg ameetheset hehemicals r dat | wgmbdgettionccwitihhng to

t he present

t he FDA stan
Preferred ex
2-am no- 2-nme

i nvention, use of those which are accepted in accordance
@iher ovater ApeadindanGaFBORERES oncthAibops | BERFERLIF4RT

BSs_ rrasibiS el 7LA8/8M id "shiEe af¥ClReRy, MR
order to formulate them as an integrated water treating
formulation.

The neutralizing amine to be incorporated in
the water treating agent according to the present
invention as a component other than the above-mentioned
compounds has a volatility and attains a corrosion
preventive effect by neutralizing acids originated from
gasifiable solutes in the feed water, such as carbon
dioxide etc. While it is permissible to incorporate
conventional neutralizing amines in the water treating
agent according to the present invention, use o©of those
which are accepted in accordance with the FDA standard
or the FDBCS standard mentioned above is preferred.
Preferred examples of such neutralizing amine include
cyclohexylamine, 2-amino-2-methyl~-1l-propanol, diethyl-
ethanolamine, morpholine and mixtures of them, though
there is no limitation therefor.

Erysorbic acid, 1in another name, isoascorbic
acid, has been employed from the past as a reducing

agent. As the salt of erysorbic acid to be employed
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et hanol ani ne, norpholine and m xtures of 'them t hough there is no

limtation therefor. Erysorbic acid, in another name, isoascorbic
acid, has been enployed fromthe past as a reducing agent. As the salt of
erysorbic acid to be enpl oyed 12

according to the present invention, there may be exenplified a salt

bt ai ned b ' bi ' ' -Ae, | t
bt ai ned by CHREAEE, JETIPHE | BroBent | hidncR0l, kS o, oS3

obtained byexBRgiigibdi Ng SRHMSOLBLE&inaq %%Wﬂéﬁtr%mﬁ!ihg aggy8ofpié
obtai ned by neutralizing erysorbic acid with a neutralizing anm ne.

Erysorbi c acke¢iand with saddduni chydrsdbide aci d neyakbch obdadmeldoyeblyei t her
solely or in a conbination of two or nore of them The wei ght

proportion neutraipzing euysesbic crisbnehth PRtessiusyunoxRs.ora

nout 1 ol 1 21 ng Bk nBER IS bY 1o nePEARCEAGEY CoRFSRBIBLE narad,.  Hlor bi ¢
i d d/ ' t, d

coeugenol | SipRie' aldDLLOSINET ol Phy, HoutrallHERObryBRELEL

acid or itsgagdlgt With "RYnba¥Paabsindcakninéhe mgﬁarb&emack/do-édd)-énéo
1/ 500/ 500, nanely, in the range of 1/(0.1 to 500)/(0.1 to .500),

preferably isallte r efigeetysorbild 1/akciido HbaF00d4€), beamemployrdt heithage of
1/(1 to 100)/(1 to 100), nore pref.erablg/ from1l/2/2 to 1/50/50, nanely,
in the rangesefely(ort dns5g) copbinatign of two orrmergopfotiReMng proportion

of each conponent of The weight proportion of the intrinsic
component, namely, eugenol and/or isoeugenol and/or
lactone(s), versus the amine component, namely, the
neutralizing amine, versus the reducing component,
namely, erysorbic acid and/or its salt, represented
hereafter by [ eugenol and/or isoeugenol and/or
lactone(s)] / { neutralizing amine) / [ erysorbic acid
or its salt ] , may favorably be in the range from
1/0.1/0.1 to 1/500/500, namely, in the range of 1/(0.1
to 500)}/(0.1 to 500), preferably in the range from
1/1/1 to 1/100/100, namely, in the range of 1/(1 to
100)/(1 to 100), more preferably from 1/2/2 to 1/50/50,
namely, in the range of 1/(2 to 50)/(2 to 50).

The compounding proportion of each component of
the water treating agent and the dose amount of the
water treating agent may be chosen adequately in
accordance with each specific water quality, such as
the concentration of dissolved oxygen, M-alkalinity and
so on, of the feed water of the system to be treated,
such as boiler etc., while it is preferable to

predetermine the component proportion and dose amount

13



the water treating agent and the dose anmount of the water treating agent
may be chosen adequately in accordance wth each specific water
quality, such as the concentration of dissolved oxygen, Malkalinity and
so on, of the feed water of the systemto be treated, such as boiler
etc., while it 1is preferable to predeterm ne the conponent proportion

and dose anbUpl that +the  concentration of tash of the SPntPfhsif®
concentration of each of the infrinsic conmponent, the am ne component

and the redmpoAgntgONPERENt dniiriehe teffonehEr \drd reneh aryahdengn the
range from0.001 to 400 ny/liter, preferably from0.01 to 200 ng/liter and
nor e pref erabbppbnent0. 3 thel@eednpidtemrrwill reachThe vaduer inrthei ng
agent according to the resent invention may favorably contain, in

addition to TEREeapErem ¢ ArBR1cdepotRht Bo/LikeRer PXefarRBLY fxyenf .01
conponent . F t he,. .al kali__.reagent her be unger a , for
exanpl e, sodi-dm %@%r&g/&e&eﬁot and; Joren Bre Wﬁ%%%ﬁ% c%’r‘g%n?f%e ;ﬁ&

pot assi um cah%?ligrtg though not Ilimted only to them The
conpoundi ng oporfri'on of the alkali reagent nmay favorably be so

sel ected, that the wehght WRtQROr t{ AdaOfnd Neagdht | Ngeor@2ARONaY rehative
to the al kali reagent conponent, nanely, [eugenol and/or isoeugenol

and/ or | actopeespnt inverdlilcal imayafemdbrablw kbnbainhp tine adhigeldn obo 1/ 0. 01
to 1/500, preferably from 1/0.1 to 1/200, more preferably from1/1
to 1/100. the @&bl¥e JvaR cemPoRgRtsq| fanthezagent adkplddegeageny be

varied in accordance, wth _gach eci fic feed water, quality and wth the
syst em usi ngcgﬁlé’ﬁm?@&d wat &°T tiipe al'.kali reagent, athef/e may e

enumerated, for example, sodium hydroxide, potassium
hydroxide, sodium carbonate and potassium carbonate,
though not limited only to them. The compounding
proportion of the alkali reagent may £favorably be éo
selected, that the weight proportion of the intrinsic
component relative to the alkali reagent component,
namely, [ eugenol and/or isoeugenol and/or lactone(s) ]
/ {alkali reagent) , will be in the range from 1/0.01
to 1/500, preferably from 1/0.1 to 1/200, more
preferably from 1/1 to 1/100. The dose amount of the
alkali reagent may adequately be varied in accordance
with each specific feed water quality and with the
system using such feed water. '
The water treating agent according to the
present invention may favorably contain, in addition to
the above-mentioned intrinsic component or in addition
to the combination of the alkali reagent component with
the intrinsic component, further a water—-soluble
polymeric compound component. As the water-soluble

polymeric compound, there may be enumerated, for
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The water

favorably c
or in addit
the intrin
conpound ¢
may be en
exanpl e, po

treating agent according to the present invention may

ontain, in addition to the above-nentioned intrinsic conponent
ion to the conbination of the alkali reagent conmponent with

sic conmponent, further a water-soluble polyneric
onponent . As the water-soluble polyneric conpound,

