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I nvention The present invention relates to a water treatnment nethod for
boilers. More particularly, the preE®A#08a82Byention relates to a water

treatnent method for pure water or soft water boilers which is capable of ... ..

preventi ng pescHpaomn, especially pitting corrosion, of a ferrous netal in
the water system of pure water orsoftwater boilers. 10 2. Description of
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a pure wat s ameihbesf prevéntifiyaud bon@biling ebrrdsign diderialifinktalin thé Weter spstenm bf@arpBreGater

t h| s appli cbﬂlermlthbdleﬂfeeﬁrmrdeo)qnanqnaseuvemom:f {his@pplicatiomiherafom propbsad i methediin whiclend .

an al | phat i wiekily dmipa graizan leliphsticihpdragéacborylic dridzuch amdaclicacid itk acid] rhalic goidar ki, likeemd | C
aci cwer 4 headdpdte pure watai(Japarpde Batend LaidiPpen\Mat &8 968hpanese Pat ent Lai d- Qpen No.
58- 9688 1) As AnpticQrissiveyagenta whigftane aapeite of Rrexgnéingcas prupptessingfthe noergsioniof #fgrreys metal
suppr essin g'" f'??é”a@b PYS9e GHR P‘H‘P ""EF'T‘@W B’L%sqfé“tag b‘?“?f ‘YW@"‘\RHY@@?Q ‘?9’@19@% "%(a’mﬁ e

at er boi | efisogropgsed thefollgw ect deox datl on, the
ecompoundsa—

I g@c,fég;?g?wm i? h@p 555*': b =
npound so G Gl oash |
e(J J‘ﬂ’ Bl a

sal ts.. there, ich I'Iayﬁl Iu:u o%@ to fﬁgj % nd
al kali sal t g éha:a z)aghda I p at | c y roxycar boxyl'i ¢ aci or an al kal i
sal't thepeof, (a)veag&amam&rm SEbnCRRaRiASInb ¥bdvlo JISRts 8hd d dhSarhifb NAGRA
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change water, soft water or the |ike, of ieon-exchange resin, of a water
softener or the like tends to becone insufficient with increases in :
evaporatlon and heat transferload oEpasteons2en, as conpared with the hol di ng
wat er * 55 quantlty thereof. As a result, ion Ingredients$ such as al kali
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system of a, mw@.ﬁ; amasgu s @i§§r§:ap fabi¥lofyanicsaits
i ncl udedy  asdarmiaiafld ﬁdé@rA%QﬁdaMé Ms@e&t@laﬁ'&u‘iawﬂmla Peridth )\fen Bt Y \ie8tibbdf
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Thi s t endengagiciatids; Ve adici® mentidisdiand SSultbId p6lfdminek, divtiyid etimine) tiétRyibnetBike@nine and
exceeds 20 wedethyldhdpertargihe drbdespibed.am ne represented by the fornula (1)
descri bed bel ow and used in the present invention 15 is known as a water
treat ment aYSMMARGOOF Bik INKENTIQNapanese Patent Publication No. 50-35601), the
use of such a oI yami ne in conbination with otherconpounds in the nethods
of the presenfl qmm'mwoahvbpﬂ@c@f\feémmé%wseﬁmﬁheahmmmn iipp

282 di scl os@g P‘&“Waﬁt“@f‘“ﬁ‘ foaPsvide A ate ﬁ‘f“e’ftwt’g%’g\’)‘éﬂi FREPlaburberrRAntng thpgergsion

systems ® “h?:‘f’?“?fé °‘§o| ubI e alt of

carboxyl i c g ’Fﬁ"ﬂ % @%Qﬁo _a‘ng_ .
mal ate is u 5 ure Wi r,lggl %0 ? seew%patic ydroxycarboxylic acid
triethyl ene?'eet ra e
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and as sui t ablfe pedesAeRRA furl‘ﬂér%d%ﬂbﬂ‘ﬁ&t&r't@éﬂn&ﬁ methbd R sty waRkebdlibre ANbrdeRriZady

t et raet hyl eqfmg 6ithéTila sptdin 6@ S6r Wltettoilerihe RIMADMGredlent:HE | NVENTI ON The
present dnvenid)6oto5a60 MgioNa onipbid Mtiichbdnlieldasy alipkatic BydfoRy strbogyiic Huki iodammAeater;
prot&L.em and i(ﬁ)zbtbsaon.ﬁdljoesbolﬁfmnhherepamebmheifammfbmlat(m provi de a wat er
treatnent nmethod which is capabl e WN@HiCRRNHr evelit i ng t he corrosion 30 of
a ferrous net §vherein redepeiescan intgger of Afo S dn@pid additiow produgtfhetedlxi dat i on. The
present invent®dre mOmsﬂafees'eastmemmnéea'mmmﬁemnmﬂstﬂer’@nw-ep%&nsws
char act €fi zed aﬁ}"ﬁ'&!ﬁ a["ba"fﬂ‘\éa'\ﬁ/&?@ﬁ’fg;%;stem of awgure water boil er

conpound whi cidaReawy 'afé’@p‘&'f"l' ich ¢4 %ﬂ?@'ﬁi"b V‘Fﬁ‘%‘"%?ﬁ P‘H"‘ik?ir‘f’gs "H‘ ‘éﬂt

and (b) a pol 3?5%':? °‘? forrru &?
rth° ere
%s:;a 5 5’% ;@a et

(mhereln n de

5o t hat e '"va%gﬁfem

pr event theb&I E'PT Hdis

wat er boi | ef, e:? sysIBHCIRb £20 12 ek Qﬁlféclﬁ |r9 ér ﬁssanaco usmg
nmethod for gg o;(yg\éﬁ‘ &cenaé?ldnem fdo @f:ﬁ&wfﬁasq? th&fo&rﬁ .rt J‘Follé‘i'%ﬁf syStém k&
of a soft V\ﬁinﬁbmﬂﬂﬂtbﬁlgmai&ﬁs ol 'ow ng ingre |ents (a) 50 to 5000

mg/ | of @ conmpound which can rel ease all phatic hydroxy carboxylic acid ions
In water, BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a drawing which shows the X-ray diffraction chart of the anticorrosive film formed when a water
treatment method of the present invention is carried out;
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(b) 20 to 5000 ng/l of a polyami ne represented by the following formula .
(1): J[err] (wherein n denotes an i‘nteger of 2 to 5) or an acid addition

product thereof; (c) 1 to 100 ng/| &ePoassdseBst one conpound sel ected from
t he group conS|st|ng of nolybdic acid, tungstic 45 acid, nitrous acid

and al kal i SaHgSz|§Qﬁfaﬁﬂ&whuél{h‘ﬂmﬁﬂ}ze&ahﬁﬁ“&’sa%toﬁﬂainmﬁk%mu%’dnﬁl gan rel ease
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In terms of naledtimetdd of thdprésentiedioRVENt the corrosion of a ferrous netal

the wates systemof the pure water boiler. The present invention has been '
achi &ved ONDETAREDDESCSRIBTIONIOF THERIRERERRED EMBODIMENTS( 1) t hat, when the

specific 50 amounts of the above-described two ingredi ents (a) and (b) are -

added to the Wwehepresystventionfthetermiwetersysien obmid water balled meansdhe apparatas system ofa
ant i corr osi nues watex bbdlef in Whictctbe ballertwateg suppliefl sroreperit endfoisewied. on a surface of the
f errous et al Tosf bojleravalepingans thaawater ussq a% feerd watérdn 4 pure weltgr poitehand bagicalinciudrs pur¢ m
pernits antWasiongrhppge wetesangispncentiatef wefer theseof ghecheller watorpisa i“@é‘&ﬂ'ﬁ‘ﬂ@l""ﬂ'@lmﬂ‘t he
fact (3) t rﬂ!'*VﬂW@d?%ﬁgdweW fo5 examele, yateghaying gl PP"a"f’St!'iVPféW?Ai&f'b?-O tem

- °“° gniratignofmo “F“‘i’ "WE‘%W
o E&W ﬁf sy wﬁw' b
ant i Corrf)sl.ye T & itri ﬁg tar ruzjcd mann ?kg;@ cah}:
ay b %‘6

i nvention | d Effox v ad mo, es
shows the ¢ E é? z)g, Qﬁ&
an expl anatﬁbﬂxa\ﬂpﬁ% iuﬁm*k%tﬁdr@&l&ﬁ%ﬂ&m uﬁ&ﬁ&k&&s ﬁﬂmﬁf H&mh&'ﬁﬁ e b fer

eval uat i;ng atv@hddeclobdds it ABHh adihib ARt h yd roRFoalbiicdid idnk) I Yak B 8s a Rile drduit

DESCRI PTI ONofdse ihithe goiiekerBfstemiB thel didehtion dbstribda®eipw.esent i nvention, the ter m
"wat QL syst emegdmpRE bEpolyarhinds reRédentsd by tReAmuld () afddbRiladditivh prodGdtstReredt, that fhdy be

wat er boi | eised if theitreabint inkéntiin inbiade dibEtiyleiietrinine) tHethilldnstetiriBtattacthijénepbritBnitepend .

10 Th etaétbyldneliexavaities andydnoshidritles, nitetes) sutfatetand shefliketierastt A a nule, itis pasuitabladd er

boi | er and usasuchadlyapninesio the fbem ofan add additiansalt froontheiewhaintent prexention ofinccbase in impurity

concent r at eahiopgindire Hodtar wathr. and prevelntiin| ofdecieegedn the fupdion ef¢he ndlyamiogst er cont ai ni ng-

im purity i nmeete ofthesaliphatic hirdwaycabenticaidyand aﬂmneesshmmyeminmearbe keed inthe form

el ectric coff@agetthereafy of nore than 1.0 uS/ cm and cont ai ni ng ferrous

i ngredi ents ainthe R!??ﬁﬁté‘?ff'}"&'! Pﬁﬂp%‘l"w ng (refe WaS“wedf @%@ﬂ?‘“ﬂfm)éﬂ‘f"} on
i s part |3?;ul‘§f'l'%}° cl %‘"%EH‘SF Fﬁt %:%y greéﬁ’ far
t e amou her

mxed 10 LI gﬁﬁéﬁ{%’mﬁ@ n .,a% ﬁi %R%"* il of

dr oxycar box D ink "L

I’O
tartari Gsacl C?Ho hﬁur@& bol%ﬂ’#y\g& ng\ nﬁ\{iéu sléﬁ iﬁij%fﬁéfﬁgﬁused
| nt r anol ec ut @k sk viataPiontRlid 16 s s 6 ImbRENESA frisklaihd ¥ clseMHeR ther kind
hydr oxy car - of fieXas isCsubktdntity B3fo) tH uﬂ.fshelmgrédra.ﬁt @yt &s |s8é/h§rfoﬁ9d bybXted idn8 fh thes €
of a salt oltauahkua state ﬁrb%fcdnﬁle Wﬂé%ﬁ@@paw ré Excakdivé] tielIFedBNELANN @angdd QRE fil
pot assi Um Ogf af EMEN etV sHaDF bn Mphati€ BydiokycBrboxyRCAcIA AEINE whtbrGn Arigmbuhticyrrédpdriding ® the)
t he ,boi l4er &esseqihalentuashitiig Mraciaetdation B the tntdotrosiveametion af the sufiita ioh<or chloride ions
hyd Aax ycar baxgicessiva,aheingradiept (b} is ehapgald tto the foars ofdanracill additions seitiobedpalyaiine iniks emount
the pure watosespopdiigdenhapexchssisevaisnt eaguling in axistedoration ih thedntcorrosecnstions  of
pol yami nes r efyaugiemease] thegefars, & isf poaferafiieto (neipaseribe amourt obibel ingrediont () eydb)@dded by an
t her eof , _t heouniprresgonding tp the eauivglenyfexeesn allali nefakions ar exme P'dfafe fons or chloride ions.
di et hyl efiet ri H’rff‘?n@"eset"?'l“@[‘???i té‘h@@’é ipnigfp)rnd (tt)é Ste'ﬁé?ﬁa P‘"'e
t aet hyl eneh‘é%%[ﬁ’?'l‘?é‘“ s‘éﬁ'?d' hihe mplgraatio bﬁ‘i‘“’P?’a"f"%‘!;‘g'e iﬂ“f(é)taég (bé dz

t her eof . 93 Y B Lo 1;:5. "f"g ‘ngﬁ °§b ; not k @flém h“??ﬁ@s'f"br m
TR @m grﬁ‘%ﬁ:o ‘ét{éﬁ fe.raafg Lms.rt? ol
50 | m s part
functi on Oforttﬂes éﬁ? b G 991% 3@ e &Q'é sﬂm lokycar-
aci ds and agh Qb Gas! iif oanblﬁesQerMQ Q-ﬁr?gréWt ﬁmh'ﬁ Sifcatethb Wter spé sutﬁes%@l{stantially
t her eof . the same state as that wherein an aliphatic hydroxycarboxylic acid is added. Thls isa preferable form because
the occurrence of possible silica scales is prevented due to the high solubility of the silicate formed.

56 When the ingredients (a) and (b) are added to the water system of a pure water boiler and used therein
in the above effective amounts, a sfrong and anticorrosive film is formed on the surface of the ferrous metal
in the water system. It is confirmed that this film consists of tri-iron tetroxide, and this film is extremely dense
and has no defective portion and a uniform thickness.

