DESCRI PTI ON METHOD OF CORROCSI ON PREVENTI ON FOR RESTI NG BO LER 5
TECHNI CAL FI ELD [ 0001] The present invention is related to
corrosion prevention nethod of a boiler during shutdown, in
particular a corrosion prevention nmethod of a boiler which is filled
with water including chenmicals and stdred. 10 BACKGROUND ART [0002]
When a boiler plant is shut down, the tenperature of a boiler water
decreases, and the pressure becomssorgRTiy” which is |ower 15 than
air pressure to absorb external air which includes oxygen leading to
a cause of corrosion. Thus, in the case where a boiler is shut down

for a rel ativel_ly Ionggperiod of tinme ngr exang)l e, _nore than one
week), ther eMETHOReRE EORMOVEGN BEBEAGENTHONIF @RRESTING BRUER shut
down. [0003] 20Conventionally, a method in which a boiler water is
conpletely blown and a boiler drumis dried using a desiccant such as

silica gel o d inside the boiler drum and a dry storage
nmet hod C?n #JEN@@L%IAEFZQ drumis sealed with a nitrogen gas, have
been adopt gﬂ)oaa nmet hods to prevent corrosion of a boiler plant during
shut down 25(Japan Industrial Standard JI'S B8223 established 1999).

[ 0004] Homvey BFasdnt ihtentiars s vd1ated tdeohrob| e prdlediticrametingd be
di scharged or the boiler water can not be conpletely bl own because

t he struct aof a bafiler thiring skutdonselin piasticolaplaesqrrosiobareventionfrhethdd
to adopt the 30 above nentjoned dry storage nethod and thus a wet
storage nefhadailer whighdsfidgdiwith staiel nelldingchemicalt redcioledo) .

[ 0005] In this nmethod, water obtained by adding either
hydraz]r(he at an additive anount of 100 to 1000 ng/Liter or sodium

nitrite at Bg@;@@ﬁidﬂ,,gg Rrgnmount of 200 to 500 ng/Liter to pure water
or soft water 1s used as water for storage (storage water), and a

boi l er drupdee)filled with the storage water and stored. [0006]
When a boiler plant is shut down, the temperature of a boiler
water decreases, and the pressure becomes negative which is lower

15 than air pressure to absorb external air which includes oxygen leading
to a cause of corrosion. Thus, in the case where a boiler is shut down
for a relatively long period of time (for example, more than one week),
there is a need to prevent corrosion of the boiler during shut down.
[0003]

20 Conventionally, a method in which a boiler water is completely
blown and a boiler drum is dried using a desiccant such as silica gel
which is placed inside the boiler drum, and a dry storage method in
which the boiler drum is sealed with a nitrogen gas, have been adopted
as methods to prevent corrosion of a boiler plant during shut down

25 (Japan Industrial Standard JIS B8223 established 1999).

[0004]

However, in the case where the boiler water can not be
discharged or the boiler water can not be completely blown because the
structure of the boiler itself is complex, it becomes difficult to adopt the

30 above mentioned dry storage method and thus a wet storage method is



In recent years, as an alternative to these wet storage nethods 10
menti oned above, a nethod in which an amne with neutralizing
property such as nonoet hanol am ne, nn&oisopropanolanine,

cycl ohexyl am ne, 2-am no-2-net hyl - 1- prropanol , or norpholine is added
at an additive anmount of 100 to 1000 ng/Liter has been proposed
(Japanese Laid Open Patent Publication No.2002-129366). 15[ 0007]

However, t4qwssteddnyisd Qh8IBsEAhegmbliaredprggg)ens such as the
following. [0008] That is, according to the dry storage nethod, when

t he shut d6®WASPOperiod is over a long period of tine the desiccant
must be periodically replaced and is therefore troubl esone. [0009]
Because hydrazi we this rag tatef @bfrined by adeingogigheichydrazine atige nay

D o e B b O P BRSO A B B SRt
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Wi th neut nghie?ifBe sRirager (slorabBevatRlr], M iRk ik &l fildd WeRRiHE | N,
for exanple, a boiler which I's operated with a high pressure or high

t enper at urgomgenatat and sTdrad.i s, when the amine with neutralizing
property is mxed with operating water (water which 5 exists inside
t he drum dPC8B6boiler and is heated to generate steam during the

boiler is operaigd%, organi c acid or carbon tgiéoxi de is produced by

the{jmal deconpo |_trl‘b?ﬂt&?eatrﬁeaérﬁ”n%'tfﬁ‘aé'é’@r*@a _SFH'ée"pﬂ%gQ?é%F%\%ﬁer,d
t . . ; . VIt