UBRLAPEE, pbPPacrylic acid, (folymaleic acidl “4polymeth-
| yacrylic acid, polynaleic acid, polynmeth- acryllc aci d,

there

copol yrer of age{YhcC ardia] ddgblamie &1 decryldep@si®rwdth aacyymmmed With

hydr oxyal | y

| oxypropane- sulfonic acid, copolyner of acrylic acid with

2-acryl - ancopolymerhyohr granydsid f egid acith amds'ahwglbirlomnrop@mﬂgh not

restricted

thereto only The nunber-average nolecul ar ght of

t hese

wat er - sol ubl §u1§QP}ﬁerE\“‘cid'coﬁBB%¥1'§eFra§°ff a%%ﬂébi‘i/ Beldn “fiﬁ'é‘ r%‘ﬁ@%rﬂbm 100

to 100, 000,
10, 000.

manner t hat
wat er - sol ub

bl 200 t 0 000 f I 500 t
Bhee R KB ARBP R AP CHTH O S | 208 aBPY Bho2En PHieuch 2
tth%u\gﬁ' e PEERLE]&EdY ObnbPEto! Bhi ns' CrEQ THAHBEE-4GE g he
| e polyneric conpound(s), nanely, (eugenol and/or I soeugenol

and/or | act gddeshllak (WRéEghEO0! HH € pPRENEE! ivatEy INble) ]| poYyhérbe in

the range f
preferably
pol ymeric

from0.1 to

rom1/0.01 to 1/300, preferably from1/0.1 to 1/100, nore

f compbtibdso map0.favimablgosbe Zfmpdhe vénget Hxrom wallr-tol uble
conpound(s) in the water to_be treated may adequately be so

det ermi ned t B8O, ppng@Mﬁﬁﬁﬁ#ﬂH&ﬁﬁ?Qﬂtﬁ@ f &8d Sl \ioxe perefieraklYange

322."80b' 18" 10, 000.

The compounding proportion may favorably chosen
in such a manner that the weight proportion of the
intrinsic component versus the water~soluble polymeric
compound(s), mnamely, [ eugenol and/or isoeugenol and/or
;actone(s)] / [ water-soluble polymeric compound(s) ]
will be in the range from 1/0.01 to 1/300, preferably
from 1/0.1 to 1/100, more preferably from 1/1 to 1/50.
The dose amount of the water-soluble polymeric
compound(s) in the water to be treated may adequately
be so determined that its concentration in the feed
water will be in the range from 0.1 to 500 mg/liter,
preferably from 1 to 200 mg/liter, more preferably from
5 to 100 mg/liter.

The water treating agent according +to the
present invention may contain, in addition to the
components mentioned above, deoxidant(s), such as
hydrazine, sodium sulfite, saccharides, diethyl-
hydroxylamine and l-aminopyrrolidin; corrosion
inhibitor; dispersant; chelating agent; scale formation

inhibitor and mixtures of them.
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preferably from1l to 200 ng/liter, nore preferably from 5 to 100 ng/liter.
The water treating agent according to the present invention nmay
contain, in addition to the conmponents nentioned above, deoxidant(s),
such as hydrazine, sodium sulfite, sacchari des, di et hyl -

hydr oxyl am ne and 1-am nopyrrolidin; - corrosion inhibitor;

di spersant; chel at ifhgg?ﬁgggérsc@r%gt@g‘gﬂig&né nhégéépéirgé]ﬁg%?g%lﬁieof

t hem water  tr g - agent accor

present invepiésantBYnkentlbhoiagethd N RLidudREdiNed CtheCifeld water
i ndividually for each conponent or in a formof a mxture, so long as the

ef fecti ve coattheratinddvdfluaddgh foxrongatentomponenteorf ded aatferm icf
reached. As a convenient practice, the water treating agent may be in
a formof andi MHuEed Songlengolas i §het = Bteativendgerdentnabiehe dfeed

ter. Th t t t] t di t t h t
i nventi on caRBBB rGPHRAMAY iR oheSsi fRAG WebPEti bh Byachetbduci MY the
ts i : : t ' .
renting acenaieiE (FRErLBIT the Untel? Blegt g Cdred O onpy hE 1n

di ssol ved i ngWebef oflh SGrlyraiterd siinddlee dd1edbal &b 10! Ui Maiied he

wat er treating agent nmay have a content of the water treating agent solid
matter in théntantke feednwatexr 30 % by weight, preferably from10 - 70 % by
wei ght and nore preferably from20 to 60 % by wei ght, which can be
introduced into the TRed water ditrestipgas agerdh. Jheonding t teat ithe agent
according to the g{rzes%% nitriwgntion n%)é f%\g%;.%tila ege iir;ltro%uced iig]tloethe
feed water Prese entio can one ging

solution by introducing the components into an adequate

amount of water, since the water treating agent

according to the present invention can easily be

dissolved in water. The so-obtained single integrated

solution of the water treating agent may have a content

of the water treating agent so0lid matter in the range

from 1 to 80 % by weight, preferably from 10 - 70 % by

weight and more preferably from 20 to 60 % by weight,

which can be introduced into the feed water directly as

such. The water treating agent according to the present

invention may favorably be introduced into the feed

water.

While the solubilities of eugenol, isoeugenol

and the lactones in water are relatively low, they can

be increased by causing the neutralizing amine component

to be present concurrently therein in accordance with

one aspect of the present invention, whereby no

phenomenon of separation nor deposition will occur even

when the water treating agent is diluted at any

voluntary dilution. Thus, it is now made possible to
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While the solubilities of eugenol, isoeugenol and the |actones in water
are relatively low, they can be increased by causing the neutrali zing

am ne conponent to be present concurrently therein in accordance with one
aspect of the present invention, whereby no phenonenon of separation
nor deposition will occur even when the water treating agent is diluted at

any vol unt a@fs Lt ia%‘ag%@&?s Sbi’ft offog’fmi:?%e%g{)lﬁé inn%] agen

16 epare an ueous” SO 1 on - of eat’l of a

hi gher concegler &f | RigR8e ondenerhtiss AN HdGhése SOEUESOLRE &hRgYat er
treating agent to the feed water |ine of a steam generating apparatus

usi ng a dosi sglupdopn ofhidthe diltetri dreatiiny agsrdr . to the fdadyewaterand/ or
i soeugenol and/or the lactone(s) are brought to the steam
condensat e sydbem PEgedhettenm h aemeradingal RPREAT RS W8ingheRe fn8ing

f [ | i h ' | ved bon_di oxi de in the . st '

water Co of ePHE  HEAGER | ACRBBIOBo MIERLO el 5 CISTEon PPOCRRLfve
ti th d | § , PR | |

activity i s TAEPORERAT EAATLE | LRET AR R) "Rre OREGRLAR TS CERE L g

its salt progidamd %ﬂd@ﬁsaﬁ@”ﬁ?ﬁkeﬁf tdetdeysolyel dnLCAehbraleziRgd
wat er, whereby the anount of the dissolved oxygen transferred therefrom

to the steamamdmeensshieresythen i furtddiorased neatirhddieby td adbssellvedi on of

the corrosion due to the dissolved oxygen in the steam condensate

lines. A coyhengidioxidefincthe steam tdrainl wahertRo elnwake chhe

actions of the NeYEraoe” 18 Ahifely” fdvear % Pcortosion preventive
action on the steam condensate 1lines, wherein the
corrosion preventive activity is increased by their
concurrent use.