It is also confirmed that the film of fri-iron fetroxide reaches the surface layer of a base material (iron ma-
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In the present invention, 0.2 epmto 50 epm of conpound (referred to as
"I ngredi ent (a)" hereinafter) which 30 can release an aliphatic _
hydr oxycarboxylic acid group in wat EP040808@82d to the water systemof a
pure water boiler, and 0.2 epmto 50 epm of polyam ne (referred to as '

i ngredi ent fefd). ‘"Qﬂgﬁhﬁl@ﬁﬁlﬁf iincfe‘ﬂ@é@ﬁmlﬁ&um&uéﬂ’QQaWammﬁthﬁ’eIi(d Whibifis MIRGE®

the wat er sibfisawtudddithe filni, the AGLIefTRARES sohd tatafiCaTIGHITHe Vi 18 RSt bffecteti by thé Rnpurity
anount. of eingré@éntsdnd cdrBonkte §ne thadiif efuriclion t6 Produc Sdirobior’and atGeletalat), IWhick B @fésent
ant i. go I S| nthectbllee odtercaad fhaldiskuived ilygenied hasidniahtizorirdsivé dffeet Tedithsthisthas gradvantage
| mpr pvement inltiat thie @dditioh bicapokyen scaveeder, aubich s Aitrectd alpessentig dngtedieint immpdenspaacessany. t O
an ‘i ncrease i itbovghithe ingrédients (a) and-{blumay be gdded-ainultaneousiyneseparatély it is erefeseble that a prep- -
cont ai ni ng arplion(containingahe tvo ingrediends is prefasadand thensadded. Rarticularlyl & isiprafsabledropdervievt f
the al kal i Peintegf worlabiity.andipreseevation|ofthe agent thatihenrepsratiencpriainingSheiwa ingrediontpds aliquie d
(i ncl udifg ereeaslien. \The-paentds gererpllyupackin the farm of 3 gofution ablainad) B&‘&?‘T?‘Y’%ﬂ qh?efiﬁ“’eingmt he
function of dipriin r@dﬁ"%‘iﬂ“ 53“‘ %r%;’@&@'f”é? 1 the ingredipn pidb)jinthe 1o

bal anced st%‘P t(a g peifh it 'Eagez'&% ng %
;P?r edt ent r:"g o%% %y no sthanqqfrom the vIewpon %é % ngé?giﬂ m
phatig )&Ye h’:ﬁ\e

e ti
the 40 excm %Ofw%gftb%rel o g?oqon be?ﬁééﬁg&o(gﬂ"{}&)to :

ant cor  osi Ve'd bt xﬂ&uﬁd aeasu ﬁ\ttﬁ'sgram%oﬁ;rsmw.ﬂ&,;bdfsaé.@aﬁg@&smemmwe
the ingredi entam( i ssits SHlara to the formof an acid addition salt of -

pol yamine i n ad) shesw erta&%baﬁmmdi daBrele@sel AEonRnC NS Mariiesd SHnRKY) fond 1A Hibkbil ng LA

a deterif@rati qre iss of thesedigtedionts peita e fothiktibn &8 strdnf aftidériosie MM arftiGRiosiVetrett-
it is pref emediviich i© nbtRfFéctddE cntamhinanthuidiesd ingrodiénts ang diesdivediéxygen) or (b) added
by ak.anount aGbeeaswanckysten dfaoft weter balier’ medns tie apyaraiis syatem ofd dottboilerewiadh thetiotier or
excess sul f atter supplied ippressint apd cicbalatedns. 45 In the present invention, the
i ngredi ents (dpe Meru(aty)meanethpweﬁamsmsyeeaudbdnnpfttbhlbrmmqwawmldmssﬁwetemﬂ e
wat er bot#| eronpentratedwates theaal Howerereas desqeberd aitoxe, thedpilepwases elgplapiudenwaterwhicleenniaing s
(a) and ( b) 'epihardnessingiagients, for gxamplecwater whighgoptalgs the tofghhardness '"delaHtP HP 'PHB’"‘ 20to
above- descr f“??é’(‘?”rﬂ'ﬂ fsent inyention is-particulayly effectivg fora qasepheralia % |
corrosi on prg @T} ""F P"’Q °f't5?'i"¥f “éﬁr‘ﬁ"'ﬂf“la}%"'f"ﬁ’dl"@msé "ffﬁd'"fno"%ﬂ o
i ngredi egt fals m& q;s(c %%1 t he é)t er §P§" ﬁ stem
|O];rp3r P;J;/el \r']\a ugd v%]liar % each ot d'ler(ii:'\ use a omflatﬁ orroﬁ% t?ea g es ﬁundgn

hydr oxycar boX élcrﬁ’gtpin iéﬁ?ﬁfésqgﬁ tagﬁm&onﬁd hunqgl)‘asg%lrct:m%ﬂn, manga- -

i ngredi ent Eé&orn cﬂelfo inwdtét Ja | dditbdtihasiehuBehiohidbs, es nittates '

al i phat i hyghesanedetikd &vés%ﬁ&nﬁ.aamérme Qﬂzhurnﬁﬁranb QirdoRmSitrhte Czﬁ&ﬂy: CRIGHAE S @R

to forma s akdnyl sultite, SRrdis RSN BHIGHES, sEiraGS saffthd, AbigindsEiéhichde)Marigaidse® -

as that whesfats, rickel 2hlorjab,aicke! siifie; ickyi aBrete @ndthéikeaci d i s added. This is a
pr ef er abl e f orThe bpeadaseribedibgrediants (Rt (i awfadded 3ctihi bt wiidr wetar is ewwh @3nanger that the
prevent ed dingredient (chie 1ite 1PR myl [preferdblyt2\6 to100tnigs, the ingrediant(a) i® $0#e 800051/, preferablif 10
t he ingr4di ®rioep rigl) theingreditnk (djis 8.5 490 tholl, oreferablyida 190 mﬂfmdélm ingredient{b)is20im 5080
boi l'ex and mgk dreferablySP to 5090 maflcHowsverdhednauntiof the ingregient (d3 is vamd@rﬂgmetﬂdfm

ant i corr osi ve Hthe adding amewnt g at lenst onp ef the pgrediants s smalips thep the inimuym:valie, 4 geoq sntico-
wat er syste FfP”‘f°t°'fP§ %"ﬁﬂf"’P Phiglapdienan if '!“Pl?tge'ﬁﬂgﬁﬂe%ﬂ’glwt BF"?‘?“Y" gmoyfis- The antico-
t et r oxi de, g’"éi’t'?"é?fé thesaddipg ampynt ‘§"°H?5

1ot F'ﬁ‘n‘ et %"“ "?6‘ e ‘{T“FW "T'Yfé N %g?"?"b% nt
?gfrgxrgeff tﬁrﬁ Iﬁ% Qf%& ma be Jn imul neousyorsegzrrattly e&gnﬁ:ﬁjhatanaﬁﬂno

408 082 B1 ter

L8 boarabih Haiené @%ﬁ"m. iy 0 atqm&a fory
as a pol yan\ugt@rd?s n|9?§ ofali\} p leﬂh Mhﬂf{%e
film the \igQh f.@ 00733\% o raatehﬁc) R A iy Py o,
af f ect ed bytﬁemarddmma)l Mthinngmﬁae%ﬂm@a ls patsldp BEEIR, théjiﬁg‘ierﬁéﬁ@g} 9 @ittiin the/ Ragd &N
to produce @Q68 e 8s.9par@BfwaigH: B BinmloPméthiion), Wit te&lingtedlenPb IS @i the rande bf b.8S10 99.0
boi | er wat epartspdeigite di ssol ved oxygen, and has an anticorrosive effect.

The fil m t hus Thawgatartreatthéstagengior soft bbiles of thélpresedCitviention, which cdntai the dour ingredieniBgier ,
whi ch i ssshi pisterably agclutios agent froml the vieypeioks efiworkabillty amidbessernation ofSiscagynt. Ivthisivaaeginis
t he i ngredi erfembledd prepack thrjolutienagewt by tidedibsalving the ingredient {a) in@n aguepusmiedivinpuchias
i's pref er abeter, gplvent mixturqrontaining water andanhydrophificpraanie salvent, whidhisugedas@solyest, adding
prepar ed anéhetingedisaiddand weilagiatiog the resyjtantimixiyre, agdingrtes ipgsecient (Pland welbagiatagthe re-
poi nts of wsYeaimbtre. pddingdhepasediant gkang Hep velt agilating b fesyligatmiityirto fr@ g geiionon
containing the two ingredients is a | iqusd 10 preparation. The agent is
generally used in the formof a solution obtained by dissolving the
effective ingre- dients in water. In this case, although the nmolar ratio
bet ween the |ngred| ent (a) and the |ngred| ent (b) in the agent (aqueous
treatment agent) is appropriately specified in accordance with the
above-described treatnment nethod, the ratio is generally 12: 1 to 1: 10,

—— o,



15 . .. On the other hand, In the water systemof a soft water boil er, the ...
above described ingredients (a) and (b) as well as the follow ng '
| ngredients are used: (c) at |east BR84EMPBANd sel ected fromthe group

consi-sting of nolybdic acid, tungstic acid, nitrous acid and alkali salts- - -

thereof; and (fRYtm cb‘@amwﬁm b ingrediBias (o ih B18 sOGIdn ARhASSTerdbly RANTIH By Weight.
manganese Ok isais6 [i@ferable ibm itlie Wbt of f3hation of a ufitherlsfrbng@hd hliesHRsile i @1t ha infolar
perm ts t herafiaiefmoh tha ingfediants (a) nap) &vithia terrarg ¢is: fi kol tm1and ant i corr osi ve
treat-; nent wiheinthe geatrodnt mérh@tfbredrebfymchu&mmsﬂammrlbabﬁmeﬁm priesegt indntion issamied]
di ss6l v ed ooupy@ious aidiives mayihewsedin compmbtionwith the alfove-daatribed riscdssary ingmdientssntebeche
appar at us ssffecteofithefnecessany ingrésients ere inhihitesd{ ihe bdditives msp be peeviousiy reixeddnthargiert Fxample
present andofeushadditypeihat ey ée e incqombipation withethmsecessery ingedienty igcivfie avgtef-aaiudtielist er
in a soft bersr3apip, P&'r?di“mmdaﬁt antiepenogjypdagredisnts. wat er and 25 concentr at ed

wat er t H&r eof Examplee L°tds n B‘G‘V@““PPR?‘VE‘G'F Pfé'?°“9%&’%?“°'h?’§ﬁy'icﬁﬁ'1‘ Mes
wat er whi chthﬁ‘ﬁ ‘Pé "EG’EH:?’B st ‘ﬁ‘t wonomg

cont ai ns th%’“? t‘”g ave §¢ﬂ §° ng I!x

lpr esent inv ra)woof e po méee Veémﬂ&f:lz an g de

eaks. 'I; GEAO h ol,egul e € s S
of al kall m&m&r en.ts% i.lciuléeem@fa bodRdssal t's.
30 The | PRds m‘é@f:i&d tivérré‘prém Ithe Bfolviilg folhiast | C acl nitrous acid

or an al kali ' gahiualgier eof , which are com pounds simlar to each other in
use as oxidative anticorrosive ingredients. At |east one of these conpounds
may be used. The above-descri bed |ngred| ent éc{é ES a heavy netal conpound

whi ch can rel ease zirconium tin, nanga aﬁ’e(? M %i ckel ions in water.
Exanyples of suc d';‘i:g@ foJe] LI L{Qﬁ s, oxychlorides,
nitrates, SE|($8f?éS an Re Irilpge suc“,l s 7zl Fggn?%ﬂrdnp%hl oride, zirconium
sul f at e, ZI rconl umnitrate, zirconyl chloride, zircony]|, nitratey zirconyl
sul f'ate”stannous chl oride, stannic chloride, stannous sulfate, rranganese o
chl oride, manganese sulfate, nickel chloride, nickel sulfate, nicke

hitrate And. t hewpariEk denpies.d nap ieger oL Lor20a gnoln Pfé'a'is@ﬁ?fsﬂ?&)mwdmesaf'@'%&aed
to the soft 'H?SP‘E fassium, whichppy be the samae ordffteteny |, o ingredient (c) is 1to

100 ng/ | 2.5 to 100 ng/l, the ingredient (a) is 50 to 5000

ng/ 1, 3gferably 100 40 to 5000 rrg/l the ingredient (d) is 0.5 to 100

nmo/ I, preferably 1t (maomgél and the ingredient (b) is 20 to 5000 ny/l,
preferably 50 to 50 ng/l However, the anmount of the Ingredient (d) is
converted into m# Xl If the addi ng anount of at |east ome &%) the

I ngredi ggts is smal égg the m ni num val ue, a good antico- rrosive
effect cannot be obt (r9 én if the other ingredients are present in
effective anounts. The antico- rrosive effect is inproved with an increase
in-the addi ng awbateib X dbiows Oblror NE, dné dedendtes schyeiagdm atoin, sduimi an gotassiud Svhidimep be
nmust- be addthd same ardifferamt)int gr eat ert han the maxi nrumvalue is very rare from
t he ecomem cal Bis(ealysdeantoxyeftlyihosphinic etidrepraganted bethe bligwing fermulad) nay be added
si mit¥aneous| FomuisdPar ately, It is preferable that an agent containing the
four ingredients Is prepared and then added. It is preferable that the
conpoundi ng ratim_qfcﬂthg)hngs@;pq@hgg nidie agent (water treatnent agent
for soft water boilgrs)“corrlesponds t6 the above adding ratio. It is

gener al I‘§ pref erabl €ookat, Mt heCoodal anount of the 50..i ngretdlents (a)
to (d) is 100 parts by weight, the ingredient (c) is within the range of
0.01 to 58.7 pa@émnma.o@ahn Bn & ,rs&ﬁun? §m$emm!a$. ehdh dhof it @ Pthtvhiodhe 95

to 99.6 par gr edi ent 'S mnt e range of 0.00
58.5 parJos \Aﬁhmsubéﬂnmedtpﬁs n|9£c.mt.aduves%)esem®y tHafonbviey BHuRt (D) I's

wi thin the range of 0.38 to 99.0 parts by weight. The water treatnent agent
for soft boilers of the present invention, which contains the four