vater B aredfione aBoverh ThetPadhRhER AR W RN rpPlBL

troubl ed, JQnt hOwdhddthdrORAROhdhdiSSONaNoidthir Q{ygm[@\sxmwe As

aresult, a problemarises in which it is necessary bl ow al | t'he

st orage wa-aminasmeghyl-itpropenchse mbaitlinkeiscaddsd apaaesdditios whi ch
wat er cannot be discharged, it is also necessary to sufficiently
cl ean t he dmeuakobf 00 e 1N0nmgdiitey pas berntpopnhed (Japanpee deitbn is

started again. |n addition, 15 although sonme kinds of amne with
neutral i zi e,e'brP@B%m gliél*%afb@? &%%é@ig‘t 9#68)ised as a boiler additive
underalgni tgﬁoﬁ)at es Food and Drug Adm nistration (FDA) standards,
t hey e r{o proved as a food additive in Japan. As a result, in

the case where HiRyS/?atRaddl EdhventRI WMol HBve P%Hléﬁmgcﬁ@ﬁgée nto

direct contact wth human or food 20 products, users tends to

unwi | i ng the folewidie am ne because of safety. DI SCLOSURE OF THE

| NVENTI ON PROBLEMS TO BE SOLVED 25[ 0011] The object of the
present ir0888Jon is to propose a nethod of corrosion prevention for
a resting boiler, which can be %gléjred to any boiler and by which a

high | evel of sdhetis . EsraFUsINatARLTYHoTRIGMEIabhy e Hievht dewn
eff ECtz% OVpeerrioa}i 55039e|p§ rlbt?cfji p%friotdI ﬁtir%%”th%edé)s%@éﬁeﬂmt be periodically

replaced and is therefore troublesome.
[0009]

Because hydrazine is suspected to have a carcinogenicity, its
use may be avoided. In addition, because sodium nitrite is a solid

25 compound, in a boiler which includes a superheater or a turbine, sodium

nitrite can only be applied in the case where it can be back washed with
pure water after storage.
[0010]

Although problems such as the above mentioned problems have

30 been solved by the wet storage method which uses storage water which



4 MEANS FOR SOLVI NG THE PROBLEMS [0012] The present invention
proposes the follow ng nethod of corrosion prevention for a resting
boiler. 5(1)A nethod of corrosion prevention for a resting boiler
conpri si ng: shutting down a boi Ber which is oper at ed, said
boi | er being supplied with dehardnees water; and then, filling
a drumof said boiler wwth a storage water which is obtained by

addi ng aminieddsotiteharideetith nattraliziand repertynthe m(&&lﬁ?éprﬂiblé'rﬁd of
corrosion prevention for a resting boiler according to wherein
sai d dehar stilesemadn &r, fios example, adxodler which is opeppiegi wigh wabigh whi ch

I s obtained by addlgﬁ ammonia to a boiler water, said boiler water
bei ng hel dpier?sé'é‘? @' bBah dempegaiure SUPRENSHST.de T Rt aih e ihePMiPEmM as

esting borna ek propeelye Miked i obraiy Pt et wiika ) o
wat er fg 0"%}.9% i‘n@?dvﬁ %Er cgtabﬁbill r?jcf e 2Yad t?r)]:@éhera fe stgam durin

suppl ying a water al ne y addi ng a hardﬁess

water to tipe baigddie Gierdbd, bﬂ?éﬁrc ﬁlurarae%rsahdné&l%aigqarwaueéd by( 4)
The nethod of corrosion prevention for a resting boiler accordi ng to

any one of thetinal deC8npaditoriof taiathiheitbetedreasadee futbof dekivater, (5)
The met hod of corrosion prevention for a resting boiler according 25
to (4), V\h@?@dﬁﬂsﬁi?dob@plﬂéf V\Wégl’ ®rdapecteasecrcidmondiichiydy afdeedi th a

t f 50% OF. THE | NVENTI ON.. [ 0013 0As
ooes" Y canlat ) stRo And BUS feaTenant 1 DOl ARS8 PHLP HOu I,

boi I er, qj“rfh%%gﬁﬁrﬁgg\@ﬂd%% Qereﬁé%nlyyra? eé!te@ér?cﬁjeﬁaté MANOGed i W1 Ch

t he boi an anmoni’a so e ‘torroSi on

prevent i onp/gMibadaed hﬁwﬁr&ﬁm nE BV AH G QIPthePRbr &gk Waténwnky Pe
of boiler. For exanpl e, the present invéention can prevent corrosion
of yet, in the case where there are spaces from which water cannot be

discharged, it is also necessary to sufficiently clean the inside of the

drum using pure water when the operation is started again. In addition,

15 although some kinds of amine with neutralizing property are permitted to

be used as a boiler additive under United States Food and Drug

Administration (FDA) standards, they are not approved as a food

additive in Japan. As a result, in the case where the steam which is

produced from a boiler comes into direct contact with human or food

20 products, users tends to be unwilling to use the amine because of

safety.

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED
25 [0011]

The object of the present invention is to propose a method of
corrosion prevention for a resting boiler, which can be applied to any
boiler and by which a hiah level of safety towards humans and high
corrosion prevention effects over a long period of time can be obtained.