Erysorbic acid énd its salt provide a prompt
removal of the dissolved oxygen in the feed water,
whereby the amount of the dissolved oxygen transferred
therefrom to the steam condensate system is decreased
to thereby attain reduction of tﬁe corrosion due to the
dissolved oxygen in the steam condensate lines. A
synergistic' effect is attained by the concurrent
actions of the neutralizing amine and of erysorbic acid
or its salt, wherein the corrosion preventive function
of eugenol, isoceugenol or the lactone is improved.

Since erysorbic acid or its salt reveals at a
19wer temperature its deoxidizing action more highly
under alkaline condition than under neutral condition,
a superior deoxidizing action will be revealed, when

- used together wifh the alkali reagent, also on the feed

water 1line which remains at a lower temperature.

Corrosion in the heat exchangers, economizers and so on

1 7



or its salt, wherein the corrosion preventive function of eugenol,

| soeugenol or the |actone is inproved. Since erysorbic acid or its
salt reveals at a |ower tenperature its deoxidizing action nore highly
under al kaline condition than under neutral condition, a superior
deoxi di zing action wll be reveal ed, when wused together with the al kal

reagent, al sqpgRaiigaf egd @585 1 LENG U g b 61 dile A p-AMBaITGTPESAL UI €.

Corrosion in eat exchangers econom zers a

17 thensbeilef obetal@hgerasd 8Ré @teRdN tdasrayanedappatatushe
boil er operating as the steam generating apparatus can be suppressed and,

at the sane ciame becsuppressedf andec@tdatlye ceamesitdme, oroadurtange t efinsf er
surfaces of the boiler due to adhesion theregn of iron oxide particles

brought i nt o SEFENHEFFer CPELRFLQP] Oty heat trawfe:ru,stq;g,aces of

I ncorporatin th ter- qu QQ un

t he corrpone%th? g’esi e g‘i/ &ﬁlgﬁrﬁed c |g?1f o%r &‘%?e
treating age%hr%@%@éﬁ'BQoﬁBhEhfn@ée@ﬁé“bdiﬁé%“ﬂso%lsod988§é5§83 and
adhesion of  scale and 1ron oxide particles on the heat transfer

surfaces of boiler apg pEareRéed binddpohsitigsi Nghect | RAter~EbEuble
wat er - sol ubl e pol ynmer conpound, whereby corrosion due to the so-called

oxygen concemodawegnccel compuinghi sdncaradi tgoavented. then t howpeaents,
occurrence of_ corrosion in the steam condensate |ines, in the boiler body

and in the f&8§c W@FQrI?@R&?gu?Bedqﬂ§ seempesition heft dhehanWeterand

econom zers t&%%%lng a en. ed| ébrélng Q9I|e{hecaﬂresent invention,
deposition and adhesion of scale and iron oxide
particles on the heat transfer surfaces of boiler are
prevented by the dispersing action of the water-soluble
polymer compound, whereby corrosion due to the so-called
oxygen concentration cell mechanism can be prevented.
In this manner, occurrence of corrosion in the steam
condensate lines, in the boiler body and in the feed
water lines guided to, such as, the heaf exchangers and
economizers installed preceding the boiler can be
reduced by using one single solution of the water
treating agent.

As described above, a water treating agent
capable of preventing corrosion in the steam condensate
lines, which is highly innoxious, volatile and, thus,
can be transferred to the steam phase and to the
condensate and which exhibits higher corrosion
preventive function even in a feed water containing
solutes of carbonate and bicarbonate without showing
accumulation of the treating agent in the apparatus to

be treated, can be obtained according to the present
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reduced by using one single solution of the water treating agent.

As descri bed above, a water treating agent capable of preventing corrosion
in the steam condensate lines, which is highly innoxious, volatile and,
thus, can be transferred to the steam phase and to the condensate and
whi ch exhi bits higher corrosion preventive function even in a feed

wat er contai RnR@ntishyt eshypf GackepsrstPhg bithareenat euwdddaut shayobrg
accurrul ation of the treati'ng agent in the apparatus to e treated, can be

obt ai ned accdsdengenolt hanfiyegenthe lactone(s) explained abovel 8in
I nventi on, by -incorgorating therein eugenol and/or isoeugenol and/or
t he | act one( dieaxfi kbe soaventiagnal agusral heiegnamineo®d theit tangzi ng

am ne or the lon ain. aliphatic am ne. According to the present
i nventi on, fﬁ%?ﬁgréﬁgPhﬂﬁfgrg?Fﬁﬁting agent capabl e of preventing
occurrence of corr o3kR.8gsca © tha' Bdduhe Nihbent £68, "Hfiitner,neg and

In the steam generati ng systém as we as preventing occurrence (0]

corrosion  kjater! NereatifgMmagaritderaphdlbi 68, priventinghi 8bkirr8nei ous,
volatile and, thus, can be transferred to the steam phase and to the

condensat e ald Weaootirosibnbi aadhi ghale cofomsdtdion prieveithieve feadct wabheat a
| oner dose anmount even in a feed water containing solutes _ of
carbonate  dd&espi aafbokat dhey sheap gansmatdng askshematdonwedl ashe

t ti t i h { to be t ted, be _ obtained, . Db
| ncor por at | ngTePRBLITA  CORENETenGh) G | SOERGEROR it o e nestedm

I act one(s) ‘35nd%%§at£ntikﬂ§£9 which is highly innoxious, volatile
and, thus, can be transferred to the steam phase and
to the condensate and which exhibits higher corrosion
preventive function at a lower dose amount even in a
feed water containing solutes of carbonate and
bicarbonate without showing accumulation of the
treating agent in the apparatus to be treated, can be
obtained, by incorporating therein eugenol and/or
isoeugenol and/or the lactone(s) as the intrinsic
component; a neutralizing amine as the amine component;
and an erysorbic acid or its salt as the reducing
component. |

When an alkali reagent is incorporated further,
in addition to the above-mentioned components of the
water treating agent, it becomes possible to further
reduce the corrosion rate by introducing the water
treating agent into the feed water 1lines guided to,
such as heat exchangers etc. disposed preceding the
boiler body, in order to effect deoxidation, since the

deoxidizing function at lower temperature is increased

thereby.
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conponent; a neutralizing am ne as the am ne conponent; and an erysorbic
acid or its salt as the reducing conponent. When an al kali reagent
is incorporated further, in addition to the above-nentioned conponents of
the water treating agent, it beconmes possible to further reduce the
corrosion rate by introducing the water treating agent into the feed water
lines guided to, sugheps Ngat wBXEP2EELES1E! CpoliymBesed RicHGRSHnE the
boil er body, in order to effect deoxidation, since the deoxidizing
function at [Fowthetrenpacatpoeatedi niar edhed cohmposbyion of the water Wen
a water-soluble polymeric conpound is further incorporated in the
conposi ti on &regkdngat cpgenteati iy aRRdktion n togdditheon cepstituent

tit t t ' , i, ntive effect, can
Forther "be. i FORDREER G LIFT  BDONE ofiBer RIESIOR TARPHIE « PERSGE conl o

and iron oxi | t t sfer H

FOR EMBODY! N%%-ﬁﬁ?‘?’kﬁ)ﬁ% BR, 'oorchSRla, GA0PLE] o é%ggt%ni & FEE%"{_*l
further be deRCrddissk iviomyof sEXBEPRAE ARInCUAA A IRYE| &8, theN
which all indications by %refer to those based on weight. Exanples 1 to

5 and Conpar &idate ticeasflee $urfaces. Each sanpl e sol ution from aqueous
sol utions each containing 200 ng/liter of either one of the chemcals
given in Table 1, of which pH had been adjusted to 11.5 wth sodi um

hydr oxi de, was_charged in an_autocl ave
y THE BESq‘ MODE FOR EMBODYING THE INVENTION

Below, the present invention will further be
described by way of Examples and Comparative Examples,
in which all indications by % refer to those based on

weight.