I ngredients, is 55 preferably a solutlon agent fromthe viewoints of
workability and preservation of the agent. In this case, it |Is preferable
to prepawe the solution agent by first dissolving the ingredient (a) In an
aqueous nedi um such as water, a solvent m xture containing water- and an
hydrophilic organic solvent, which is used as a solvent, adding the
ingredient (d) and well agitating the resultant m xture, adding the
ingredient (b) and well agitating the re- sultant m xture, adding the
ingredient (c) and then well agitating tge resultant m xture to forma

sol ution. EP O 408 082 Bl



The total concentration of the ingredients-(a) to (d) In the solution agent |

|s preferably 10 to 70% by weight.” It i's also preferable fromthe vi ewpoint
of forndtion of a further strong and&Paddesamiosi ve fi.l mthat the nolar )
ratio between the ingredients (a) and (b) is within the range of 6: 1 to 1:
10. 5 When the treatnment nethod for pure water boilers or soft water
boilers of the present invention is carried out, various additives nay be
used in conbinaticon with fhe abOQve-{descri bed necessary ingredi ents unl ess
the™effegts of the necessgry infredients arg Inhibited. The additives may
be pfeV|oust pT& O Such additives that may be
used i n conbi natifo} with |tihe ne ﬁs y ing dlents I ncl ude wat er-sol ubl e
dis- persants, .p dj ust qf& an ot hef ~ant i cofr osi ve i ngredi ents. 10 :
Exanpl es of such r-sebih! e di sp gant dgic! ude homopol yners of nononers.
such as fcrylic acijd, me- thacrylic pC|d and maleic acid, copolynmers of at-
| east two nnnomgtsCnggeof copat -gHyl th ot her com pounds whi ch -
respectively have ¢ther ethyl enic ddubl e bonds, each of which is

copol yneri zabl e w Cifiz80yNane of t he GHuSORBasS and contains 20 nol % or nore

of the npnoner Ingredient, and m xed polynmers containing at |east two of

the honﬁ%olyners and copol yners. The wat er-sol ubl e dlspémsanﬂs i hé) ude

wat er - sol ubl e poly- 15 ners each having a nol ecul ar wei ght of 500 to

100000. & h |
| ncl ude the;{r‘ a Md%&:&ﬁi e“@d%tﬂtéﬁ% |§E ﬁnﬁae&amyhymﬁxi&@%hass

107 WhidhPdré VRS fof

the fol | gW pehilsias,Hré ﬁsﬁrocﬁ&fc%lb %mfu?i& acknieiblaeia aridkne 1idball & vihidh e ub gju r%%justin pH
(wherein k gendicRsidd. A oRdlof tHdpPGRKstES isladd¥d ifaccolidNBs WAt Se Gimixf) bR 6 ur®va

6, ard M dessmtvater Boilbig & vk IhedH uljustoasladasa. Whep Glppeér i mummhmehnnmmhep@mt in
same or di f fheivetatsystény arimbiia £hdlid RbDbe added] Nifieddid and hydrochloric acid should not be added in usual

. ... (3%asperr] (wherein X denotes OH or NH2 and M denotes a hydrogen

at om sodi um (Emarmnsaf;@hqu nsfevebie @hticonmsivh boredientsthatmap be ubed i hegprasynt ingghtion include
Bi s( pol y- 2- cenosoingasu r Pidasmite, hutiamine; rorphsjineccyclohentpnting, athanolaming, prephegotamine,
formul a: Fofmipgereethylpropans; grd thpdike, all of which are genesglly rn%ﬁ@mmwvwm@smdmaw
hydr ogen at W"‘smﬁeﬁ?h ‘61”‘“ aggq 8 f{bornFemsa|nAprpiera "GWHB{"E"‘E“‘GB@F‘{‘P?/@“W
i nt eger m i‘:“ﬁ’“i‘?“f 'b"“’@?z'? ") d“'ec"'yimth"’A‘Pﬁ“ﬂ'd?“é’UB%‘E’!“M@Y? fEh i op and .
derivati ﬁn anticorros ve E E":f;{ﬁ:g?} t mgre lent “or (c), it may be);m nthe form o%azas‘ﬁl 0 :

[err]. [err]
(Example)

" 36 The present invention is described in detail below with reference to the examples below.
Pure water boiler
" Test Example 1

Nt The effect of a freatment agent in a pure water boiler was examined by using an autoclave. A predetermined
amount of the agent was added to $00 ml of pure water, and the resultant mixture was then charged in the
autoclave. A soft steel specimen (tradeé name, SPCC; 30 x 50 x 1 mm) was then attached to an stirring rod,
which was interlocked with a motor so that the specimen could be rotated, and immersed in the test solution

45 contained in the autoclave. After the autoclave had been closed, a test was made for 72 hours under rotation
at 100 rpm (100 rotations per minute) of the specimen attached to the stirring rod and under such conditions
that the pressure in the autoclave was 100 Kg/cm, in terms of saturated vapor pressure, and the water tem-
perature was 310°C. After the test, the specimen was discharged from the autoclave, and a surface of thereof
was observed. The specimen was then immersed in a hydrochloric acid solution for washing for the purpose

50  of measuring the corrosion speed thereof, i.e., a corrosion amount per day per dm? (mdd), in accordance with:
the method of JISK0100. However, in the examples of the present invention in which both the ingredients (a)
and (b) are used, since the film formed on the specimen was not removed, the time taken for immersing the
specimen in the hydrochloric acid solution for washing was 4 times (1 minute} a regular time. In such combin-
atlon systems, therefore, the corrosion speed (mdd) was determined by immersing the specimen in the hy-

55  drochloric acid solution for washing for 1 minute. The results obtained are shown in Table 1. The test water
used was prepared by adding sodium chloride to pure water having an electric conductivity of 1.0 uS/cm or
less so as fo increase the conductivity to 200 uS/em (the concentration of sodium chioride, about 95 mgA).
The concentration of dissolved oxygen in the test water before the tests was 9.0 mg/l.

When a compound, which can produce carboxylic acid ions in water, was singly used in a test or when the

7



[err] 15

[err] Exanples of pH adjustors that may be used in the present
hydr oxi des such as sE&PodbanseBydr oxi de,
and the |like and anmoni a, all

al kal i si depH 6t fid tdahibiid? Gdbld Wb 5:0 GHfes] the HH bf te thét waker, td whiBH thé &
Ot 9\0by GlluinRsBdish® Rdrokias therdioldhd ihBigsubjectbdto tHeQest &

i ncl ude al kal i

li ke, all

or

i nventi

pot assi um hydr ox
of which are used for adjusting pHto the 20

on
i de

ntVab Sldad) dad difisted

SIdRM-chibvtls was Sdded
t he pH adj usithé Sssinfptiotitiat@nibis and Clitid AR ehe/uohd%nﬁalmswhblauﬁhaﬂldwandwoas Walcle r

seft sat are lebioddmporients Care/djudl fto dadieotpérl Thelje isth@ noinBedotthediralilidhiusinghp Gigredientsin

al um num f aa} dng (b)yshawh in Tablp 1 ,ese this aintunt df@achat e ingrpdibresgddad isralsd showhioTabk 110t  be
added. Nitric acid and hydrochloric acid should not be added in usual ‘

cases. 25

may be used in the present
but yl am ne,

propyl arf? ne,
pr ophanol am ne,

am nonet hyl pr opanol

mor phol i ng,, &

%C

%(\fi@‘

aII

et hanol am ne,
of which are

general |y kn S—aH--corFostve agcnts ferr-condensate—Systens—and—e

which has 2to 8wathon amose. urdax Zepr ckprabl orfasion of Nurher prieRrepence

i nventiop, tthe aptj,cp- rrosive agent used i ,gg,@;drel afeg dirdcdd yndio | he
formation off-thelantjcorrosive filmin the gé& in e{]:rt%lon 0d 30vel S
sel ected frdmtheg vi pwpoi nt of corrosion pré¢v I on i &' %Stleam condensat e
systemin alboi | 4r apparatus. VWen an anticdrrosive adérrE’® salf with
the ingredidnt (4) of (c), it nay be added jn the fmt[ afw?pn slalt  (Exbnple)
35 = Jhe lpresén tio gscribed #n dgtail el oy wifth ference
to the exanp xe"'é“-qeltj‘o Q:\ig':r}cea‘%/lvg'fOZrsgb0| I er Tegt Egazfrpl ell 4\81 T ey%fgect Df a
treabment adeitt ifp—e ]:ru Hlids—etami-med by fosTTg AV e.
Apr edet er mi ned arpeny catricheciagenrs was added 4.0 &OQesdp of Opurfe Water, { and
the resultant m fture qQf 4yn the autoclade. A soft steel] -
speci menw(trade nanej SPCC X 50 x 1 mm {was then ctta%hed tQ.an
stirring rod, whilcR \WESEFis efP6tREd with a qol-drose®ijat Che kpe&r nen| coul d .
be rotated, jand |juet.ddeth Loti-gr—45—eonilai-ret-tpr—tire

aut ocl ave. After |t he|auted avmaas been cl ogesly o hesd] was e Yesr 7E
hours under rotation Eiﬁ 100 [E@(H:Q Jfghati ons per mrjute) off the speginmen
attached’to {the 4 ng rod and under suchjconditiong that the presspre in:
the autocl avie wag PO)%gfi[ceF‘?’P‘} Mterms of gal-drt é8apol pr ﬁ and

t he water tem pzra'r mHetiadejertidnindfti ot he ' T
di scharged firom tlhg QU Q6d3¥ 6 do,a,,surface oh thersdf wgs opsepyed. | The -
speci mengwasf t herf i rr$erse In a hydrochloriq acid sol Jtion fof washing for
the purpose 50 df— faaﬁ‘f"?‘ﬁ*ﬁn‘t‘ﬁ@%ﬂ?ruuun qpeed—therdor T 6, & cor

anount per day pqgr 7[ ¢nallid adid(l.dn+accor danqdeddi ¢h leded netthod| of¥esd| SKP100.
However, in fthe dxa Ehﬁ tgy nvdntion in ich both the

i ngredients {a) gnd nce thejfjl.mfqormgd on thg ci ngn was
not .remowed, | t he |t i% aék’e'r’fcf ng ng)er si ng treb'slp‘e’f:i men in%t he h;s}%(rgoch oric
aci d~sol utioph for] LR gty —a—regutar—tie—tstich
combin- atioph sydte Glhb@foeﬁ-oae;onéheor:e{roél on speesk|(ndd) whs et er fi ned
by | mer si nght he spehg&&mﬁ?&ﬁx% @59y driochloric acid solbtion f

washi ng for m ] The results obtained dre shown ijn Tabl el 1. The gest
wat er us®d wgls prietha ‘Ef""ﬁ’gf aﬂidﬁ‘hd”s'bdl um chI of %8 t*6°Hur e at pr Hvi nj; an
electric con [ - enafi @ rem e (1.88s 1S 0 -as—t-o—HRereasetrthe
conductivity Séiggqc( ugqe,(gqncent rati or* @,fl sPdksdh chlgori fle,yedboutl 95
ng/1). The conce n_of ssol Xyggr in the tgst watel beforejthe
tests wag 9.p ng/ i"ch gan produceg carboxylic acid lons
in water, wa$ Si Ueiediq HCfa‘(ié’s!t“or when |t het 7= lesgp 0 %408} 082°B1 pH of
the test watég \oBenfadinplenkisapideha . pH lof the tedt waterl to-whigh the
agent was ad _add| ng ,sqdi hydrpxi fle ¢Jaereto and
t hen subj ect a‘?&g% gglﬁgjee%ggcfm orglldggv%/ggl addeog o“l t%}eg

assunpt isn t ke shoiapioepddition sadk U.0h d. eoneentrati-ons—by—mote—of the
anions and cati ons which 5 are | eak conmponents, are equal to each other.