30



5boilers to which the dry storage cannot be applied or boilers to
which the wet filling storage which uses a solid corrosion prevention
mat eri al. such as sodiumnitrite cannot, be applied. Furthernore, even
in the case where a boiler is shut doftn for a | ong period of time and
stored, when the boiler corrosion prevention nethod of the present
invention is 10applied, high corrosion prevention effects are
preserved. MEANSFOR SOLVINGT HESRROBEEMS anmopni a does not contain
carbon, even if the storage water is not conpletely bl own or the
boi | er drUfPil@lnot sufficiently washed after storage, it is possible
to avoid causinq_a 15 degrease_in t he pH of feed water, condensate,

or boiler water IHERIFSEN l”b":%ﬂtl‘:’"a@iocﬁ’oéga_tBSFBBﬁWm%medbogtogf. are
IOroducezsaczor?%%iglﬁlpﬁg%%ﬁ@;‘gglra_trggtéﬁg%rogél on of the boiler is started

agai n. SSi bi d hi ndering the boiler

oper at isonsq§ue Aomathddet 8 sidh prdvrtiBRNVAEEl Msltihgoboid bf’%r\«?ge{) "

steam According to the present 1nvention, 20it Is possi ain
favorabl e drum shatthge ddvieca shatdrhwaiicleVienopapated| sdiduBbilef being
additives for preparing storage water conpared to the nethod using
the am ne wiupplieduwvithldehiandneeopatey anfd®Es] Furthernore, the amoni a
which is used in this invention is cited 25 as a DI RECT FOOD
SUBSTANCE under filling adremelesaigbriler wilha atorane wateswjchde ehtained as

a food additive.in Japan havj hi gh | evel of safety for humans. As
a result, Gl%\‘f?gﬁm@ o) %W'aiqg %rgagﬁyvaé AN SOMNY he storage wat er
i S notynbl ev i . i ! r in,
the b1 erZhat or eG4 OoERPREY PvEpubATerbEling bosT acFardifg
operat i On&of@ . Whef¥inpeagiddbari e 98 waet idi Abige Ragtef ul subst ances

for hunans. ODI MENT FOR CARRYI NG OUT THE | NVENTI ON [ 0016]

5Dehar dness wat eupplyindevaieessith isnoletainexh byreaitsn gvatnenowid thatbasler
undergone a treatnment in which the hard conponents are renpved and
sof t wat erwaled. pidebaigrevaissbsing held fresaisk bgiteydomm ¢ teetheelisidmet s
water. Soft .water Eans wat e({ whi ch ha¥s under gone a dem nerali zi ng
treat ment , SAPRAET GLHT S 5219 SIURAE WFIER t hat concentrations of each

of Ca ;10 My [ TR o S:gé/- [ ;
| ess. urg(%%at eﬁ@sﬁ%ﬁfofﬁéﬁﬁg@h I rrggbﬁ?ﬁgcs"l\?\nqtgﬁl n vvat”leelrr%%g\eg&lggen
removed byof(iiht whki®iR or a demi neralizing treatnent, that is, in
which inpurities other than the hard conponents, such as ions other
than the hard cdisuheging, aobgiteri waserbfbandhs insidé oheald bejlehalrerheen
removed. 15[ 0017] The corrosion prevention nmethod of the
present i rd/&hthelh can be applied to any boiler, nore specifically, a

l'i ndrical boiler, t be boiler, th h_flow boil er.and
ci rcul at 1 on boi PUPPLARS thevpldle Whirleds bbaiard hly»af 8 pEMGRE o °

pressue boi i ure: hoi e . i e r

boi | e?gso. I(%éijé%@?t??gﬁ%@e%gﬁéo'&gbn ﬁke%/azﬁt?%'rllgpngtrﬁ@daéf §§¢¢egfﬁrgggnt
i nvention gaferal so be applied to a boiler having a superheater or a
t urbi ne whi ch cannot be back washed. [0018]

(4) The method of corrosion prevention for a resting boiler according

to any one of (1) to (3), wherein said boiler is made from steel.

(5) The method of corrosion prevention for a resting boiler according
25 to (4), wherein said boiler has a superheater and is operated with a

recovery ratio of 50% or more.