Examples 1 to 5 and Comparative Example 1

Each sample solution from aqueous solutions each
containing 200 mg/liter of either one of the chemicals
given in Table 1, of which pH had been adjusted to 11.5
with sodium hydroxide, was charged in an autoclave
having a capacity of 1.5 1liters and was purged by
bubbling with nitrogen gas at a rate of 1.5 liters per
minute for 30 minutes, whereupon the autoclave was
sealed and heated to elevate the temperature up to 200
°C over a period of 1 hour. Each 50 ml of samples were
taken from the steam phase and from the liquid phase
directly after the temperature had reached at 200 -°C,
which were analyzed for the concentration of the
chemical on a gas chromatography.

The ratio of the concentration of chemical in
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having a capacity of 1.5 liters and was purged by bubbling with nitrogen
gas at arate of 1.5 liters per mnute for 30 m nutes, whereupon the
autocl ave was sealed and heated to elevate the tenperature up to 200
[err]C over a period of 1 hour. Each 50 mMl of sanples were taken fromthe
steam phase and fromthe liquid phase directly after the tenperature had
reached at 2Q@el aitddm phbs&hvertns t%@'d&ﬂﬁntfx‘&ﬁ:iohh%f conepi¢dpt fan  of
the chenmical. on a gas chromat ography. he ratio of the
concentrati onthef Tiwpnmidaphase was calculated. A similar 2x@mination t he
st eam phase versus the concentration of chemical in the liquid phase was
cal cul ated. WASsiPR¥EQrNStninaCrBrarabiveecErsmpde iln fhpagAvFeBOERampl e 1
for gl ucono- [er

hoxote and TeCEoges LI Ten® AmifRotACioRtet RBGALIE ReRbosts |
The results %ego@%se RELES AL TRA Ydnd PGS TREKAED |

Tabl n1ca|s ested
Conc. (no/l) Hef3y01130874. cThe results of these Qﬁxéﬁﬁi@éﬁﬂaddn batio
steam water 1) Exanmple 1 [err] -nonal actone 188
1.10 Exanwomp%ra[taw] Exdeplkasientecited 14 Tableld’ 0. 64
Exanple 3 [err] -undecal actone 34 193 0.18 Exanpl e 4
Eugenol 418 184 Pable 1 Exanple 5 | soeugenol
453 186 2.44 Conp. €] ucono-[err] -1 <1 <
0.01 Examplfe™ T~ Tactone *7) *1 Rati]o of
concentration in the steanFBﬁgﬁgfls tested Qﬂzgéahq ﬁ BIQUId wat er
phase. *2) Converfted into 173 ng/ltﬁt Onh%tQQ'dCs Cw *1)
wi'th  sone deconposi tli on into ot her néounds

Example 1 vy -nonalactone 207 188 1.10

Example 2 v -decalactone 120 187 0.64

Example 3 | v -undecalactone 34 193 0.18

Example 4 Eugenol 418 184 2.27

Example 5 Isoeugenol 453 186 2.44

Comp. Glucono-§ - <1 <1 < 0.01

Example 1 lactone *2)

Notes: *1) Ratio of concentration in the steam phase/
concentration in liquid water phase.
*#2) Converted into 173 mg/l of gluconic acid
with some decomposition into other
compounds .

From Table 1, it is seen that all the chemicals
tested in Examples 1 t6 5 showed transference from the
liquid water phase to the steam phase, indicating
applicability as volatile treating agent for the steam
condensate system. In contrast, Comparative Example 1

--showed-:almost :'no.: transference-:of :-the--chemical --to --the
steam phase.

For the chemicals of Examples 1 to 5 exhibiting

transference to the steam phase, a corrosion prevention



From Table 1, it is seen that all the chemcals tested in Exanples 1 to 5
showed transference fromthe liquid water phase to the steam phase,
indicating applicability as volatile treating agent for the steam
condensat e system In contrast, Conparative Exanple 1 showed al nost no
transference of the chemcal to the steam phase. For the

cheri cal s of JXATDYES Todf foX B! thfiler | 'ANELRARLEGn! 1A NSnicpamARase, a

corrosion prevent on st was
carried out wogitaoaondmnti @ ipradtiedlt heonaendeti oBysbem péﬂCtSEth
condenser system of steam generating plant was sinul ated. 500 m
coni cal beakgenmaatdhgrg&dnmﬁWHSSQﬂmmlated dei oni zed water, in mhlch
corrosion test pieces of a steel each having a size of 50 x 30 x 1 nm

were immersed and h& PGt mboreriapbr heaker Waﬁfﬁ@@rseéawgtht5ﬁpt@%t
| eces were tagken out. an hed, aft term ne the
Eerrosion rafa¥'£ : tV?#gEMm?BhW%FQLUFQFEPg t§§%0§%ﬁﬁ%§ Bxanpl e

2. In a . S| QN Soper eggaryie updefn tion

of each 100 % 0 he tegte Q%heﬁggalss f% 5%% #{ dglonlzegg%eter

to deternmne itnﬂeze@;rdr O&h@Nhelld! eatof rbBHEEApraturBl.eCeartefes Bagylts are

recited in Table 2. Tabl e 2 Tenperature: normal tenp.

Starting pH thes test pieces were takbeniod sandswedgh€dr raftien rake

(my/ dnferr]/day) Exanple 1 [err] -nonal actone 6.1

Exanpl e 2 [ &emovadect® adespsmine the coyrgsion rate as the control
which is referenced as Comparative Example 2. In a

similar way, corrosion tests were carried out under
addition of each 100 mg of each of the tested chemicals
to 500 ml deionized water to determine the corrosion

rate of immersed test pieces. Test results are recited

in Table 2.
Table 2 Temperature: normal temp.
Starting pH: 5.5
Chemicals tested| Corrosion rate
(mg/dm* /day)

Example 1 v -nonalactone 6.1
Example 2 v -decalactone 4.8
Example 3 v -undecalactone 4.6
Example 4 Eugenol 5.6
Example 5 Isoeugenol 4.7
Comp. without any 10.1
Example 2 additive

From the results given in Table 2, it is seen
that all the chemicals of Examples 1 to 5 exhibit

corrosion preventive effect by reference to Comparative

Example 2.