There is thus no need f or

neutralization using the Ingredients

Exanpl es of other preferable anticorrosive ingredients that
i nvention include rmnoam nes such as

I
e

osi on: -



(a) and (b). shown in Table 1, and the amount of each of the ingredients
added is also shown in Table 1. 10 Table 1 Test Result Test

Agent

yam no- - - -

under Test (epm Corrosi on Nunbéepr o 408 d8283ence 15 No.
speed of ' of anti- (ndd) pitting corrosive (nunber/
film[err] 20 Exam 1 Citric acid(0.3) + 0.2
0 - Yes pIe Di et hyl enetri am ne (0.3) 2 Ctric acid(1.2). .
+ ' 0.1 or less 0 Yes Diethylenetriamne (0.02) 25 "7~
3. Q,tr;c acid(Q5) + Olor | ess -0 - Yes
Dethylenetrlamne (0.5) Ctric % %?1‘ . 0.1 or less
0 Yea 30 Di eﬂ"?'ﬁ/l eﬁ‘"é ”r fes thé"""fil““f)‘j Gtric
aci-d(1.0) + : ' O—1—o+—|-8s55— cﬂﬂ* yH-eret
(1 0) 6 d ucohi c ;cqf'ad 1. 0) Agent under Test (epnO) co:rrodiess Number () | Presence Yes
Di et hyl efetri anJ ne (IO} 7. Malic acid(1l.0) taspeea of Qr hnot- fess
0 Yes. Die hylenetrlamne(l 0) 40 ' ay 8 | pik@du2 j.igl.O)
+ © 0|1 orf legs 0 Yes D e‘ﬁill entrfamb:tr?e C%’b?v '
d ucono-[err] -1 pctore(140) + 0.1 or |gss p(number/ | £330y
Di et hyl epet ri an-re—~j3—6)—45 16 - e—areHeH-Ad
0.1 or less Com-) JA__MWM_ 11l NoWTitRiC
aci-d(1.0) + fpara- 15 | anQodicOdeid S 5.1_YES Many Mot |
Tet raet hyl enepef.amijn G pic aci d{ 1. 0) =1 0.1
Emu_m__m__ :
- less o 0E : ent aet nyl enehexam pe (I.0) [L< rrc gcid
d| et hyl gge- Exam= _Many o
triamne additipke ¢ [ —RaigT+
(consnued)  Tes} 19 -1
Presence 10 _ 20 JcierPacia 0.1y + 3. . ybaed
of of anfi- (ndd)_. Lpting,, ocorrpsive (nynber/ filmferl]
Com 14 Citric gcraf (2. 7. © erry a-
15 G ueonic acig (0J&} |Citric acid (2.0) + Mudy 12 [ eMP]
Diethylenstrxiamine (0.1}
22 |citric acid (1.0) + 8.5 15 No*!
30 | Ethylenediamine (1.0} _
123 }citric acid (2.0) + 5.7 8 No"l
i L Ethylepediamine (2. 0)
24 | Gluconic acid (1.0) + 1.2 2 No*1
. 35 . (1.0} —
25 | Gluconic acid (1.0) + 1.9 S No®l -
Cyclohexylamine (1,90) :
26 | Gluconic acid (1.0) + 12.5 Many No"!
: L 40 Iriethanolamine (1,01
. ' 27 | Trisodium phosphate (1.0} +
Hydrazine hydrate (1.0) + 2.7 (] Yes"?
_ Cyclohexylamine (1.0}
45 *1)} Although the surface of a specimen was black, pitting corrosion
occurred. It could not ba said that an anticorrosive £ilm is formed.
*2) The surface of the specimen was tinged with blue.
50 *3) "Many" in the column "Number of pitting" of the table shows 36
number/dm? or more.
-

[Consideration]

When the film formed in an example of the present invention (Test No. 8) was subjected to X-ray diffraction



tive 16 Di et hyl enetriam ne (2.0) : 7.7 Many

[err] Exam 17 Triethylenetetranmine (2.0) 7. 5 Many

[err] ple - Tet r acEPgKhago8pBNt ani ne(2.0) 7.3 Many
[err] Pentethyl enehexani ne (2.0 7-3 Many [err] 20
G tric aci dagafdsiglihe X-ray diffraction patiern shown I FI3. 1 was obtained; Triiron tetroxide W3 cdnfirmed by search- -
Di et hyl enet 4 ﬁﬁh&&u réyi ASTM derds, drtl bhbriroR&ides Wete ot détected. It couild be-said that the’torh-

12 ﬁoasmbftﬁamtsuﬁienetramm ne (0.1) 22 Gtric acid (1.0) +
8.5 _5 - 15When a surface|afid & $ecfichBithema diedEbseprel By an@ectrl mibfoscopbitiwak EonfiGried that
(2. 0 the film has a dense fobm Having a uniform ickness without bRy defectleb partiemnedi am ne (2. 0)

24 G uconi c When aisegtibn 6fithe!fiim was measured by an X-fay thicroanalyzer, it itas confirmed thaft ilranjtetidiide
Mor phol i ne redshe e hiface lgenof thebase materthl, @$ shown in Fig. 2. Namely, in the drawlhg, @ denotes a surfage
No Cyol ohnxfyemewhiich&he(detection ofd-e wagterted i denctes the gutfag@)of the base material (a~Fe), afidc dpnotes
I\/Etny 10 gsurfage fred which oxygen (O) was not detection. Titls showp thatdhefiesQaday¢r {thighnegs;70.3 pm) formed
Tris 0d| um p‘PVd @ of the @’se.m ia] (e59) ﬁé)lqm peiween tbelsugyceqa and b, the surfaceylayer of the
0 [ hapqm mb whigh wap chegged to Fe;Oy, s Argsepi bpiwg h°§“ﬁ%°°§2|f"7dé‘¢c“ét°bf -
a speci nen 5?39€'RV°' iPfep ‘?'\'1 stweon the sprigces ang e (ihigkriess "I’g 9 ply| e sai d '
that an ant i c '?h(fgf'\?ép I"feﬁ‘? g ‘"F'Eﬂ'tr'fﬁ '"‘ "““‘2 f°"t‘ﬂ‘é EE%P’PQE'«% With tegp 8“% Y@E o
tlnged | e
shows 30 nu PT"é 'k?' yﬁt)'?eenor TYfer a’fyl oar?%er "tai m f or med in

an exanpl e @% Lge pr esent i nventi on ( Test No. 6) was subj ect ed t0 X-ray
diffraction EP 0 408 082 Bl analysis, the X-ray diffraction pattern

shown i iy Fi 9. THe pifsSw a@&?h@bﬁtﬁﬁw&fﬁ Kofehh2 Teeépaﬁtfdn(i&s 3§76 Riirlg Wik Ui £ 26 M%) in d ng .
for the patdeRsiR facirygaferdhpiddd 654 Wister ratfner bGUAE ridodM pRISHILES hytiREz e RiafatethAll Befocd.

It coul d benexpnting. Biade dniofs 4haRatROGERE, tidfecd Diatef of ki bolfer hiddish bleftrid ddhduBlvitgle 2 1
When a sur f @gStentfadbrage SRTHS/@M) and antild® cdntehinf 0102 © 03w (avertigehg.1%Bmgel ect r on

M croscope, . | Whessthe intaridriof thelsbildr lvad extnieed, the ntcoaenceofglitting eorfogiomwes abservgd at several

uni f or mas hi pisitiars in awsatdrbhe partion, whidhsertved/as ap‘@atttriamﬁ' sWacaand a deilet drum whith serwed s | m
was neasur eibdilgr namhest trangfensutiace.diihe hghesien of iren axides was abservadi therwaper perfignrobany one
tetroxi de remwgtcn@sm pértiens. The pesgreesfof pdseesibmincal pervasion)yas alse obsprugdn the lqwey

2. Nanel y, - pastion pieachpiitine aesrosian Reetion wiese iepn gxides ippally Mhemﬁ' Wﬂﬁ %We suysfaceg atother ﬁ°btl?"=bf
Fe was starVise "°l5"'°6 E‘WBQ ‘@5‘°§'?1‘é‘°§%ﬁ°'f°&€%s'°ﬁt°°°t‘ﬂ%d "t'P&% psits inglugipg the gorees

denot es %0 Predugty '° d. 3 °@&st“? Pre anglyzed ‘?i’ﬁ‘é

At th ntm s tthe i pm
mteri al EST%{ t‘g “fH’%“’&t}P‘%’ D PR

of the base®™® :e?n a d%gl ebm:; es d mg‘t}%jl gt F heboﬂ %ml)ﬁ'rtﬁfh <
wlth h

present jpet yped G éﬁﬁﬁe nﬁ Gone %g&i éhes an bxygd @a%e”t
bet ween t hegnauy gtg,gﬁkea”ﬁ i ckness o : the speci nens,

on Wwhi ch the filmwas formed vvas exam ned vmth respect to | R absorption by

Test Agent
! 40
Water 50.0
s Jcitric acid monohydrate 30.0
{Riethylepnetriamine 20.0

* The boiler was operated under the same conditions as conventional conditions. Before the operation of the

50  boiler was started, five soft steel specimens (trade name SPCC, 30 x 50 x 1 mm) are placed at positions in

the boiler, and the boiler was operated. The magnification of concentration of the boiler water was about 50

times because the blow ratio of the boiler water was about 2%. The concentrations of citric acid and diethyle-

netriamine in the test agent contained in the boiler water were thus about 1.07 epm and about 1.46 epm, re-

spectively. The concentration of the ingredients remaining in the boiler water was at least 0.5 epm excess of

56  the equivalent of neutralization of the leak components comprising anions and cations during the operation of
the boiler (during the test).

_Theboiler was operated for 24 hr/day, and the test period was 132 days. After the test had been completed,

the boiler was opened and examined. As a result, the deposit of iron oxide, which was recognized before the

test, was removed, and the iron oxide adhering to the portions where pitting corrosion or local corrosion oc-
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15 -f--uéi_'ng' a reflection IR spectroneter. As a result, no organi c substance -

was detected, and it was confirmed that neither polyal kyl ene pol yari ne nor -_

al i phatic hydroxycarboxylic acid is BR®48i0p2® in the film Exanple 1 20
The pure water boiler (pressure, 25 Kg/[err]; evaporation |loss, 23 T/ H

hol. di ng wat estrreg v reinoyed. 1 @ny case;  bladk infwhich adbonlsiderdala® i¥grdGE 43 a
wat-er treat remipn, agdem progréss ofciotrosiop has pbainRed. Nﬁmﬁh&%ﬁﬁ&ﬁorﬁh dfi% '-gsi‘:
hexyl ani ne. sSivptisapyrthenportianel cat i ons | eaked, the feed water of the borrer
had aw elfect r i tegpasinaes which were placed Intie Edilan Bdfarathé aivem@RchaRed, ahd¥ufkBes MBrdofdare

i'ron_cont ent3rved To cartssion spesicoheesh aijis spEoihns W thpm mblsGrSd hldookBABNIRENGO!

t he ‘boil er 0d QEIRKILNP. Theresulinablained:are showh ingiable 2,1tkp quelity i StiepphErated DRAS BoRleH ~ - - |
at several %%:9 dost e Rhownjn Tabid; and the siyelityyes thei boiter wathrilxdhowarein Vabib 425 @ heat '
transfer _surface and a boil-er drumwhich served as a boil er non-heat
transfer surface. The adhesion of Iron oxides was observed in the upper
portion.of any one of thepphid iNgregf @sd P portions. The progress of
corrosion (lochl corrosfon) was al o0 observed in the [ower portion jof each
pi tting corros|spediaeni Pn Waei e i ropioxigteumbenl § yorebwrcedof The erjtire
surfacessiof other portipns where neFi t her pi tt2i ng ¢orrosion nor |ocg

corrosi on occuf¥ed-werelbrowi—Theldawnkgt/dn MW 30
products in the boill er \ere coll ected, arBj the copstituent el enmentqg of the
o\ 3

deposits were mmatyzed—py* s

S esTemt T ay —afratyzZer. 1 t, the
i ron conponent| (iren oxtdej, i was a grai n com onerﬁng%ggggl | ag

cal cium#magnepi um sil{ca and phogphorus were defected. It 1s thoyght that
this is causedjhy l3eaks! j ; ifl er at

ti rre§"duri ng the supply}{of water t@ the boiler. The agent described bel ow
was added as' a]-wet-dr—trp ' i m 59/ T
rel- 35 _ativejto t5he SJBplbeNalte%g of the0 boi | er. The-&c;iql er._was oderat ed
wi t hout “Ot her agents—sutir-as art OXyger—Stav- enger —amnmd-tie |1 Keterng
added. Test Agent 40 Ratio by weight (% Wter _
50.0 45 Ctric acid nonohydrate 30.0
Di et hyl enetri am ne 20.0 The boil er was operat ed .
under thg sane conditions as conventional conditions. Before the operation -

of the 50 boiler was giarted,nfi sof t, stieel (trade nane SPCC,
30 x 50 x lﬁ-ﬁ‘ﬁ? a"r'e"“‘?‘a%‘g%'ﬁr’%g‘éiﬁp aced at | *ﬁﬁé@“%

_ _ , ler was =
operated. The magnification of conqeﬂulagdeon of i fendapi | whs about .
50--ti mes bedause the blow ratio of {the boilef waterwas 2% - The

concentratigns of citric acid and diet¢hyd e- hetvahwd ne ifn vadue¢est agent
contained i} the boiler water were|thus aboul 1.07 epm
ol

o
Il

re- spectivétry—Fhe—concentrattor—gf—the—trgtedents
boiler waten was at |east 0.5 epm gxcegs, of $5 §h‘? equi
neutralizatifon of the I eéak CONMponenfts conpri$ing antons jand—cattong during

the%%pef"ati;qrnﬂctt:h% Behhgte i ng the fest}. Thegboilef was, gperpted
for hr/day, and the test period Wwas 132 days. Afterthel test had peen

conpl eted, t -opened—apd-exani-nefl.—As—a-resl posi t of
| ron oxide, fwhich was regcogni.zed bg¢fore the fest, was regm the Iron
oxi de agheri . rete—Pr-terne eorfokion Frosi on
oc- 10 EP O 408 082 Bl curred was renoved. In any case, a black film

whi ch was consi dered as nagnetite was forned on a corrosion portion, and no
progress of corrosion was recogni zed. Neither occurrence of corrosion nor
deposit was ob- served in any other portions. 5 The speci nens whi ch
were pleced in the boiler before the test were di scharged, and surfaces
thereof were observed. The corrosion speed (ndd) of each of the specinens
was then nmeasured in accordance with the nmethod of JI SKO 00. The results
obt ai ned are shown in Table 2, the quality of the supply water of the
boiler during the test was shown in Table 3, and the quality of the boiler
water i% shown in Table 4.