EFFECTS OF THE INVENTION
[0013]

30 As above, according to the present invention, because corrosion



A pure water boiler or a soft water boiler in which pure water or
25soft water is supplied for boiler operation is suitable as boilers
for use with the present invention. [Q019] The corrosion
prevention nmethod of the present inverition is carried out in these
types of boilers depending on the differences of raw 30 water in the
following way. 7 [0020] First, in the case of a pure water
boi | er, af oka hdierbirirg shetdohut calnive, eadily pEviested Hyfa hietdodiinh
storage water which has been added w th ammonja. Because steamis
const ant | ywpiduthecBoder isnfllemh sty ap@nynosia pelution) she coresien f ace of

hoar the nBiKan iy Betid BRI bkt Toahtin che e B0 o e of
boi | d i i i il i

vater (ool eritieimbie the RSBt HREARGN'E bikventiRiio¥aids, "
this tigre s6MERAS wnkﬁrthw@mta?g;ggﬁmd&rwgbﬁﬁe?ﬁrﬁ@ﬂbf@tol@hm@ a

to the feed water is suppliéd. Is way, after the
drum of t heebéillirgr stosafe Ivtadh wiskel anabléd cotrdeidiopterentibnpmat@dileslichr om
corrosion during shut down by being stored in this state. 15[0022]
Next, in the sedgendfitrjestsnnoidecapplitd.er Fudhesmotdhessui Irethe sashut
down t he boil er ter inside the boiler drumis once bl own. In_ the
case of fe@h?FFg a\é@fferm‘/ét it dayen £4r2 'opg eeriegafdime apd, ataredywhen

condensed gonpone cause th oft.wate boi | er ,wat er) which has
been 20 su@ﬁ”ﬁg' %&’ﬁ%‘@o‘?ﬁ%’?”ﬁ?ﬁrﬂ’?g‘%dg?.%@%%es&u"ﬁi‘%e'b & ion of
the bojd er & KieBWdrrodibnt b6 e fovd uRi | e the boiler
wat er {'ds S?Pﬁ%i’n I?ﬁe t;(r)?%lep ngénﬁlﬁﬂulﬁt ei s‘?‘%ﬁSEE% to t\)’\gaa cause of

boi I er corjogsiigpn. Therefore, the boiler water is once bl own.
Furthernore, while it is preferred that the boiler water be

conpl etely bl owln additibe, bacaschthrecamineoiaidaas nat epntaam caBrat, dven

conpletely blown, a blowi ng procedure is preferred in which the
boi | er wat éth¢ StefagenyWriIdSIetRmpigtelyddewh @ thedbeiindrusmds Arhg

boi | d I d,b I . [Q023] 8 lity of th
boi | or wat SYTGereBRHAERGH i aag brepessRiota sroBhrsHat | o an
exanpl g5 of dé‘cr%%%% iWee ﬂhﬁf@@&'m‘?éte\“.’a&ﬁ{%é a*Pé,Oﬁ\PPQN?Pw‘é(ﬂ%“bQ&HAEe
water 1s supplied. In this case, a phosphate or alkali hydroxide 1s

used as a bejdrét aenipAdNshrBod dibxide dteabrs ptdRicdPhb §yroRtatediter
enter 5into a super heater etc. when the boiler is filled [0024]

Next, sof tthgavperadionpolr thenboiter istdtatiet agdime n Asduleesuit, tihisapossible fos
suppl i ed tgvéigehiﬁrdrgh%gbtgiell::eorileurnc;[;;elraitignisSdufeutlol an increase in acid
conductivity of feed water or steam. According to the present invention,
20 it is possible to obtain favorable drum storage effects with an even
smaller amount of additives for preparing storage water compared to the
method using the amine with neutralizing property.
[0015]
Furthermore, the ammonia which is used in this invention is cited
25 as a DIRECT FOOD SUBSTANCE under United States FDA standards
and is also recognized as a food additive in Japan having a high level of
safety for humans. As a result, after a boiler is shut down, even if all
the storage water is not blown even after the operation of the boiler is

started again, the boiler water which is obtained after resumption of

30 boiler operations has a low possibility of containing harmful substances



[0025] 10In either case, it is necessary to adjust the concentration
of the added anmoni a dependi ng on water quality or storage period of
time, however, generally it should be 10 to 500 ng/Liter, preferably
20 to 300 ng/Liter or nore preferablysabout 30 to 100 ny/Liter.

[ 0026] 15As a result of introducing ammoni a, carbon di oxi de or other
aci di ¢ substances which exists within the boiler are neutralized, the
pH | evel dbrthivenaved.er (storage water) inside the boiler drumis

i ncreased and the storage water is maintained to be al kaline. As a
result, boiler corrosion can be prevented over a |long period of tinmne.
20 [0027] e stated corrosion prevention effects are
obt ai ned b@Mﬁp%MgﬁiTgp§&jpﬁWY%ﬁc%HtTrBHEd ENTEONg/ Liter or nore,
and the nq ﬁ éﬂe additive concentration is increased the greater the
corrosion B é ntion effects, however, when econom es are considered

corros 2 f _Whe .  SOnS!
bbout 500 gy i LahaiRbst WaiERNEEL PRl INRIGIMERR waldh bnith
consi der echad 0Ad8lgone a treathterttnafhichahvait cdmhsondias dreernasidar

wi th anmoni a should be 9.5 or nore, or nore preferably, 10 or nore.
Dependi ng amd sbi vddee@nidgueowdien mels ngpbdhplategory of #al dehydinessde
or the like which are 9 generally used as boil er conpounds may be
used i n cokdiefat Seht WptEr29pans water whichhasnindergpneea demineralizitiied