Comparative Examples 3 to 9 and Examples 6 to 9

2 2



Exanple 3 [err] -undecal actone 4.6 Exanpl e 4 Eugenol

5.6 Exanpl e 5 |soeugenol 4.7 Conp. w t hout
any 10.1 Exanple 2 additive Fromthe results
given in Table 2, it is seen that all the chem cals of Exanples 1 to 5
exhibit corrosion preventive effect by reference to Conparative Exanple

2. Conparative Exanglyesz3 f%oo%:&'&@yExéf@é’@fi@ iler of a capacity
| 'abo city

2 2 To a ratory electric boiler of a capa of 5

liters, a solifengd 1aaiedis,pr&pabEdeheamiatizroppépaedl Fabir iz whtlr
at nospheric oxygen at 40 [err]C was supplied and the boiler was
operated f@nd ssaimrageder witbn atmesphamiar ataxygesf 883 @Orr}C, wader a
pressure of 1 MPa, at a steamgeneration rate of 12 liters per hour wth

a blow rate Surpdigd TREdgeddieit chOdleEm WRS c@B?—FGE?@ C(ﬁﬂ}'ensﬁtgﬁl“o a
whi d f i b 50 t
Coramaate Nyent IRy 1BhbEratYe 850583, PR Snder &, %%rsrﬁlsﬁf?igt :
( | ! 0 )
e o e L Hpal ocat A0 R AR Wbden iU Aleloelz A Ml Bac'® M

above- nment i ongfhr GRIKIENSabEowVeatd BEri10d :0f 9fhdOgéSerated stedii€w§8rroded
anount of test piece was determned from which <corrosion rate was

cal cul at ed. cooled to Ticendepsebtiaitwedavabndensate pahdcht eras ngasaedng t he
degree oYX 'Maving been cooled to 90 -6 o % column,  'In the
column, there were placed preliminarily corrosion test
pieces made of SPCC steel each having a length of 50
mm, a width of 15 mm and a thickness of 1 mm, which
were held under contact with the above-mentioned
condensate over a period of 96 hours.

The corroded amount of test piece was determined
from which corrosion rate was calculated. The
so-obtained value is a parameter indicating the degree
of corrosion of practical steam condensate system
without any treatment with preventive agent and is
referenced as Comparative Example 3 in Table 3.

Similar experiments were carried out by
supplying the boiler with the softened water with
addition of each of the chemicals indicated in Table 3
in such an amount as to reach the concentration in the
feed water as given in Table 3.

Similar corrosion tests were carried out forl
the condensate obtained by oéerating the boiler by
supplying thereto a softened water with addition of the
chemical, in the same conditions as in Comparative

Example 3, whereby corrosion rates were calculated.
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W thout any treatnent with preventive agent and is referenced as
Conparative Exanplé 3 in Table 3. Simlar experinents were
carried out by supplying the boiler with the softened water with
addition of each of the chemcals indicated in Table 3 in such an anount
as to reach the concentration in the feed water as given in Table 3.
Simlar corrgneOntdPe! Teb®1esCaire €¢ivdh M ThbgeCORdESatEmPREat16e by
operating the boiler by supplying thereto a softened water wth addition
of the chenEzamples #htosfnandoasliExamsless 6§ toCOnparati ve Exanple 3,

wher eby corrosion rates were cal cul at ed. 2 3
The test results are given in Tabl e TBle Gonparative Exanples 4 to 9 and
as Exanpl es To 9. rapte 3
: * : Chemj *)/ . in Corr n

Chenicals *)/|Conc. in ??%%; /4 és; 8200\ ERER | (ny/ 1)
(my/dnferr]/day) Conp. fegﬁ w #L) gﬁ addi tive (mg/gm 9day? 197
Exanple 3 |Ceghp. Qb hod M 4y C4BH S ive! ) 1377 Example 4
Conp. DEEAégéle 3 y 195 |Exanple” 5 Comp.
ODA/ 1 and DEBALLS. 126 Exanple -6 (wi-th—enulsi fipﬂ)
Conp. [{EOGhD . ODA/1 (with emulsifiek)3 Exanpl 877 Conmp.
NL/ 1 Example 4 175 Exampl e 8 Conp. L1
162 Exanple—9*“;“ExanpfE5gﬁé7EETE%&T—BEE##12—and—gﬁyf12‘195 2
Exanpl e 7 Euﬁgm-)?g%/]z Y/ 12 79

Comp. ODA/1 and DEEA/15 126

Example 6 (with emulsifier)

Comp. IEUG/1 173

Example 7

Comp. NL/1 ' 175

Example 8

Comp. UL/1 162

Example 9

Example 6 | IEUG/l; DEEA/12 and ERY/12 77

Example 7 EUG/1; DEEA/12 and ERY/12 79

Example 8 | NL/1; DEEA/12 and ERY/12 93

Example 9 UL/1; DEEA/12 and ERY/12 65

Note: *) ODA = Octadecylamine (a long chain aliphatic

amine)

DEEA = Diethylethanolamine (a neutralizing
amine)

IEUG = Isoeugenol

EUG = Eugenol

Ery = Potassium erysorbate

NL = v =nonalactone

UL = vy -undecalactone

- From the results given in Table 3, it is seen
that corrosion in the steam condensate system can be
suppressed more effectively by using a water treating
agent composed of isoeugenol, eugenol, v -nonalactone

or v —undecalactone, plus a neutralizing amine plus

2 4



Exanpl e 8 NL/ 1; DEEA/ 12 and ERY/ 12 93 Exanpl e 9 UL/ 1;

DEEA/ 12 and ERY/ 12 65 Note: *) ODA = Cctadecylamne (a |ong
chain aliphatic am ne) DEEA =

Di et hyl et hanol am ne (a neutralizing am ne) | EUG
= | soeugenol EUG = Eugenol Ery = Potassium er ysor bat e
NL = [errbryeepBiac@i@ or salt tHdreof; a{§r<‘f'] npdFUH G GE L ORE

Fromthe results given in Table 3, it 1s seen at” corrosion In t e steam
condensat e spft ean cwrtére tyeptiessecagent € cohbestlvedy by Heubgadiveh§!
treating agent conposed of isoeugenol, eugenol, [err] -nonal actone or
[err] -undecéﬁ‘&@ﬁorﬂ? apleng ghadnt ﬁéliptlﬁhéc amilne o¥l,usfurther, of a

24 i,C_ac or salt thereof, as conpared wiith the use of a
wat er treati ﬁ& élﬁ'?iBBrrp%geG JreRETal 7109 zFﬂbneagBr'fé‘ of dABhgCRALEN
aliphatic a u of a conbination of a neutralizing amne with
a | ong chai %ﬁqPﬂ%ﬁ%h (%hgﬁ‘léne Exanples 10 to 13 and Conparative Exanples
10 to 14 Exampéeée&nntaezgr@wtc&ipaefm«g ExafpiBgmeaks 14i ven in Table
4 bel ow was t_amﬁ‘mmms pr epar ed

t herefrom which wasA stieddnitel | amgenta Q€ri edchf dfnethe obhewiCals
occurrence of any deposition. On assessnent after ten days, those which
di d not showdd¥enr r%c@aﬁeréu@ﬁ%ﬂ@%lbﬁkm igepogresseyl indsrsuand

observation are nparked g“%,;} ynbol O and t ﬁagose Whl h did show any rough
di spersion &P dRBBEPEE 51” PRe d¥3F t PLEPSFRBol he’i(e rom,; Whithe WaBsul ts

given in Tablg 61d It 113 s&%}t%abewgd\/\%tfe tine’ 58 ' M¥serdt¥®0lEurfince

Exanpl es are superior
of any deposition. On assessment after ten days, those

which did not show occurrence of rough dispersion of
deposits on a wvisual observation are marked with a
symbol (O and those which did show any rough dispersion
of deposits are marked with a symbol X . From the
results given in Table 4, it is seen that the water
treating agents of Examples are superior in the

solubility over those of Comparative Examples.



solubility over those of Conparative Exanpl es.