1

d about 1}.46 epm
- g—r-ﬁ— he
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10 Table 2. Test Result SpeC|nen-'

nmdd Pitting nunber
Pregence of 15 No. (number/[err])’ ' ,
anttcrrosive filmo0.1 or |ess EP 0 408 082 B1 Presence
2 ; 1 or less 0 Presence 20 3 0.1
or -less -0 : Presence 4 0.1 or less
Presence 25__________~  Sable 4 OodaDity &sf Boilexr Watexr _ Presence 30
Tabl e 3 Cyality of Boiler Supplly Water Average: Maxi mum
M ni mym&35 ‘ Average Maydinya Minimuma| ue -
val ue pH 9.11 9.4 -.18.9 40
El ectric copductivity value valyeq - value 2.6
Total iron { (mg/l) 0.10 . 0. 16 0.7
45 50 .55 —QuatTtyof—Borter—wWater—5——} »
Aver age 1 M mum Mlﬁrq6qyalue 10 .3 vial ueg 4
val.ue pH . 0.3 9.7 Hecjric .
conducti vi ty Electric -condu%%@vit 270 340 340 - 216, 6uS/Em 15
Total iron (my/ 1) . %.5 8.3 Sof| water
boiler 20 TH ' ference t.o} :
f or mul at'f on exanples and exa The conposjition
of each of the bakanke is

wat er .
aci d (50% Soft water boiler

For mul ati on (1) 25 Sodlun1nnlybdate di hydrate -
:50.0 (as 50% gl uconic aC|d) St annous chl ori de

1.0 d uconic

di hydratg
aci d,
di ety

hylenetrlan1ne :17.0 30

d uconi ¢

st annou #necd?éseﬁt irkl6ntich 9 6bEribb @belci Y aTorbieh Joltstkuatiod lekirfpled hifti eRslfbles for a soft
| enetwdie BaiIBIETHOREMpositi-of dach df the Wpriuidtionss dxpresseiydsty weight/an@the balance is water.

above-descri bed conpounding ratio and dissolved therein to forma liquid

agent . For nidrmdlatiom(1§ 2) 35  Sodi um nol ybdat e di hydrate 1.0
G ucono-%ferr] -1 actone . 25.0
Sodium molybdate dihydrate :1.0
Gluconic acid (50%) :50.0 (as 50% gluconic acid)
Stannous chioride dihydrate :1.0
_ Diethylenetriamine :17.0 _
30 Gluconic acid, stannous chloride dihydrate, sodium molybdate dihydrate and diethylenetriamine were add-
«ed to water in this order in the above-described compounding ratio and dissolved therein to form aliquid agent.
Formuiation (2)
35  Sodium molybdate dihydrate 1.0
" Glucono-3-lactone 1250
Stannous chloride dihydrate :1.0
Diethylenstriamine :17.0

Glucono-3-Jactone was dissolved in water, and stannous chloride dihydrate, sodium molybdahe duhydrats

. 40 and diethylenetriamine were then added to the resuitant solution in this order in the above-described com-
N pounding ratio and dissolved therein to form a liquid agent.
Formulation (3)
45  Sodium molybdate dihydrate :05
Malic acid :15.0
Stannous chioride dihydrate :0.5
Diethylenstriamine :30.0
Malic acid was dissolved in water, and stannous chioride dihydrahe sodium molybdate dihydrate and die-
50 thylenetriamine were then added to the resultant solution in thls order in the above-described compounding
ratio and dissolved therein to form a liquid agent.
Formulation (4)
85  Sodium molybdate dihydrate :0.7
Citric acid monohydrate :20.0
Stannous chioride dihydrate :0.7
Diethylenefriamine :30.0

Cifric acid monohydrate was dissolved in water, and stannous chloride dihydrate, sodium molybdate dihy-
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Stanrious chiloride dl hydrate :1.0 Diethyl enetriam ne o 17.0 4 e

d ucono- 8-1 actone was di ssolved in water, and stannous chloride dihydrate,
sodi um nol ybdat e di hydrate 40 and Ep esdsoBzBetri ani ne were then added to
the resultant solution in this order in the above-described com pounding

rati o and Qe Mo\dikhyleR&fidaine wer thél ¥uéi tbkrﬁ%ﬂltéiW@oﬂﬁmn ih R{s”Gﬂéeﬂn'tPJ‘abG@-deééibad
Sodi um ol Yd3maduRdifl ratbHnd tiSsolved therein & form gl agent. d
St annous chloride dihydrate : 0.5 Diethylenetriam ne : 30. 0

Mal i-c aGi d reRfuldibs@pl ved in water, and stannous chloride dihydrate, sodium’
nol ybdat e di hydrate and die- 50 thyI enetriam ne were then added to the
resul tant sSvdiuiin@lybdate diiytirateor der i:0.7t he above-descri bed conpounding ratio
and di ssol \Gide gdionamphydtate f orm a | i:@ubd agent. Formul ation (4) 55 Sodium
nol ybdat e dStémpelszhieride dihydrate 0. 7 O’ t:0i7c aci d nonohydrate : 20.0

St annouge c hiriethylehstetfarhigedr at e :80.7 Di et hyl enetri am ne 30.0
Citric acid nB#iss @WM%WNM@MPWWFWS M%?"@YH’F#S&J@"'HW"@M@@ dihy-

di hydr at e, dsipiend Heffylepatetmamine wpna fhen edded to theespitan solufign in s Qives indheghgve-described

di et hyl enetemegyndies 'ﬂ’@r’@df"ﬁ@"{eda‘ﬂ eig torfymadiguid 898t t ant solution in this order
in the above- d@icréged conmpoundi ng ratio and dissolved therein to forma
liquid- ége rmul ati on (5) Sodi um nol ybdat e di hydrate 0.7
Citric aci : 20,0 Stannous chl oride di hydrate :0.7
10 Tri et hy, “ﬁg E'J ‘ﬁ‘drate 07 30.0 Gitric acid nonohydrate was

di ssol ved idla s Q,[,,on Rflvddgnnous C%?OI’I de di hydrate, sodi um nol ybdate
di hy- drat ersdithylehéphthhi ii:@net etram.ggowere then added to the resultant

sol Uti on i n t B aflli MErohydratd AR dRBMEE MIRBE bAdLRAnAS BIAKEElhyaGte] Sbidhi ndlyBkate dihy-
di ssgl ved tdis SidtelrdbttyldhigPertarhinélwbrél tRERAted tdhe feSUItEM lsdltioR i (k) orde? H th81above-
nol ybdat e diebesbédrsiompounding ratd.afid Eibs‘owed:thasshcbmmiamala@he :20.0

St annous chl ori de di hydrate :0.7 20. Tetraethyl enepentam ne |

30.0 Ci tef i cFoemulagiom@nohydr ate was di ssol ved in water, and stannous chloride
di hydrate, sodi um nol ybdate di hy- drate and tetraet hyI enepent am ne were :
t hen added Sodiumimelybdataditydrate sol uti:@f In this order in the above- described
conpoundi ngCi¥igedidmaenayditessol ved tH@P8in to forma liquid agent. 25

For nul at i ors{npy “sSB'B'FdaﬁihYﬂS?t?/bdat e di%fydrate 0 7 Gtric aC| d

nonohydrét & °"t°°t"y'e“°“ Kor de. di h

hvl e ﬁ@‘ ohydrate was d?sso?\ze m\,wybdate dihy- o
gtagtsgﬁ/eé , % g?entag F ad Erdﬁl? fop 'F'ét sogtboa EFH b'bg'f(fbﬂﬂehy--_--; -

drate and p ‘ﬁw"é‘ T‘?e'?nrﬁ" ?rﬁe g ageP‘ne resul tant sol ution
| n th| s spr d,_%;mlmioﬁ &F above- :
 Sodium tungstate dihydrate :0.7
Citric acid monohydrate 120.0
: Stannous chloride dihydrate :0.7
- 40  Tetraethylenepentamine _ :30.0
’\.,4 Citric acid monohydrate was dissolved in water, and stannous chloride dihydrate, sodium tungstate dihy-

drate and tetraethylenepentamine were then added to the resultant solution in this order in the above-
described compounding ratio and dissolved therein fo form a liquid agent.

45  Formulation (9)

Sodium tungstate dihydrate 10.7

Citric acld monohydrate :20.0
Stannous sulfate :0.7
80 Tetrasthylenepentamine :30.0

Citric acid monohydrate was dissolved in water, and stannous sulfate, sodium tungstate dihydrate and tet-
raethylenepentamine were then added to the resultant solution in this order in the above-described compound-
ing ratio and dissolved therein to form a liquid agent.

55  Formulation (10)

Sodium molybdate dihydrate :0.7

Citric acid monohydrate 120.0
Zirconium sulfate tetrahydrate - 0.7
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descrl bed corrpoundl ng ratio and dissolved therein to forma liquid agent

35 Fornul ation (8) Sodlumtungstate di hydrat e 0.7 Citric acid
nmonohydr at e :20. 0 St annous EP@M4PIASR B4 di hydrate ;0.7 40
Tet reet hyl enepent am ne : :30.0 Citric acid rmnohydr ate was

di'ssol ved | Tewd@hyinepehi@ins! anNous Cléo@r i de di hydrate, sodium tungstate dihy-

drate and t et roRAd deMinRAGREEE ¥83 diRolVEIBwdid,2Rd Ak6iRIrbulits, SdaRM Bt ddediiydeRlahd N
| n:t hi's. .or diethiiBnebéitaniridMeéft thed @8dot toliRGlestIMOLtIRIINt Bis 6radr inthebolediestfibEd émbound- -
therein $0 hgrato andldissahed timeerts forrd B liquidagenti] at i on (9) Sodi um tungst ate

di hydrate 0.7 Citric acid nonohydrate »20.0 Stannous sulfate
:0.7 50 TeFormaaliopl(Whepent am ne :30.0 Citric acid nonohydrate. was
di ssolved in water, and stannous sul fate, sodiumtungstate di hydrate and
tet- raethy bﬂ?ﬁ?ﬁib‘ldw@re then'®ded to the resultant solution in this
order i n't hﬁ‘“ﬁ@d@@m@é&?‘? bed corrpmﬁ'?d’- ing ratio and dissolved therein to

forma |i qu 8"93%" ifatg 3"% | at i tﬂ'IT ( 10) Sodi um nol ybdat e di hydrat e
0.7 Citric i rconi umsuL ?athyd S
. o s sulfate hep ;ﬂﬁ fw
aglg rlrgnghy te "%' en? %113%6 vjﬂrr t%%% eﬁ dn o resultantsoluti?n m er‘?: bgv
nol ybdat e d| - rae ehnemén am n V\Ere t hen added to the

resul t ant SP&HBIhﬂUﬂéiz?ht h| s order i n t he above-described conpound- 5 ing

rati o and di ssol ve erein to forma liquid agent. Formulation (11) Sodium -

mol ybdat e disbyii difddate dihydrdte 7 10 @#ric acid nonohydrate 1 20.0 B

I\/anganou;s, Sgirdcatie mospyddty dr at re  ::49.07 Tetraet hyl enepent am ne

0 G tri micketsuttataheptanydidtet e was di.ssol ved in water, and manganous sul fate
hept%ﬁydr at Tetrastbylenepantsmingbdat e di hyadoat e and tetraet hyI enepent am ne were
t hen added t o Gitieacidesnblydnte waodissoivestin watert dnd sicket sidfate heptahyrisate besiugy mdlybdate dihy-
descri bed cdmilecand thtmefhylenspentapning weiestberi gdddd tohthe edstitaniosofutionnin dhi¢ orgeri inl thegabave-
For mul at #5ond¢s¢ibpd ehmpovnding tatio endsiseoidt! Hipeeinde form aliquidagent.7 20 Citric acid

nonohydr at e : 20.0 Nickel sulfate heptahydrate : 0.7

Tet r aet hyl eﬁ@ﬂ'@’ﬁ?%ﬂ"‘?te : 30.0 Citric acid nonohydrate was

di ssol ved in wat er and ni ckel sulfate heptahydrate, sodium nol ybdate di hy-
drate and t e'n ent ani ne we then added to the resultant solution
in this $rd "ﬁ'd o'éf 25 desf41 bed conpounding ratio and dissol ved
therein to en# L e'gﬁent Fot ation (13) Sodiumsulfite

' 0 7 30 O? ldithe & nQﬂ}H&ML Qigﬁ':lved in water, and sta%goug chloride dihydrate, sodium sulfite and tet-

rasthylenepentamine were then added to the resultant solution in this order in the above-described compound-
35  ing ratio and dissolved therein to form a fiquid agent.

Formulation (14)
; " - Sodium molybdate dihydrate :0.7
(L 40 Cltric acid monohydrate :20.0
Stannous chioride dihydrate 107
Triethylenetetramine 130.0
Polysodium acrylate 2.0
{molecular weight = about 8000)
45 Citric acid monohydrate was dissolved in water, and stannous chioride dihydrate, sodium molybdate dihy-

drate, triethylenetetramine and polysodium acrylate were then added to the resultant solution in this order in
the above-described compounding ratio and dissolved therein to form a liquid agent.