The: amon; G e SASSEAEY Rat-PEEHS CURS FANICENGRUSA A S#E1HPHE2and
The sHeas R ! ANCE Y] .
i on 1 vel T VPRI FERPREET EoRbeher8F BeChild, CEE QR BRR 1eE 5 o)

i's preferrgghelhatwdtBeibUHiISHh ihBubiticd SMthiW watet PR VRMESE FemBYEATHON
be made from steel for the reason that there are no concerns of

copper corfiloration aluz deminetalifing drecaniandt iha i©f inanhiehi ignp UritiesddiHeron,
in the case where copper is used in a condenser or |ow pressure feed
wat er heatt@gn thelhardeosmprnepisnaueh asHons gthry thiapvihediardrcamnpanents,

storage and yet, 15 if it ha ces from which water cannot be
di schar ged®T9gMMhey ?tﬁé‘cﬁﬁuﬁpaﬁﬁgﬁg‘%@aﬁ’ﬁf g E@WP\}e&rashed with pure

wat er r btﬁ’? t eam shoul d be rel eased until anmoni a concentration
dr ops ]b I o[vv a Er edeterm ned | evel after starting boiler operation and

then steam supphyeb@shdsionprelBRIIBR Bethod & el ﬁr%%emmd?ﬁ)% &an be

superheater and in which the 20 recovery ratio of con sate 1s 50%
or nore, wppligdi dnyailersthoredpecifltaiiy] aeylindritabbbitéma wateretubs
m xed with operating water, organic acid or carbon dioxide is
produced bpoitefed faroustiiapydeeitarands areellatiambeoilehengthefikeeed haseer
condensate, .or boiler ter is decre%sed, the acid conductiyity of
the feed \A%R'&rfsdPaléta PJoMhRIGSS4ER POETS HRRdIYM pressure boilers; or

20 high pressure boilers. In addition, the corrosion prevention method of
the present invention can also be applied to a boiler having a
superheater or a turbine which cannot be back washed.

[0018]
A pure water boiler or a soft water boiler in which pure water or

25  soft water is supplied for boiler operation is suitable as boilers for use
with the present invention.

{0019]
The corrosion prevention method of the present invention is
carried out in these types of boilers depending on the differences of raw

30 water in the following way.



25a possibility that the boiler operation will be troubl ed. However,
because there are no such concerns with the present invention, the
present .invention can be suitably applLied. [00321 In this way, in the
case where a boiler which is filled w’th an anmonia 30water is stored
over a long period of tinme, regular checks are preferred. For 10
exanpl e, the pH concentration of ammonia or an iron ion as a
corrosion {poaduct shoul d be checked about once or tw ce a nonth, and
in the case where it is detected that the concentration of anmonia or
the pH of the béinsériniheerass vhapureovater beilededteabeshoiter ishshut
concentration of iron ion of the boiler water within the boiler

i ncr eases, eyl dinggP Aol HlgdhwBhisterags waten whishdhas bean added wdth

case, one part of tphe storage water i own and ter i s supplied
whi l e addifg oM ni egaumas?eqrnés&gﬁgiqﬂyapg 56 AR PRSERUON 97 ¢ he
boi | er -dr : ] ' LSl e, it
i's prefaergmegfoﬁ%qﬁ@gsgﬁgggtgmg%{B%ﬂﬁg%gfg%r\%ﬁﬁgrﬁv&eirm"%lﬁlggabo! | er
dr um when jpgidePdet b Sifert iains IPhHAFL IR hBFmbPwEtsOBIEDEAd fthemehinigy | er
so that the concentration of ammonia in 10the storage water wthin

t he boi | erupprarrspzeeonieth eundiferr dound @088k tsA\pévapbr. o laerothieab Gitdreis
known boiler water treatnment additives may be added according to
necessi t y fillgdt e agding wates (feed puater)1shimhels furthehstipplied thdhedidiler.

[ 0034] .a, boiler water treatpent additive, for exanple,

di et hyl hﬁ%ﬁ@ﬁ‘éﬁiﬂﬁ‘é‘? S?%’@EPdH?‘&r’d’%"y‘PB asebean RrERATSH P v ROgiNHE,

1-am nQ- 4- | Di I 0 { de, trisodium phosphate, 20
di sodiqgm ﬁay %n%é@ﬁk%ﬁ%&%%%f&a‘f%%% %‘%ﬂpol yphosphat e and sodi um

hydr oxi de [ggmm used alone or two or nore can be sel ected and added.
[ 0035] en operation of a boiler is started again after a
shut down peri oth ttiklway, adtea thardruef of tree BbsABEfiNGd Aith wabdipWhe
according to 25necessity, and then it is filled with water and

oper at i on higilestiapretected fram sorioskon dudoadihng dowmby dedng stotedoini | er

conpound oy . deoxi di zer can al so be introduced. [0036] The
st or age WP S'R®-ch is blown is allowed to di scharge after
15 [0022]