25 Tabl e 4 Conposi tion of
treati ng agent Solubility Exanmple 10 2 %I EUG 20 % DEEA, 20 % ERY
[err] and 58 % wat er Example 11 1 %I EUG 10 % DEEA, 10 %
ERY [err] : and 79 % wat er Example 12 1 % NL, 10 %
DEEA, 10 % ERY 0 Tabld 79 % wat er Example 13 1 %
UL, 15 % DEEA, 10 % ERY [err] and 74 % wat er Canp.
10 % | EUG and—86—%-wat-er "2 Exanple-10 Caqp 5% | EUG
and 95 % wat gr Qomp&hhhtﬁmedﬁ_treatmqg agent 1 SeolGbGLahd {99 %
wat er - 181 et (ﬁ@ﬁ% I%I\IIER%IIL 99 97loovvolt el
& X |Exanpl e
14 Exanpl e 13 mEBﬁp and15§U$1W%€] mé%% np
Example 11{ 1 % IEUG, 10 % DEEA, 10 % ERY O
and 79 % water
Example 12{ 1 % NL, 10 % DEEA, 10 % ERY O
and 79 % water
Example 13| 1 % UL, 15 % DEEA, 10 % ERY O
and 74 % water
Comp. 10 & IEUG and 90 % water X
Exanple 10
Comp. 5 % IEUG and 95 % water X
Example 11
Comp. 1 % IEUG and 99 % water X
Example 12
Comp. 1 % NL and 99 % water X
Example 13
Comp. 1 % UL and 99 % water X
Example 14

Comparative Example 15 and Examples 14 to 16

In a constant temperature bath held at 60 *(C,
one lifer of deionized water of a pH of 6.5 was stirred
for one hour so as to saturate it with atmospheric
oxygen and the oxygen concentration was measured by a
dissolved oxygen meter (MOCA 3600 of the firm Orbisphere
Laboratories). 100 mg of potassium erysorbate were
added to the water and the mixture was agitated
sufficiently, before the solution was poured into a
200 ml incubation Dbottle to fill it conpletely
therewith, whereupon a closure stopper was fitted into
the bottle so as to exclude any .rest of gas space

therein and the bottle was returned to the constant
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Conparative Exanple 15 and Exanples 14 to 16 In a constant
tenperature bath held at 60 C, one liter of deionized water of a pH of 6.5
was stirred for one hour so as to saturate it with atnospheric oxygen and
t he oxygen concentration was neasured by a dissolved oxygen neter (MOCA

3600 of the firm O bi sphere Laboratories). 100 ng of potassium
erysorbate eBhferattied tshitheowaisd agd {he gupieete ¥Es aD1LAHIM to |
sufficiently, before the solution was poured into a 200 m i ncubati on

bottle to febketibh fonplet eiyputeber evhfter wher euipates, Clidsur bogt beper
was fitted into the bottle so as to exclude any rest of gas space therein
and the bott W@swasakenurewtl taf t khecohsthntand the dissolved oxygen

2 6 te ratyre bath of 60 [err]C to subject the sglution to
reaction for c?ﬁcggﬁﬁﬁgipn Aﬁ‘@i‘eiﬁ nfAst e ?t?ﬁEe“got’PYe E"lﬁs tigenlvet of
the bath and i ved o en._,concentrat| t herei elec by

t he di ssol vegg‘gg)%&g(%aﬁecﬂr% 'er: herartae[ eggf E:Fgégggl ogf %ilés]ss%ﬁ?/ee% %g égﬁ S
cal cul ated frem idaa uiaRes! | #ronl the dpeepb¥edonOX¥gentR@NCEDEEailveq after
the addition of potassium erysorbate versus the dissolved oxygen
concentrat i ooxygehor eoncehérationdi afisr tife addittasa UBE poyassbake
(Conpar ative Exanple 15). Test solutions were prepared from

each one | Br¥pogbage; overeyswatde bdiggpdyefingoxrgepH crerentration 5
9.0 and 10.5 re%gect

alkali reag®REO Eiat%ﬁley’of bg?ﬁgg}eggsgfﬁél?nsh ég)éltifc‘i’}%r efjhg’rﬁ}e'égﬁggﬁﬁur in
a constant  (eopparative Example 15).

Test solutions were prepared from each one
liter of deionized water by adjusting the pH thereof at
7.5, 9.0 and 10.5, respectively, by adding sodium
hydroxide thereto as alkali reagent. Each of these
solutions was stirred for one hour in a constant
temperature bath held at 60 °C, in order to saturate it
with atmospheric oxygen and the dissolved oxygen
concentration thereof was measured by a dissolved oxygen
meter (MOCA 3600 of the firm Orbnisphere Laboratories).
100 mg of potassium erysorbate were added to the water
and the mnixture was agitated sufficiently, before the
solution was poured into a 200 ml incubation bottle to
£ill it completely therewith, whereupon a closure
stopper was fitted into the bottle so as to exclude any
rest of gas space therein and the bottle was returned
to the constant temperature bath of 60 °C to subject
the solution to reaction for 10 minutes. After 10
minutes, the bottle was taken out of the bath and the
dissolved oxygen concentration therein was detected by

the dissolved oxygen meter. The rate of removal of



tenperature bath held at 60 [err]C, in order to saturate it wth

at nospheric oxygen and the dissolved oxygen concentration thereof was
nmeasured by a dissol ved oxygen neter (MOCA 3600 of the firm O bnisphere
Laboratories). 100 ng of potassium erysorbate were added to the water and
the m xture was agitated sufficiently, before the solution was poured into
a 200 m inca8akbdVelOlbkPgér iid | balthlatdd Pl Yihé hiMdrtionvhgEeupon
a closure stopper was fifted into the bottle so as to exclude any rest
of gas space theer diesabdeld heobpgdn e consentratben dftdide thenshddition
tenperature bath of 60 [err]C to subject the solution to reaction for
10 minutes. ©of Amotassigm nienyseybatRe Wersus whbet aldmselvedf ©KEIBBth and
t he dlssolved oxygen,.concentration therein det ect ed,_ by e di ssol ved
oxygen neter € e%%ga;i g ofHF%%EF Ig§e addition " ‘ot p°ga85ium 2 7

di ssol ved ox dr%a%@l?Ekgh?gegrgg1{§ma§goport|on of the dissolved

oxygen concentration aft addition” of potassium erysorbate versus
the di ssol ved oxygenrheonsesye afﬂr@;&edhi‘égr Srerd hearrdddi " préhptly

pot assi um erysorbate (Exanples 14 to . The above procedures

wer e carr|edummhrpBomnttpgenndEmosh@rérogen at noshere. The test
results are given in Table 5. Fromthe results given in Table 5, it
is seen that the raﬂ@eoteﬁénﬁeaulb$ QW%smhﬁﬂdiaxﬂ@Qﬁebéeones greater, by
el evating the pH to @ val ue of at preferably at | east 8 and nore
preferably at |east F&om b’ip%\dHPFPBFsofglé{ﬁnal joy Tapiggent . it 1is seen

Table 5 that the rate of removal of dissolved oxygen becomes

greater, by elevating the pH to a wvalue of at least 7,
preferably at least 8 and more preferably at least 10,

by addition of an alkali reagent.