Formuilation (15)
50
Sodium molybdate dihydrate :0.7
Citric acid monohydrate 1 20.0
Stannous chloride dihydrate :0.7
Triethylenetetramine :30.0
85  Acrylic acid-methacylic acid :2.0

copelymer (molecular weight = about 8000, reaction molar ratio=1:1)
Citric acid monohydrate was dissolved in water, and stannous chloride dihydrate, sodium molybdate dihy-
drate, triethylenetetramine and acrylic acid/methacrylic acid copolymer were then added to the resuitant sol-
ution in this order in the above-described compounding ratic and dissolved therein to form a liguid agent.
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St anndus chl oride di hydrate 0.7 Tetraethyl enepent ani ne : 30,0 v

Citric acid nonohydrate was dissolved in water, and stannous chloride

di hydrate, sodiumsulfite and tet- FB8AMRARRAApent ani ne were then added to -
the resultantsolution in this orderin theabove-described conpound- 35 ing
rati o and dfssdbtiveds) herein to forma |iquid agent Fornmul ation (14) Sodium .

nol ybdat e di hydrate : 0.7 40 dCitric acid nonohydrate . :20.0
St annous ch$asiumdeolyiiidie dibydrate . ®.77 Triethyl enetetram ne ;

30. Q_Pol §s o8iaasidimenphysate 22002 0 (nol ecul ar wei ght = about 8000) 45
Citrirc aci dS rderdihydiale di ssoliPdd in water, and stannous chloride

di hydrate, ESUvarsea¥amhedate di hy- dPlte, triethylenetetranine and
pol ysodi um '&P%"ﬁ’@”?/\ere t hen added® o the resuitant solution in this order

%
In the abov&gite %ﬂ%@gﬁ%@ﬁﬂsﬂ dfgs

4
and sangpus chjorida dihydeaty, sodiymmelybdgte diny-
%&&i&ﬁgﬁg‘%ﬂ | ﬂ@on in thsc_)lg% mf?e -

liquid dden i)

Gtric aci diREhERYEPdgemPoUn lngi“”."d ' NG PEREE Gi hydr at e :
0.7 Triethyl enetetram ne : 30.0 55 Acrylic acid-nmethacylic
acid : 2.0 copolymer (nolecular weight- = about 8000, reaction nolar
ratio =4:1) CGtric acid nonohydrate di ssol ved i nywater, and stannous

lhy- diate, tridthyl enetetramnm ne and

chl oride di hydrate, s{dium nol ybdate di

acrylic aci d/ net hacrytrcC=ET@ ! sh—Ga o the resultant
sol- ution in this orfler|in thejabove-descrife compoyndi ng rati o and :
di ssol ved therein to forma it agefMd 14 EP 0 082 B1 Formul ation
(16) Sodrum nol ybdat e di hydr at : 0.75 itri i d nonohydrate

:20. 0 Stannous chloride hydr q : 0.7 Tri ??hyl eﬁ(e)tégt ram ne

: 30\Q Phosphinic ac;{f;:& _[&H3 ' ieeOcL&ngic aci d nonohydrate was
di ssolved in water, and ptarinous chloride dihydrate, sodi um nol ybdate dihy-

10 drate, triethylenete A0 and phosphi ni cCHgb@sNeer e t hen added to the

resul tarff solution in this order in the above-described compounding ratio ... .-

and dissolved therein to forma liquid agent. 15 (m + n & 16)

0 NH COOH NH COCH |
| [err] 25 1) Comparative F ation [T tdle N [err] 16) (1) Conparative
For mul atg on mul ation (17)
' Formulation (17) '
Sodium gluconate 120
, .. Sodium hydroxide 01
- 35 - Stannous chloride dihydrate -1
Sodium molybdate dihydrate 1
Polysodium acrylate 12

Sodium gluconate was dissolved in water, and sodium hydroxids, stannous chloride dihydrate, sodium mo- -
lybdate dihydrate and polysodium acrylate (molecular weight, about 8000) were then added to the resultant
40  solution in this order in the above-described compounding ratio to form a liquid agent.

Formulation (18)

Sodium gluconate
45  Sodium hydroxide
Stannous chioride dihydrate
Sodium molybdate dihydrate
Morpholine
Polysodium acrylate
- 80 {molecular weight, about 8000)
Sodium glucenate was dissolved in water, and sodium hydroxide, stannous chloride dihydrate, sodium mo-
lybdate dihydrate, morpholine and polysodium acrylate (molecular weight, about 8000) were then added to the
rosultant solution in this order in the above-described compounding ratio to form a liquid agent.

K:é'.i'.';:é

56  Formulation (19)
Potassium pyrophosphate 112

*1 Phosphinic acid had the following structure:
16



Sodi um gl-.uconat e : 20 Sodi umhydr oxi de 1 35
St annous chl ori de di hydrate : 1 Sodi um nol ybdat e di hydrate 1
Pol ysodi um acr.yl at ;2 EBAdt2RTuconat e was dissolved in
water, and sodi um hydroxi de, stannous chloride di hydrate, sodi um no-

| ybdat e dehgstuat wdmkge pol ysodl um agg yl ate (nol ecul ar wei ght, about 8000)
wer e then adgteskine Gydrdl@(corénylsbmNt 40s0 sol ution in this order in the

above- descr Paigddianapgatadi ng ratio 50 forma |iquid agent. Formulation (18)
Sodi'wm gbuconat ¢molecular weight, about 8000) 20 45  Sodi um hydr oxi de 1
St.annous chl orRotheshan pyydiirateavas dissolvedin ciaterancbéodionl diydeoxitie hydnazinechydrate (coitent, 80%)
Mor phol i ne and polysodium acrylate (molecular weiih{ahioytS6Q0) were then gdded te the resuitant solution in; thigorée

(ol ecul ar dhebeve-desesibed @UoBNdImTatoipfoyn abwidepentwas di ssolved in water, and = |

sodi um hydr OXI de.
di hydr at o

stantnous chI or| de d|h dr_ate A SOdI um nmo- bgft eI

wer e then a 8¢ ”;7 Paah > ‘e' ek g 'rder in he
above- descrl b | n a‘ 91 Ee orrp % 55 Forrml at i (?
us ngt o stap u numera 1
(18] rorss gl ggf"’ | i el
o S\M n é’ f‘é be; reference numeral 6, ag'
5 Hydr azi ne ava feed tank. 5
SRS ma fﬁmﬁ e
In £l 7 the test water
pol ysodl um assrhdaeawaaa?lbemé hastmremhmu& qré&un )%Cvﬁmt rida th (he'

resul tanj sodtsidd dd thelbbilet §/Bm@s thafthé bhildrivatePWa\onddmatd] bed corrpoundi ng ratio
to forma liquid agent. 10 Test Exanple (Test exanple for confirmng the

ef f et of P (Reraatibr ofgesDweter0Si on on heat-transfer iron surface and preventing

adhesi on of "scales thereto during a | eak of hardness) A test was carried
out by using tz4el df Gpiwatepef Dselatity waoadded tn 561 gf waier obtaingd by retroxing aydnessdiigradients e
nuneral % deentained ingherianwhtanafiQsakasity bythe softenes Showa idig. 3t fiesm astwager. The repyity of ana-

exchangers; lypesiofwaterauality aveshawn ig Table &lowncomer : 15 reference nuneral 4, the -

can bottom reference nuneral 5 a heat transfer test tube; reference

nuneral 6, an evaporation t t/wafle¥apor reservoir; and

referencg numeral 9, g water feed tank. The test hater was
wat er suﬁ’ply tank 9, gnd_a

0 t hen added to.
the water. The water was supplied to the te

boi | er body, the test Mater vaspleated to transfer test.. ...
tubes (heating portio C 20 outside
of the bgiler system sjoELf€ aelile; s ed. (Formation
of test water) 2401 of tap water ‘Q,_ $ addeg to 601 of water
obtai'ned by renoving SeH-e armmed T the tap water of”
OGsaka-City by the softlger . ' o) @kioforrﬁnest&swater. The results
of ana- |yses of water m r1anl e|b. Table b Quality -of
t.ESt&,_‘ﬁ’at"r 30  Total hardness (mg/l)*1 16
| Chloride ion (mg/1) 30
Sulfate ion (mg/1) 26
45 1 .
Silica (mg/l) 1.1
*): value in terms of CaC()3
&0
(Test Condition)
Test time: 7 hours/day (including temperature rise for 1 hour and temperature falling for 1 hour) x 20 days
= 140 hours
55 Time at a predetermined test pressure of 10 Kg/ecm2: 5 hours x 20 = 100 hours

Test pressure: 10 Kg/em?

Material of test tube: STPG38

Heat-transfer load (evaporation rate of heat transfer surface):
Heat transfer tube No. 1: about 170 Kg/mz-h high load

16
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I'tem

. _ o Average pH 35 P-alkalinity (mg/l)*1.

0 Malkalinity (ng/1l) *1 56 Total hardness (ng/l)*1

16 Chloride ion (ng/l) 30 SulfatcéEPgssacssig/|) , 26
45 Silica (ma/l) 7 *1: value in terms of

[err] 50 (Test HedtdhdstePtabe N& 2iabbit BEKgimf2H¥eWlosd day (i ncluding tenperature
rise-for 1 hour HedttharsRPTBS RS, U dbodt aFd Kgher-hfrigh 1chd hour ) x 20 days = 140 hours °
55 Tine @the avaporatid taty diithe Geht fransfer S0IT63 9 JeRersl boildl3 is604d 100 K§/in2 1 aktdiHé &vap-
20= 100 kBoumnstidraste ofsoms balie® exchédsKQd KgantH in Madreyeassl) of test tube: STPG38

Heat - t r ansf er | deed of heatiyaosfex hibe9.026ine (Heét tlarstelr tube Noss1 @nd 3ur f ace) : Heat
transfer tube Némountofdblding waer01g/[err] high | oad 16 EP 0 408 082 Bl
Heat transfer t Eapomiion: gboutlfglt 80 Kg/[err] |ow | oad Heat transfer tube No.
3: . about 170 KgPpwrate: abgubf (intermitterfile evaporation rate of the heat transfer
surface 8 generes waisjapalipyssaftenedwaterof Degkatkity F¥% ¥ priginghiep wetps ofRQegka-City 30%gr a1 j on

rate of some boHP¥p _@ﬁgﬂﬁ@ﬁg@gﬁ;&*ﬂ'g”ﬁ"ﬁﬁ ecent years.) Area of heat
transfer tube: [err T yagdutne 2 haringss feglz ‘NB?'.'yzlbéﬁ‘G‘%?oﬂr)munt of hol ding o
water:. 101 lé\é Pr%to%i N a&out 7 Kg/h Blow rate: about 5% (intermttently) . .. -
10. Tes-&waﬁe&-qﬂgﬁ—\y: softened water of Osaka-City 70% + original

. 15 . . . o
tap water of %@tﬁa Enbd BedA LiHielaCHS nibiek ﬁ%&f&?&kﬁ&%[ﬁg&h &5 o i}ké‘& it
har dness ( Ty b, Wb B ESSF RSt ol il imb bt
Confirmatio bﬁ, ed drSdumhatieh in T %ﬁﬁter the tes ad been conpleted, the _
hi gh-10ad hegle) fesieNea 185 19 shol tHel/kbaits Vi fhe HsR WARK Gded theddthluibtioRs @FID PIB), tespd¥BelyOf
scal es, e FoitiRBdns (1) o115 brid (F) Wnb adted BY thét!tiiGomsehtratidhan 16 BB Wefdr Was 10BEmdN, arid)
wer e, exam n@ermulblishs (Fpadd@m)vére adiad 54 thatGheoRcefitrlibriias 200b mgn. Tabl e 6. Not e)
Test™Mos. 1 t oAl aalioyeniodsts shewnih the table ateliepéctilyshominibg the deheshtritions ih thie Bolletiiske® N S
(1) to (19), r«drTrestdesadhesion Bdex wasestulbtad frambe ¢akhiaton equhbon balmel ugirig$he average waighte d
so that the codiicalciin adhering to the highdodsigietdnansiem tube Nosa s ai®00 ng/ |, and
Formul at ®ons (17) and (18) were added so that the concentration was 2000
ng/l. Al the adding anbunts shown in the table are respectively shown by
the concentrati #¢&1enadhespen| tRY@* &F. *1) The scal e adhesion index was
calcul ated fromthe_cal cul ati on, eguati gn hel ow usj he, aver age wei ght of .
cal cium %dher' ng towteggﬁﬁi 8%-?%1& aaté%}errg'ﬁgf g? ﬁt?'}g—#%asdl 1 and 3. 25\Scale. ..
adhesi on™i ndgx = : - '

Weight of calcium adhering to high-load heat transfer

% portion during' use of agent of test No. 36 (mg)

x 100

The agent of Test No. 38 is a typical agent of the invention disclosed in Japanese Patent Publication
- 40 No. 62-27157 of the applicant (describe above as prior art in "Description of the Related Art") and it has
. . the best effect as prior art. This agent was used as a control for the purpose of further clarifying the effect
of the present invention. The deposit of hardness ingredients was measured by washing each of the heat
transfer portions (test tubes) with a 30% nitric acid solution and then subjecting the washing to atomic ab-
gorption spectrophotometory.
45 +2) The criteria used for integrated evaluation were the following:
5 ... The number of pitting is zero (number/dm2), an anticorrosive fiim is present, and the scale ad-
hesion index is 20 or less. It is generally decided that an agent is very good.
4 ... The number of pitting is zero (number/dm?), an anticorrosive film is present, and the scale ad-
hesion index is 21 to 35. It is generally decided that an agent is usable.
50 3 ... The number of pitting is zero (number/dm?), an anticorrosive film is present, and the scale ad-
hesion index is 36 to 50. It is generally decided that an agent is usable.
2 ... The riumber of pitting is 1 to 10 (number/dm?), an anticorrosive film is absent, and the scale
adhesion index is 51 or more. It is generally decided that an agent is unusable.
1 ... The number of pitting is 1 to 10 (number/dm?), an anticorrosive film is absent, and the scale
55 adhesion index is 101 or more. Alternatively, the number of pitting is 11 or more (number/dm?), an antico-
rrosive film is absent, and the scale adhesion index is 51 or more. It is generally decided that an agent is
unusable.