Next, in the case of a soft water boiler, after the boiler is shut
down the boiler water inside the boiler drum is once blown. In the case
of feeding soft water, the soft water contains a variety of condensed
components because the soft water (boiler water) which has been

20  supplied to the boiler drum is condensed during operation of the boiler.
As a result, if the boiler is shut down while the boiler water is still in the
boiler drum, it is likely to be a cause of boiler corrosion. Therefore, the
boiler water is once blown. Furthermore, while it is preferred that the
boiler water be completely blown, in the case where the boiler water can

25 not be completely blown, a blowing procedure is preferred in which the
boiler water is discharged as much as possible and then remaining
boiler water is replaced by supply water.

[(0023]
Even in the case of the above stated feeding pure water, it may

30 be necessary to blow the boiler water in the same way according to the



30treating so that it nmeets a certain water em ssion standard. 11

[ 0037] Furthernore, it is preferred that hydrazine or sodium
nitrite .not be used. 5 Exanple 1 [003§] The present invention
will be explained in further detail below with specific exanples.

However, the present invention is not limted to these exanples. In
the exanples 1 to 7, the chemcals shown in table 10 1 were added to

pure wat er gaakitynsfdieSfiiar waendridendition uf ehavasuipthehlt oTiRe 300 wWing
resin beaker, two steel test pieces (1 mm X 30 mm X 50 nm) were

i mrer sed i cAashisaniexampe af lmecagspwhepathe bbilehwahernisdriowase seawddn
with a resin sheet and the beaker was left to rest at room o

t enper at ur BUreapatsr is EMlEd. of nithigecasfvih Phasp astecon alkadi medroxitle tshe
15 test piece

t.ak t d vi L1y j ted t heck th
exi stence 8759 8Sta DRHEr Fambepedand tisdrarer thaiboiler waier Ay spie
and A | 24 SO, RPIRE B Aol e 65361 “SBBRor  han not - addi ng

chem cal for corrosion prevention tests, conparative exanple 1
was conducted under the sane conditions as the exanples. O her than

usi ng known ami résxtysbft wster oalpuze ngater epdeh ines hest addedfwiaimoni a,
conparative exanples 2 to 12 were conducted under the sane conditions
as the exadapieeniads[soertpd(TABERMpty Beitaromtd it igful)l MEA (ng/L) M PA
(ML) CHA o208

10 In either case, it is necessary to adjust the concentration of the
added ammonia depending on water quality or storage period of time,
however, generally it should be 10 to 500 mg/Liter, preferably 20 to 300
mg/Liter or more preferably about 30 to 100 mg/Liter.

[0026]

15 As a result of introducing ammonia, carbon dioxide or other
acidic substances which exists within the boiler are neutralized, the pH
level of the water (siorage water) inside the boiler drum is increased and
the storage water is mainfained to be alkaline. As a result, boiler
cofrosion can be prevented over a long period of {ime.

20 [0027]

The above stated corrosion prevention effects are obtained by an
ammonia additive concentration of 10 mg/Liter or more, and the more
the additive concentration is increased the greater the corrosion
prevention effects, however, when economies are considered it is

25 preferred that the concentration have an upper limit of about 500
mg/Liter or more preferably 300 mg/Liter when odor is considered.
[0028]

The pH of the water which has been added with ammonia should

be 9.5 or more, or more preferably, 10 or more. Depending on the

30 setting conditions, phosphate or alkali hydroxide or the like which are



(mg/ L) Period Corrosion rate(ndd) Conparative exanple 1 -- - - - 1
nmonth 5.30 12 Conparative exanple 2 - 300 - - 12 nonths 0. 35
Conparative exanple 3 - 400 - - 1 nonth

9

generally used as boiler compounds may be used in combination.
[0029]

The ammonia may be directly added to each feed water as an

ammonia gas or as an ammonia water.
5 [0030] '

The ammonia is cited as a DIRECT FOOD SUBSTANCE of FDA
standards and is aiso a compound recognized as a food additive in
Japan having a high level of safety with the above stated concentration.
[0031]

10 Itis p'referred that the boiler to be used with the present invention
be made from steel for the reason that there are no concerns of copper
corrosion due to a high concentration of ammonia. In addition, in the
case where copper is used in a condenser or low pressure feed water
heater, all the storage water should be blown after drum storage and yet,

156 if it has spaces from which water cannot be discharged, either the drum
should be sufficiently washed with pure water, or the steam should be
released until ammonia concentration drops below a predetermfned_
level after starting boiler operation and then steam supply begins.
Furthermore, in a boiler which has a superheater and in which the

20 recovery ratio of condensate is 50% or more, when the drum is stored
with amine, neutralizing amine is mixed with operating water, organic
acid or carbon dioxide is produced by thermal decomposition of the
amine, the pH of feed water condensate, or boiler water is decreased,
the acid conductivity of the feed water or steam is increased and ihere is

25 a possibility that the boiler operation will be troubled. However,

because there are no such concerns with the present invention, the
present invention can be suitably applied.