Table 5
pH of Dissolved 0. | Dissolved 0O, | Rate
test Conc. before| Conc. after of 0O,
soln. ERY addition|{ ERY addition| remov.
(mg/1) (mg/1) (%)
Comp. 6.5 4.30 3.00 30.1
Example 15
Example 14 7.5 4,30 2.55 40.7
Example 15 9.0 4.30 1.60 62.8
Example 16| 10.5 4.30 0.40 - 93,0

Note: ERY = potassium erysorbate

Comparative Example 16

To a laboratory electric boiler of a capacity
of 5 liters, a softened water prepared from tap water
and saturated with atmospheric oxygen at 40 °C was
supplied and the ©boiler was operated for steam
generation at a temperature of 183 °C, under a pressure

of 1 MPa, at a steam generation rate of 11 liters per

2 8



pH of Dissolved JQerr] Dissolved Jerr] Rate t est Conc.

before Conc. after of Jerr] soln. ERY addition ERY
addition renov. (my/ 1) (mo/ 1) Conp. 6.5

4. 30 3.00 30.1 Exanmpl e 15 Exanple 14 7.5 4. 30
2.55 40.7 Exanple 15. 9.0 4. 30 1.60 62. 8
Exanple 16 #Qu? with #. Blow rate dF 400 %. ThR3.denerateide stddm —was
pot assi um erysorbate Conparative Exanple 16 To a | aboratory

el ectric boi kceplefl atxapandenseofinkol ia econdensate ewladchfat@s ppepsedd from
tap water and saturated wi th atnospheric oxy &n at 40 [err]C was supplied

and the bofEder \M’l%eb%&fédcoﬂﬁd §pe W “fonct@t RofoIumB .t fbekB€ure of

183 [err] C under a pres of, 1 a am gener nrate.of 11
liters per olumn, in ‘EH feed %r’ﬁ t?!tnn% ﬁb'ol ta%gblow

rate of 10 % g at a L t {%;Me o] ensat e
whi ch was passe?fa ﬁg?ér %?éncg e\e@?]‘..ig%g?%f? t tgglﬁ:u 1&?89
colum, in thadecese V@t stebl N@aehd Havil fn%e 0] dft V08 . 50t i, € atvewgdehaced
preli rri narily corrosion test pieces e of a steel each havi ng a length
of 50 nm a wifdt A5 ohml5amdn aand thitdknelssesefofl 1 nn amdl haaviggbebeen
treated by a nitric acid etching. The boiler was operated for 240 hours.

The corrodedreatsant é’Y ofa t@%‘fri‘%)leﬂféisd vRkehingst erTheedboi ke WHREh
corrosion ratesw&gg g § The results are given in Table 6.
Concurrently, ST égo ?’t‘ﬁﬁ i ron oxide on the_ boi | er inside surfaces
of the heating tubespyas esdifBUef: LREUAESY! LT YBLEN pieces were

determined, from which corrosion rates were calculated.

The results are given in Table 6. Concurrently, amount

of deposited iron oxide on the boiler inside surfaces

of the heating tubes was estimated, the result of which

is given also in Table 6.

Compararative Example 17 and Examples 17 to 23

Experiments were carried out by supplying the
boiler with a solution of each of the chemicals given
in Table 6 in the above-mentioned softened water using
a metering pump in such a supply rate as to reach the
concentration in the feed water as given in Table 6.

Similar corrosion tests were carried out for the
condensate of the generated steam, for the feed water
and for the boiler water under operation of the boiler
with addition of the chemicals, in the same conditions
as in Comparative Example 16, whereby corrosion rates
were calculated. On the other hand, amount of iron
oxide deposited on the boiler inside surfaces of the
heating tubes was estimated. The results are given in

Table 6, wherein Examples 21, 22 and 23 refer each to
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is given also in Table 6. Conpararative Exanple 17 and Exanples 17 to 23
Experinents were carried out by supplying the boiler with a solution of
each of the chemicals given in Table 6 in the above-nentioned softened
water using a netering punp in such a supply rate as to reach the
concentration in the feed water as given in Table 6. Simlar
corrosion tests | e u t ndens e at ed
steam for t%gl f%%égﬁ/aﬁ?éerr% glr?g #"'gﬁrlgglhe el%gr' m&tg{rigﬁndaeé%%r%?{ o of the
boi ler w thunddicalaetehel, heredpabBlaly, Nwhfe ST €8N0tHd ORBlackS bE
Conpar ati ve Exanple 16, whereby corrosion rates were cal cul ated. On

t he ot her haddpeugenodt. of .iron oxide deposited on the boiler inside
surfaces of the heating tubes was estimated. The results are given in
Tabl e 6, wherein Exanples 21, 22 and 23 refer each to

29 an experinment in which eugenol, [err] -nonalactone or [err] -
undecal act one, respectively, was used in the place of isoeugenol.
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is clear from Table 6 that

It

of

i soeugenol ,

of

y -undeca-

or

1

[err]

in the prevention of corrosion and in the suppression

-nonal act one

Table 6 .
Chemicals and dose amount {(mg/1) Corrosion rate (mdd) Amt. (mg/cm?)
of iron oxide
TEUG DEEA ERY NaOH WSPC Feed Boiler Condens. | deposite on
line bhody line heating tube

Comp. - - - - - 92.4 25.6 197 0.357
Example 16
Comp. 1 15 - - - 85.1 25.2 153 0.349
Example 17 .
Example 17 1 15 20 - - 53.8 14.3 62 0.262
mxmauwm 18 1 15 20 15 - 27.8 9.8 55 0.228
Example 19 1 15 20 - 5 52.2 11.6 65 0.162
Example 20 1 15 20 15 5 25.9 1.1 53 0.113
Example 211 EUG 1 15 20 15 5 26.1 7.0 65 0.115
Example 22 | NL 1 15 20 16 5 26.3 6.8 53 0.116
Example 231 UL 1 156 20 15 5 24.8 7.0 49 0.121
Notes: 1EUG = Isoeugenol

EUG = Eugenol

DEEA = Diethylethanolamine

NL = 4 -nonalactone

UL = v -undecalactone

ERY = Potassium erysorbate

NaOH = Sodium hydroxide
WSPC Water-soluble polymeric compound: a copolymer of acrylic acid with hydroxyallyloxy-~
propanesulfonic scid.
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better

scal e deposition can be attained by a concurrent use

eugenol ,

[err]



| actone together wth a neutralizing amne, an erysorbate, an

alkali reagent and a water-soluble polyneric conpound. | NDUSTRI AL
APPLI CABI LI TY
met hod according to the present invention can be utilized for preventing
corrosion occuring in the feed water
section of