17



-;};-::..-._\_/?é'i ght of calcium adhering to high-load 30 heat transfer portion .
duri.ng use of test agent (ng) Weight of calciumadhering to high-Ioad

heat transfer 35 portion dur EPg40n8284 agent of test No. 36 (ng)"

x 100 -The agent of Test No. 36 is a typical agent of the invention

di scl osed i n Japanese Patent Publication 40 No. 62-27157 of the
applicant (describe above as prior art in "Description of the Related Art"):
and It has the best effect as prior art. This agent was used as a control
for t\we purpose of further clarifying the effect of the present invention.
The deposit of hardness ingredients was neasured by washing each of the
heat ‘transfer portions (test tubes) with a 30%nitric acid solution and

then subj ecti fg—theTwashimgtp atofic=a T SPETtTOP 45

*2) The criteffasused fof integrated ev Pr e t%e f ol

The nunbét of {Pistd Bg i s|zerof (funber™ [ ¢ ant”i cor t"osi

present, and gﬂ.&"ﬂ”“ dle ad- hesion fndex} ess it ig

deci ded that apsagent g s{very|{ggod! 4 .. bers of it 0

(nunber/[err] Ja &% anti corPosive fill Mi$ and_1hé& sg¢afe ad* hgsion
I

o

o

]
i ndex is,21 t L 33T [t I sjgenefal | yideci h agemt is|usable. 5(
3 The nunber ofﬁgyttindg is zero (numbgr/[efqr]),lan apticofrosiye fillmis
present, and {f8zxal € ad- “hesi 6n fndex|i § 3 50° 1] s ;eﬁerél Py

decided that @mgagent—Ts|USablie—21T— of pittTmg—Ts—to310. . ...
(nunber/[err]}qaan gnticorrosijve fifl ml ents, and thewscal € aghesi gn
index |s251 orjgdre.| R iis-general |y “de¢i ded arf agefit is‘”unmsablq. 1
JThe nunbef“aft pijtti ng;g I to ] (n [ ) antilcorrasiveldfilm
is ab¥ent, angl|the2dcal e|55 adhesi ¢n i ndex i $ 101jor nyre.
Al ternativel y} 11 Hes urbet of pi ta,tiﬂgnjs 13 onf mor¢ (nunber/[leer]), ~an
antico- rrosiygifafih izs abgent, Fand Ghe|sgal ¢ @dhegsig\on | ideX i@s $lsor |nore.
It is gefferal §dae% ded ghat an agé'nt I § unugablej 17 EP{0 408 082 |B1 5
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Wien the filmforned in an exanple (Test No.  6) of the present invention
was subjected to X-ray diffraction 5 analysis, the sane X-ray diffraction
pattern as that shown in Fig. 1 was obtained. Triiron tetroxide was recog-
ni zed by searching for the patterngeprwo40he@28%TM cards, and other iron oxides
were not detected. This reveals, that t'he conponent of the filmis triion
tetroxi de.,cyaRBafbapUr face and a section of the filmwere observed under an
el.ectron m croscope, it was recogni zed that the filmhas an extrenely dense
form havi ng Wheftfd Mimkdrived iREH dxbiRfle NG} 6}dhinb BreSant ifNeRtoR R8ssubjédled to X-ray WiRiGtcR
secti o Ofanbijis, frielsaihe/ e fay ARG QEiePY ast Rat Shdwd Y FIg. ¢ WESdbRANSE. AfiironltdroXidéSwas recog-

I €C0gNOZ e chizied By searchin@dr the pattar 6l thelASTNII2eras, lahothet Irbrogkiled Wate hot Qbtedtdie THG@wals
mat.eri al [IthattHecompoentwetyie tith iskiomtetroxidel-i g. 2. Furt her, when the speci nen on
whi ch t he fi Whenesirtfiarant el sastkn obtha filiveete abisérirediuedsp ercdlectron rhiktostomen it pés recvgiized

r ef | ect i orthdt Rye fiirm basan @xtremely desfse fonm bavingrmo defedtivespastivn endwuniferotthidaesset ed, and
it was & ecog¥¥hereapectien of thefdm wvas measwred byian X-reyierpanplyzop It yag mepueized t'pé)ﬁ?amenor
al i phatic WWMWPWWTW&"%?W“&@' in the samgwayag shawidnFimBove, t he present

i nventi on Is Fur arﬂ@ the Sne F'@?’é?ﬁ‘r' twﬂ'wa@ﬂs'nwfwaaemqeswh FRegt to iR, ahsprption
wat er syst §'°°t 'td'ﬁ'P a"l"?%?'zﬁ‘i’ ?‘FﬁtPﬁ:;f"m

l ho
piY A poéyﬁ oxyli
e e v ‘gg ol i 0
i ngr edi entése“r“g'tﬁi‘fe % s&gzj:: ntr 3 a u

the of f ectoidy Lrﬁﬁmmﬂw i tnssrfe s orCOtro
S

the operat| OfheRlesbi Infentibi e eayﬁseﬂm Lmﬁar.e raum,lu?éﬁatersaua.w&o@@ater
A wateréotrbﬂeﬁ,grent nmet hod for pure water boilers conprising adding to the

wat er system of a pure water boiler 0.2 to 50 epm of each of a conpound

whi ch can rel ease aliphatic hydroxycarboxylic acid ions in water and a

pol yam ne gisypisesented by the following fornula (1): [err] (wherein n
denotes an integer of 2 to 5) or an acid addition salt thereof so as to
prevenes cok r devata tredtmertt me®od for pure Waier boiless qomprising iaddingde the wateesystem of epuradaterai d
pure wat er bdpieep.2 tafiepainf epohef @ contpioynd which cant felgade\aliphpiin hydroxyhasbdaligragid ioasiin

(b) to the |mgteemdaﬂoweva)w1eeremtedme§‘§f<ﬂlﬁuwf&rmul§rﬁm wher eby preferably a
preparation containing the two Ing F'é‘&?'éﬁﬂ"é‘"’%" fir@ prepared and t hen
added. 2. A \ﬂ)&'ieé?'“'ﬁ’eé‘a‘?mf‘“’%?fﬁdﬂs)f sk addi é'F'"b’S‘?fP‘éP%mE ?‘é q:g%gﬂﬂl ng

h 3‘(/va ure water bo erp
Egnﬁaoﬁndsteriﬁ b “° f%gg%buﬁ&" SRRy s PN oBjrinp the

hydr oxycar bo “e{%'}‘sd's e Hﬁdﬁfé @ena 20 to 5000 ng/1 of a polyam ne

represent ed Wwétéi%eéﬁlafhmuae ok Qéfmfut& boilels comBrising alaMYas Bielwater SYRRALIPE setbwater

i nt egelg of 2 phier b foMbwiAglcorpbidaddi tion salt thereof; 40 (c) 1 to 100
mg/ | of at | eag) s 8ocoangARHAEbNHEInA hichlcdniraisast Biphaic ﬂmxgmmsiyﬂ& acitigorRfin water;
mol ybdi ¢ aci d, (b} 20tg Sb00GngA®F &lpolyamink edpResatéddy eedolialikgfoimuie(l)t s t her eof , and
(d) a heavy netal conpound which cHiN(CCEMNDHZI rcOni um tin, nmanganese or
ni ckel i ons i n(whetstam,dehalescn Idegenn 2 toof) oantackd @ddito0 saltghdred,n t er ns of net al

| on; saoas to {5 tiedPA myof stésastone wmpound selested from thegtoup consistingief sholypdicacidgyngstism
of said soft wesidpitrpusiacidand glkelipaisyheresf.and  nreferably the ingredients (a)
to (d) are addtdiafesvy petakeompoysd whigh %‘eﬂse F'FF°‘§%H“ dndreanaes or pfgkl iopsig water, in

i ngredi ent (c) a'?%’"%‘f‘ﬁé?&?&bﬁ?"’ﬂ"@*?’ﬁ'si |n redient (a) s
pref erabl y 1(?83? Ta' sa‘ é‘?h‘fﬁ '°f8'
g/ | arfd the %re (F) s refe er%’ h05 19 re |en
preferably a ga 4 |§:3 gl(l bl it fé

t hen added. ta na ed er
accordi ng to y the tota am)unt of the |ngred| ents (a) to
(d) is OCB.pa(WﬁerMatmm%thod toh sofi wasr 06hesbcotding té Slaivi 12 Herebinthe katat gvaoudf of heO 1
to 58.7 part Sngoatianesi(4)ltd (d) i§ 0D pangbyabioat) the (ngledittt (Msiwithit this lnenge efioge to0i8.7@addbbyt 0
99. 6 parts byweigbt, tHatingrédivet (exigwicdh thetangeldf 0i95 to/d9ttipans byhvesighta thgdngreiett (HAHwithin
58.5 parts bythevengpof 0.00510 38 pads lyfweigbt(in keringof netationdl andibe ingrgdientibpimwiti{inthe fagge
wi t hin the rafigas 9.0 88 bywelgl§ a0d Whrerdby theyotahedngantration of thengredipptst(4) o (d)dn thie sol-
concents at i orvtior agenhtds pratgrablyl i@ iet79 % by weight afidi whereby thaamalas Fatio Gglween the ingredigsts (a)
agent is prefasgd fisyithip theganpe b &yt tdilght and whereby the nolar rati o between
the ingredients (a) and (b) is within the range of 6: 1 to 1 :10. 22
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*C- L-M S * [Consideration] Wien.the filmformed in an exanple (Test'

No.. 6) of the present invention was subjected to X-ray diffraggj |
anal ysis, the same X-ray diffration §RR408082B& that shown in ﬂmmmm"""l”“'
obtained. Trilron tetroxide was recog- nized by searching for thetpatterns =
I n.the ASTMicasidératiomnd ot her Iron oxides were not detected. This reveals

t hat the conmponent of the filmis triion tetroxide. Wen a surface and a
section of  t hewhénitina filneemediicee exapmieTest®lb. 6).6f tied ppasbrit dvenionWadsubjaEted to KirayWiftaction

rec og—m z&d tahalysist thesdmie Xamydifraction pattenn @s thialshaleris Big.fovasviitginad ThjirorCetobeitiew4s raceg-
portion and nizediby searehing forithepatiers in theDASTM cardg/and otherdrn dxides were notidetefted. Fhigweveals
measur ed by teatthxcerepenent efter iy Isyientetrodieas recogni zed that triion tetroxide
reaches the suW\"%.‘@é"'lﬁi’?é’Fd aection ef the i werp olesesved under ap plectop misropgepe, i wasnaepgpizedn
Fig. 2. Fur t”PPéFhe filiHhas & ﬁ@e dansrdprmpravipmiadefectya pertionanda yniforsm thisknesss s

exani ned"wth Yo |§ ‘°'f the iimyas ge Teﬂﬁyt ’F\é‘F‘!“@E‘tafVB?\' 'quhﬂt@@f?ﬂ?“@?dean

organi ¢ subs? ga &yerd: Y‘BE‘E‘@ ate G s hat t Bion
AR

cont ai ns nei b h ‘1’ g‘ )& %ﬁ’{'éen
F
Sorrod ﬂo?ﬂe%us Wlafin

acid. 15 ﬁgmnen ali

preventi th Sor

or soft wat %&sté&%f 6'}5 ﬁrate&?é&ﬂ'm% WHIA{ pQHt.EJa eriuﬁ&EoF rP&sithf. ySUpprdssifg’ lycor-
SUPPr €SS NY rsuibfh WithBit e dabhidatbnt tRakHentOEVeR When 1l tsenh&&ne@stlw nts E6eN
when inpuri tni(xeldﬂ&kﬁﬁﬂﬁ%n&rﬂ&terf‘tﬁéﬂ%ﬁoﬁch@%ﬁﬂth@@if&t are m xed (leak) In the
boi | er water, trHagrebdhviVahtion B tierdforéveR) uaérlil for Entréing v bperalibrfof Pliré\edét bolllerd \bEsdft water
IS therefza)rebowy useful forcontrolling the operation of pure water boilers

orsaftwater 20 boilers. Claims 25 1. A water treatnent method for pure
wat et~'boi | ers conprising adding to the water system of a pure water boi l er
0.2 to 50 ep?rhimt each of a conpound which can rel ease aliphatic

hydr oxycar boxylic acid |ons in water and a pol yam ne represented by the C
fol | owi néf fdr nﬁl“@té'r?;““ (fexipere oiptar bolles ppipesingaddingip ghgavatengystemiofia giyre watergy
aci d addition 82et0-2 RSP epm obegciyef acampguad, whih febrql%sq qliphali¢ hydgexycarboxylic acid ions in.. -
ferrous netal F’ﬁ‘%’&?ﬂ%%@?ﬂ@f‘hﬁﬂpﬂm (pprania,@) ter boi | er, wher eby
redlent ga
i

Ay vsn%%wc{%fgn 5 Eg@ﬂ ,ggr@gﬁﬁ i
I I I !
ngre ents Sin .lagf e@&' O a{nﬂwhe b!gt é

for soft wate

water 35 E)OI er tﬁe ovm ng corrpoun'ds (a) 50 to 5000 ny/| of a
conpound ‘whi2ch Asatr frﬁhmsmetaid for ot weitelBoildrd ¥oNpasIRY RGN 10 tOkler isytein df @ swftivater,
(b) - 20 t g 5000 bongr the foflowingeorhpoamdsne represented by the foll owing fornul a
1) [err] - (wher(e) 50 to5000 mpA &f & campoumnt whiphcarobleasetaliphbtjc hpdroxgeartasylic ackdiokistin water; = - -
sal t. t hereof; 40(b)20to 5000 (hg/) of b pbiganiieGeprepenteditiy the following forroute(l)conpound sel ected . -
fromthe group consisting of nolybditaN@HGHNH)ebhgst it aci d, nitrous acid and -
al kali salts the(wwﬁmnmte€a)lnfagdnefa%ﬁw)meala#cimwmaﬂuhmfch can rel ease