[0032]
in this way, in the case where a boiler which is filled with an ammonia

30  water is stored over a long period of time, regular checks are preferred. For



0. 10 Comparative exanple 4 - 400 - - 4 nonths 0.04 Conparative
exanple 5 - 400 - - 12 nonths 0.01 Conparative exanple 6 - 500 - -

nmonths 0. 04 Conparative exanple 7 - 1009 -

10

15

20

25

30

example, the pH, concentration of ammonia or an iron ion as a corrosion product should
be checked about once or twice a month, and in the case where it is detected that the

concentration of ammonia or the pH of the boiler water within the boiler

decreases, or the concentration of iron ion of the boiler water within the boiler increases,

adding ammonia into the boiler is preferred. [n this case, one part of the storage water is
blown and water is supplied while adding ammonia so that the concentration of ammonia
within the boiler drum becomes a predetermined concentration. At this time, it is
preferable to heat and convect the storage water within the boiler drum when one part of
the storage water is discharged from the boiler so that the concentration of ammonia in

the storage water within the boiler drum becomes uniform.

[0033]
Apart from ammonia other known bhoiler water treatment

additives may be added according to necessity to the soft water or pure
water which fills the boiler.

[0034]

As a boiler water treatment additive, for example, diethy|
hydroxylamine, isoprohydroxylamine, 1-aminop.yrrolidine,
1-amino-4-methylpiperazine, carbohydrazide, trisodium phosphate,
disodium hydrogen phosphate, sadium tripolyphosphate and sodium
hydroxide can be used alone or two or more can be selected and added.
[0035]

When operation of a boiler is started again after a shut down
period, all or one part of the storage water is biown according to
necessity, and then it is filled with water and operation is started. At
this time, according to necessity, a boiler compound or deoxidizer can
also be introduced.

[0036]
The storage water which is blown is aflowed to discharge after

treating so that it meets a certain water emission standard.

12



- 12 nonths 0.02 Conparative exanple 8 - - 200 - 4 nonths 1.45
Conpar ative exanple 9 - - 400 - 4 nonths 0.13 Conparative exanple 10
- - 600 - 4 nonths 0.05 Conparative eﬁ?rrpl e 11 -

[0037]
Furthermore, it is preferred that hydrazine or sodium nitrite not

be used.

5 Example 1
[0038]

The present invention will be explained in further detail below
with specific examples. However, the present invention is not limited to
these examples. [n the examples 1 to 7, the chemicals shown in table

10 1 were added to pure water and made 500 ml, and the mixture was put
into a 500 mi resin beaker, two steel test pieces {1 mm X 30 mm X 50
mm) were immersed in this mixture, the upper part of the beaker was
sealed with a resin sheet and the beaker was left to rest at room
temperature. After a period of time shown in table 1 had passed, the

15 test pieces were taken out and visually inspected to check the existence
of rust. The results are shown in table 1. In the table, MEA indicates
monoethanolamine, MIPA indicates monoisopropanolamine and CHA
indicates cyclohexylamine.

[0039]

20 Other than not adding a chemical agent for corrosion prevention
tests, comparative example 1 was conducted under the same conditions
as the examples. Other than using known amines with neutralizing
properties instead of ammonia, comparative exampies 2 to 12 were
conducted under the same conditions as the examples.

25 [0040]

(TABLE1)

Ammmonia MEA MIPA CHA Period Corrosion

(mg/L}) {mg/L} [ (mg/L) | (mg/L) rate(mdd)

Comparative example 1 -— — _ — 1 month 5.30




30 - 100 4 nonths 0.07 Conparative exanple 12 - 90 - 300 4 nonths

0.03 Exanple 1 30 - - - 1 nonth 0.06 Exanple 2 30 - - - 4 nonths 0.02
' 12

Comparative example 2 —_ 300 — — 12 months 0.35
Comparative example 3 — 400 —_ —_— 1 month 0.10
Comparative example 4 — 400 — — 4 months 0.04
Comparative example 5 — 400 — — 12 months 0.01
Comparative example 6 — 500 — —_ 12 months 0.04
Comparative example 7 — 1000 | — — 12 months 0.02
Comparative example 8 —_ — 200 — 4 months 1.45
Comparative example 9 _ — 400 — 4 months 0.13
Comparative exampie 10 — — 600 — 4 months 0.05
Comparative example 11 —_ 30 — 100 | 4 months 0.07
Comparative example 12 — a0 —_ 300 4 months 0.03
Example 1 30 - —_— — 1 month 0.06
Example 2 30 —_ — — 4 months 0.02
Example 3 300 — — — 1 month 0.05
Example 4 300 — — — 4 months 0.01
Example 5 300 — — — 12 months | <(0.01
Example 6 500 — — — 4 months <0.01
Example 7 500 — — — 12 months | <0.01
[0041]