The water trating agent and the water treating

oxi de scal es on the Eht eFPalClaat aEsem a@ﬂ:hGap‘f‘}éﬁﬁt peddexs qffecks,

particul ar,
| i nes of suc

3 2

agent, conprising at

of eugenol ,

for

reventln $9re i on _occ rlm% J‘& ean1condensate
ﬁna e Breve 1162 "oF' Xorres on an e suppressz.on

of scale eapscgsnlon can bg-éth/F b]yrom’bl'f‘c’f{ﬁéﬂré

one conpound se
olfsoqmm@en@uq | Rzig@nes,r epr e%@ﬂhfﬂc’@b’né heotol LowjAgeca-

lactone together with a neutralizing amine, an
erysorbate, an alkali reagent and a water-soluble

polymeric compound.
INDUSTRIAL APPLICABILITY

The water trating agent and the water treating
method according to the present invention <c¢an be
utilized for preventing corrosion occuring in the feed
water lines and in the steam-generating section of
steam-generating apparatuses, such as boilers, steam
generators and so on, and for suppressing formation of
water scales and oxide scales on the internal surfaces
of such apparatuses as well as, in particular, for
preventing corrosion occuring in the steam condensate

lines of such apparatuses.
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lines and in the steam generating
st eam generating apparatuses, such as boilers, steam
generators and so on, and for suppressing formation of water scal es and
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[err] ( CHerr]) CHCHIJerr] CH
[err] in which nis an integer of 4 to 9. 2.
A water treating»agen at | east one conpound selected fromthe
group consi sting of eugenol |soeugenol and | actones represented by the
formula (1) given below, a neutralizing amne; and erysorbic acid or its
sal t: CHJerr] (CH [err])[éLKﬂMs CHCHIJerr] CHerr]

(D) in which nis an integer of 4 to 9. 3. The water treating agent
as claimed in claim2, wherein the melght proportion of (eugenaol
and/ or i soeugenol and/or | actone(s)] / (neutralizing amne) / ( erysorbic
acid or its 3dalt) bfWﬁh&nMﬁtﬁatimguag@ptagenmprtsimgtB& rlaeeget f onen
1/0.1/0.1 to 1/500/ The water treating agent as clained in
claim2 or SO"RABPE ﬁQH?Q5ﬂﬁN#€Q% the t gEpuRn comEdstingagihteugenol,  The

propor i on  ofoeu6thols &hd' Tictehds & Rrressheelr By, ' et Brbtaying

[ al kal i reagggﬁhlaoil)thﬁaM@§§r treating agent is in the range from 1/0.01

formula (1), na

to 1/500. . The water treating agent as clained in either

33 one of CccHai Ny € HaQ 5, Weneihdt eompgises further a

wat er - sol ubl e pol ynmeric conpound. 7. | The wdter treating(hpent as
clained in claim6, wherein the wei@kht—propfrs On of [ eugenol
and/ or

in which n is an integer of 4 to 9.

2. A water treating agent, comprising at least one
compound selected from the group consisting of eugenol,
isoeugenol and lactones represented by the formula (1)
given below; a neutralizing amine; and erysorbic acid

or its salt:

CHs (CHaz2 ) a ? HCH: ? H 2

O———C=0 )
in which n is an integer of 4 to 9.
3. The water treating agent-as claimed in claim 2,
wherein +the weight proportion of [ eugenol and/or

isoeugenol and/or laétoné(s)] / [ neutralizing amine] /
[ erysorbic acid or its salt] of the water treating
agent is in the range from 1/0.1/0.1 to 1/500/500.

4, The water treating agent as claimed in claim 2
or 3, wherein it comprises further an alkall reagent.

5. The water treating agent as claimed in claim 4,
wherein the weight proportion of ( eugenol and/or
igsoeugenol and/or lactone(s)] / [ alkali reagent) of
the water treating agent is in the range from 1/0.01 to

1/500.

6. The water treating agent as claimed in either

33



[ soeugenol and | act one(s)) [ (water-soluble polyneric
corrpound] of the iﬂ" r ME isin the range from1/0.01 to
1/ 300. conprising introducing into the

water to be treated a water Freatr ng agent conprising at |east one
conpound sel ected fromthe group consisting of eugenol, isoeugenol and

| actones repghasadt e¢1BYmEhes f @bl o ngnbeerH! a 1Eomﬁ§ﬂ§éy further a
CHerr] ( CH[err] J)err] CHCH [err] CHIJerr]

oo (1) wathrehohubteapolmegm aompbund .9. 9. A water treating

met hod, conprising introducin nto the water to be treated a water
treating agedt conpFRS ﬂ'@téﬁ' I tiéﬁe agaijours stadweddipy (S-'ritatiﬂie 5group
consi sting of genol E | soeu and | a ﬁones represent ed %
formula (1)“PEFFIRn B8 oWe g REGPPEFIOR ngPhini ne; ?a‘ﬁ%e%‘?]yso‘?‘l’ﬁ’ O%cid or

its salt: 1soeugeﬁ\'6ﬁe”] né%&e”] ) ctong gl)f: ?ea[f{lélex.c %1?]1[@5 in

which nis an integer of 4 to

claimed in cbalgm8ricWivmpound] he ofetgat waQ%Q‘pOEﬁéé)d‘lngOf agent [1%”95.31'{'0'
and/or isoeugenol and/or lactone(s)] / (neutralizing amne] /

[erysorbic &bedranget freml1)0.0bftd He/30x.er treating agent is in the

range from1/0.1/0.1 to 1/500/500. 11. The water treating nmethod as
claimed in cBaim9o A water treating method, compriging introdecing,

\_/mgr %tnet htGreB% reatr aggggl com%| %eg. furtvpaetrerant%leg%lilngr eg eer?tt:' 12.
compr:.sing at least one compound selected from the
group consisting of eugenol, isoeugenol and lactones
represented by the following formula (1), namely,

CHs (CH: ) CHCH: CH.
6—C=o0

in whieh n is an integer of 4 to 9.

(1)

9. A water treating method, comprising introducing
into the water to be treated a water treating agent
comprising at least one compound selected from the
group consisting of eugencl, isoeugenol and lactones
represented by the formula (1) given Dbelow; a
neutralizing amine; and erysorbic acid or its salt:
CHs (CH: )2 CHCH: CH.
b —b=o0

(1)

in which n is an integer of 4 to 9.

10. The water treating method as claimed in claim 9,
wherein the weight proportion of [ eugenocl and/or
isoeugenol and/or 1lactone(s)] / [ neutralizing amine] /
( erysorbic acid or its saltj of the water treating
agent is in the range from 1/0.1/0.1 to 1/500/500.

11. The water treating method as claimed in claim 9

3 4



11, mhereln t he melgh

and/ or

the range from 1/0. 01
clainmed in either

“‘ eugenol and/or isoeugenol
| act one(s)) / g‘ﬁ ) of +the water treating agent

1/ 500" The water treating nethod as

is in

one of clains 9 to 12, wherein the water treating agent

conprises further a water-sol uble pol yrreri c conmpound. 14. The wat er

treating netled amcl ajp@gein n @i;éu n%:a’éér V‘@?é@t:[‘néheaﬁ
and/or i soeugenol and | act one(s) (wat er - sol ubl e

(eugenol

ght cBpBPeELEON Of

pol ymeri ¢ corfpakhexr aof aﬂ.kalﬂuateagémbatl ng agent is in the range from

5

1/0.01 to 1/300.
12,

The water treating method as claimed in claim
11, wherein the weight proportion of [ eugenol and/or
isoeugenol and/or lactone(s)] / [ alkali reagent] of
the water treating agent is in the range from 1/0.01 to
1/500.

13. The water treating method as claimed in either
oné of claims 9 to 12, wherein the water treating agent
comprises further a water-soluble polymeric compound.

14. The water treating method as claimed in claim
13, wherein the weight proportion of [ eugenol aﬁd/or
isoceugenol and/or lactone(s)] / [water-soluble
polymeric compound) of the water treating agent is in

the range from 1/0.01 to 1/300.
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