.:m:ﬂ-

JD

zi rconi um tin, @dieNRewkofetleast ang eampopndselpgied fiamdlie grqup conpisting efmelybds acl, tangstie
metal in said wafithe® s'}'%;‘% ! t"" 8? éF°°B'B‘?‘1 "éPrma'\ﬂﬂEf‘%TN"“ﬁ% fons [n water, in
such a manner hﬁ (¢] event orroi of defr us e 'Qiﬁ vftﬁ'? szl ref:r e¥‘% reby
. to'the ln ein nt
| ngredi efit (a) | ] R:; £ t&ﬁ ?;)en ﬁgﬁ {3% eﬁ %%
I
and wher eby pr bi tye I
prepared and then added A water treatnment nmethod for soft water
(a) to (d) |s I@kdpats tastols) isied prints by weight, khegngedientri¢) is(vithin kis revige bi0r01 8. 7rpartejiey
of 0.01 to 58. Welghtrtheingredigns [aylatwithip the range; pfdk5¢m39.9 rayts bysweight, Hierinarddient(drigyeithisf
of 0.38 t0 99.0 paris by welght and whereby the total concentration of the ingredients (a) to (d) in the sol-
85 ution agent is preferably 10 to 70% by weight and whereby the molar ratio between the ingredients (a)

100 w9/l in terrﬁF'doﬂ"%?%ﬂa'FGW"%@tqu" revent corrosion of the ferrous
preferably the_j
ferably 1 to 1 _1
%Q@Q tsﬁ‘ﬂﬂs &bd&lreﬂgn ﬁ?\ﬁh Atdﬁblf ! ngre ent L S l rS
boi | ers gfcd diAmgtet tneaﬁmt mattidd forsbie watenbolescactading to Glatrut2l wigheby the total gmawoht of ithes
0.95 to 99.6 péhet@gbg; OWB-T’ 8. Pﬁ'HéYW?'ﬂj’F reog of mets) iop) cand\the Ipprgdient (b) is within the range
and (b) is within the range of 6 : 1 to 1 :10,
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Semmied e e e e s . P e s

tthe range of 0.005 to 58.5 parts by wei ght"(in terns of rrerarr—ﬂ—orr)—‘—arrrd—rhe—

ingredient (b) is within the rangé of 0.38 to 99.0 parts

whereby the total concentration of ER®42Edi ents (a) to v!!gi il@ ’!!
e

55~~~ ution agent is preferably 10 to 70% by wei ght and
ratio bet wepsehfansgragiecdi ents (a) and (b) is within the range of 6 :1 to 1.
10, 22 EP~~~~~~~~~~~ Og~l 4081 0821 13111 | *C L M S*

Pat ent anspr .l CVegtakiren 2ieWasabrbehandiung IOARVaEsd bare Weltiis HIEZugabs varo,3 ssnrebm vérgé einer
wel chesds e Zuddsindom, Gie Bipbdlisahp Hydrog¢aeiphsiiemionen in Wasser frsi-selen kaninahidiaipes Rilyemins
al i phatlsche Hied naphigigenderofsinel (Il onen i n WAassetfrei -setzen kann und sines
Pol yani ns der nachfol genden For mel HMNCHERMNHEH2 CH2MH) . H (1) (worinn
el'n Ganzzahl i gierinmain Gangiabliggs yraddistScheysutet) oder eln$a@eadditiondalz hiervanrromWasdersysteron
zum Wasser syst ttre Relqwasseealiprayialy i fip Kpreosion e Risenmetsldin dVagesrayeiem des Relsyrasser-
El sennetl | i ntojuzape eramoaegaqé@rh#\mss%ﬁestameﬂs (b) zurp,Basfaadtell (9), 2ngegebarinenmy
wobei das Ver h2fVergyssni batrRgt uad ?f?f %?f?‘lﬂé’é’ﬂ%ﬁ'iﬂﬂ"?z'(b&ﬂa"""&rpg%%ﬂ@rp?n
epi n, bevorzug?t‘"\‘ﬁe qfnt ﬁF’Q%ﬁ”"ﬂi"ﬁa’f"'ﬁB 9egbAWith b el bevorzugt zuni chst

she' Zuber ei § Unghetaftbzufivss ndlbiﬁrg fu?@g ?Jel‘b‘alle? Woibies bire Z{J;U:'aﬁ f#l end&HVerbin-
anschl Il £Send gigiaG6MR Nasdbhsidtom dines Vidk L& hbidrs bigs er behandl un

Vi chwasser boi | gd) 50 \\6do6 hgh eikkr Qersikiing QieGfigh mﬁﬁﬂk%&d&ﬁau\@anbﬁ ﬂwﬂé&_nmmwm
Wassersystem si jamm; Wi chwasser boflers unfallt: (a) 50 - 5000 ngA einer

Ver bi ndung, di e (B0 pdoad ngléises Pisiginins\deeriabioigantendomise® i N Wasser frel setzen .. .

kann; (b) 20 - 5000 ngA si nes Pol yariNGHGENHRAChf ofjgenden Fornmel (1)
H2N( CH2 G2 NH) , . H{(worin n el Tanz26hliges von 2 - § hedeutet), odeceimSitraadditivhdshig bisrvoon 2 - 5
bedeut et’), oder (@i n1®yoeanightens einet Yerbindung,cragewéhit @us def GrupgeQlipstshohd avicvidlybdinens
ei nex~Aer bi ndun@giure Wolilensaure; saipgtrigeiRdurend hreeAlkdlisalzeainend aus Mol ybdi n- sAure,
Wi framsfiure, $dppersSe etillverkindypg dip Birkopiumd, Zipy-i Mpagancoderhickelipnen in Wasser in einer
ei ner Schwer et a/Mepgervey Balo Y M ”és@f”rﬁ%ﬂﬁ MefpllionyAraisgtzen kgamgan- oder

Ni ckel boiﬁen i nY §§€’|'°s ﬁ" tepmpial 9‘3 des Wﬂ@‘“ﬁp‘A’“‘!ﬂ%’gé’Eﬁh?‘f"ﬂkt"‘%ﬂ de

Nacabr bun d% ng’?;r%‘éié'“féé? G o ba L e ol
V\aSSf}r system ey rzug der Besta Ag% tr%,tﬁun .
\(/\ga den( dzjar?e\(;gr ! 'Ida(ﬁ{d&ﬁf %g?/orllz@ug @Q\I}é /aﬁg Wéer es %?gb‘f (a

bevor zugt 190 Verﬁﬁ@r@zuﬁ%éserbéiﬁﬁdhﬁ@%ﬁr Nahvaiskertiofler nEUﬁ\ﬁﬁépﬁiéﬁtz worin dié G8safflidnge el

der Best andt ei Besfahdtelld ¢y Bis &) {0 GaWichtstéile BElragTddr BERInGIBINE) innérhaib 46y BersichEVoA DDUHE

sin die vier DBssytGaith@leibnadet Hastahdeids)nnbdhblb ads Bateiehs voh 8,05 hicoopiiwithisteilen,dr Be-
anschl i eBend zstetyitidpimenialbdies Bedeichs vodaroDsbis 53,5 Gewichighlien ¢angagaizandis Megllibriyiund der
Vel chwasger bol Bestandteit(b)immerhria dés Béreichovdnio,3d ble 950 Gewithtainiierdiegiaund Berint dierBhstratken-
(@) bis (d) 10®nicationdehBestandisile (eh<tyimbisungdwitte! Bevorzugtd9-0Geyichtsprazent badigtiundivogin - -
Ber-ei chs von (dagMolyerbéliply zwischensieniBestandiefiend{a) urid (b) Breshaibrri¢s Bepicksapn §:hbie f:hlept
des Berelchs von 0,95 bis 99,6 Gew chisteslon, der Be- standtell (d)

i nner hal b des Ber ei chs von 0,005 bis 58,5 Gewichtsteil en (angegeben als

Met aggl Er‘ﬁ’d lsatlonspg Bostandte!l (b) Innerhalb des Berelchs von 0,38
bi s clptst 'rml 'en %) nd vvor n,di e Gesant kon, dg.gntlr‘syskmede.ud,una
der Best 2;?;z'e'n o ;gr e e S
Best andt ei | en mgg'\’ ' s ie y erer o s von b gb) %p%'yamm 40
Revondi ¢t | ons' 1. Proeai pour tra lIlﬁr(Clg;,Cﬁﬂl"l) @es chaudi bres a eau

pure, conprona@hnshaqdéhs h bet & bniled dsd4%) G B del Eadbitln &‘Me B8\l b eMp&RRdtalebitddion d€
0,2 a 50 epm (44 rhétd) ferr8ilciaRsbsisystinfialeaddd coltd dhbRierd Heai Puib, id¥ BBIPddFte qud)de PratéFence,
conpose qui  pOldtappdrivhlesh ditbempdsart fb) 8l campdient (Y 6l sOip&e MfeRaY 1, ethiueleSdeupédiipbsaite
dane i'egu, St sofdndegpréfinence dhborivréparss &-endlille ajoutés. presentee par la fornuls

sul vante (1
( ; Procédé pour traiter{’eau pour des chaudiéres & eau douce, comprenant Faddition au systéme d’eau d’'une
' chaudidre & eau douce des composants suivants :
{a) 50 4 5000 mg/l d’un composé qui peut libérer des ions d'acide hydroxycarboxylique aliphatique dans
I'ean; '
(b) 20 & 5000 mgA d'une polyamine représentée par la formule suivante (1) :
_ HaN (CH,CH;NH),H ]

(dans laquelle n est un entier de 2 & 5) ou d’un sel d'addition d"acide de celle-cj;
(c) 1 a 100 mg/l d"'au moins un composé choisi dans le groupe consistant en acide molybdique, acide

23



H2N (CH2CH2NH) j H (I') (danslaquelle n estun entierde2 ﬂ
d" addition d' acide do celle-cl, pourerrpecherl a corrosion cjﬂlmltlmlm] ﬂu i"l i
dans ce systene d'eau de cetto chaufP@488082Bdau pure, de telie sort$ quo de -
pr6ference, |Is rapport en spmdu conposant (b) au conposant (a) no soft pas.

I nférieurda 1, aingsiiits, hoife niv@iuket ROSPASHRIThaauk Bicalins, ot SOl ent de pref 6rence '
d' abord prepar egd)@b canppss datménd purd G8l.peidt libéréPidecienbeir@aiuin] était, inangandsaou piokel dkas
chaudilres a eallestipaname qu@oltH dee®i$iin 160 napd en termes ddon neediiee d' eau d' une
chaudiere A eapputempdeherle sorosinmdioaitd forreuxidaete systdfna X'eBideaoiODaudidry 4 oad tawe, de
conpose6 qui pelesoitpquerde dedfdreneantos ebmmedadie (4) 9 () sony deutds @t9dui dg incchaydieps Aemall denge
dans |' eau; = ( byn degauantiséxiglepgyele epmppsani{c)repsdsptede péference 3i5a< 0Hmgh, lecompasant (2}
sui vant e (1) doneeférenas APHARAOA mof. e compysant(dide préfimnas 1 & 100 malm! af jp cempgsant (kide 2
ab5) ou un serpférnce§02:5pQ0 el of ay'H-ageat cotenapt lgs q“a‘(ec‘?mP°sa"'i€ﬂ5d?TUffP’°EP°é'Gb°’d

nmormms  un' corrpo%’%"etérﬂSI"?f‘"”“d"éﬂ‘l‘:‘,s |'s groups consistant en acids nol ybdl que,

aci ds 23 3" “prockdépourtaiter Teak b&drdalma% dres 4 dal todnk th feberkioktion 2. ns|equenaqE£3.- .
408-082 Bi " (itgtotaie des composants (a)a(ﬁ) estd 100 Parti ﬂgﬁtobrﬂb@ant?:ﬁg Pris'da

llours sels de Wyidoin #eGPeiteSen piids, (FoompobamyiRRTEMES dals usdswssmwes

| berer dgs i ongn pids, G&M&ant%)%btréommlaﬁtﬂmﬁg‘aﬁmﬂlde 0,063ds wlu%ﬂﬁs en (RRE (en@dimé! iR
quantit6 de O, hetalighéflet Bibhpdsant (bpssidmphs ; daf1a GENnRY del03BI£99,0 parties 8n poids, etla cdHOSH:
enpecher | a cowdtiosioRie dekicofipbsants (P4 (dp dans Ckijdit eff SoldigS dstd&préléreiid d6l €0 L EI% €h poids
chaudi bre a eaetieoppot motdite dné les capotants (a) et (iesiombrirdemieganinegie€dripio®ant s (a)
A (d) sont ajoutes a |'eau de |a chaudlere A eau douce en des quantites
telles quwe | e conposant (c) repr6sente de pr6ference 2,5 A 100 ngh, Is

conposant (a) de pro6férence 100 A 5000 ng/l, |e conposant (d) de preference. '-

Eﬁb nglmM et |e conposant (b) de pr6f6rence 50 a 5000 ng/l, et qu'un

agent contenant | ea quatre conposants eat de pref6rence d' abord 1lo

prepar6 et ensuite ajoute. 3. Proc6d6 pourtraiterl'eau pourdeschaudl eres
aeau dou¥e sulvantla revendication 2, dans |equel laquan- tit6 totals des
conposants (a) A (d) eat de 100 parties en polds, |e conposant (c) esat
conpris dans la gam ne de 0,01 a 58,7 parties en poids, |le conmposant (a).
eat conprls dans la gamme de 0,95 A 99,6 parties 15 en polds, le
conposany, (d) esat conpris dans |a gamne de 0,005 a 58,5 parties en polds :
(en terns dlon netallique), et |le conposant (b) eat conpris dans |a game
de 0,38 A 99,0 parties en polds et la concen- tration totals des

corrposants (a) A (d) dans |I'agent en solution eat de pr6ference de 10 a 70% - -

en poids otle rapport nolairs entre | ea conposants (a) et (b) esat corrprls
danslagam*redeGlAllO : 20 25 30 '
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