From the results shown in tabie 1, in the examples 1 to 7 which
used ammonia of the present invention, compared to amines with
neutralizing properties of the comparative examples, it was found that

5 the same or greater corrosion prevention effects could be obtained with
a less amount of additive.
[0042]

The operation method of a resting boiler which is proposed by

the present invention can be applied to an arbitary boiler such as a
10 cylindrical boiler, a water tube boiler, a through flow boiler and a

circulation boiler. In addition, because the chemical agent which is



Exanple 3 300 - - - 1 nonth 0.05 Exanple 4 300 - - - 4 nonths 0.01
Exanple 5 300 - _ _ 12 nonths <0.01 Exanple 6 500 - - -

13

used is ammonia which is registered as a food additive, it can be applied
even in the case where steam comes into direct contact with the human

body or food products.



4.-.-penpt-hs-<0-04-FExanple 7 500-- _ _ 12 nonths <0.01 [0041] ----
Fromthe results shown in table 1, in the exanples 1 to 7 which used
ammoni a of the present invention, conpared to amnes with
neutralizing properties of the conpargjive exanples, it was found
that 5 the sanme or greater corrosioe 8@ vention effects could be
obtained with a | ess amount of addi%h .5%0042] The operation met hod
of a resting boiler which is proposed by the present invention can be
applied to an arbitary boiler such as a 10cylindrical boiler, a water

t ube boil gr, ' ir cul ati. - N ..
addi 1 on, Thecads SRSt St BRIAEbraRhfor ro CHBSHAR B Lomplisino:
IR o ent ¢ o
Case wher o ot onmAANGS dBID o BOR WiRon io [ AtpBP IR oBYED Blirig"e
food produsiigplied &itH-BbNEr ke ratbed Withahhfsiianapyehenti on for

a:resting boiler conprising: _
filling a drum of said boiler with said boiler water, and storing,

in the case where it is detected that the concentration of

ammonia or the pH of said boiler water within said boiler decreases or

that the concentration of iron ion of said boiler water within said boiler

10 increases, discharging one part of said boiler water, supplying boiler

water while adding ammonia so that the concentration of ammonia of

said boiler water added with ammonia within said boiler becomes a

predetermined concentration.

15 2. The method of corrosion prevention for a resting boiler according
to claim 1, wherein when supplying said boiler water while adding
ammonia so that the concentration of ammonia becomes a
predetermined concentration, heating and convecting said boiler water

within said boiler.

20
3. A method of corrosion prevention for a resting boiler con?prising:
shutting down a pure water boiler or a soft water boiler
which is operated, said boiler being supplied with pure water or soft
water added with ammonia after b!owiné a boiler water, and then,
25 filling a drum of said boiler with said boiler water, and storing,

in the case where it is detected that the concentration of ammonia or the
pH of said boiler water within said boiler decreases or that the
concentration of iron ion of said pure water or said soft water within said
boiler said increases, discharging one part of said pure water or said

30 soft water, supplying pure water or soft water while adding ammonia so



shutting down a boiler which is operated, said boiler being 5supplied
with boiler water added with ammoni a; and then, filling a drum of
said boiler with said boiler water, and storing, in the case
where it is detected that the concentfation of ammonia or the pH of
said boiler water within said boiler decreases or that the
concentration of iron ion of said boiler water within said boiler 10
i ncreases iI+geh i i i yi

boi | or vy S TRy o el BT dmoiE, o Pl Bl Welky oR Bt water
ammoni a ofdgaid BRirhEhiavatthiaddesiowi bbjiapmma @b hi S@f&j&gtﬂnﬁ{ed
beconmes a predeterm ned concentration. 15 2. The nmethod of corrosion
preventi ogoficgnt@atiest i ng boiler according to claim1, wherein when
supplying said boiler water while adding ammoni a so that the
concentration of ammoni a beconmes a predeterm ned concentration,
heati ng and convecting said boiler water within said boiler. 20 3. A
met hod of4.corr oshi®em t comosmn prawsttionyfdioa resticommiiesiaorording
shutting down_a pure water boiler or a soft water boiler which is
oper at ed, os@liaiMpdi Merensdn yghaspnrving saidaree water o seist soflaweter
added with @nnn j.a after blomﬁgg 3 boi | er ter, ?nd then, 25filling
a drum of'WBAe @Asing &mMIaiasy HTalghecsones Bratiah @TarBmaya hepames a

case where it .| t . th entration of a nia or the pH
of “sata” tgerss LGP iehitakioh” BeRRn EhE PohSBcthe Fia P fedhaleroP
concentrasté'-gréoq{ wateP witin¥aigddidure water or said soft water

W thin sald boi [ er said I ncreases, discharging one part of said pure
wat efgor said 30 soft water, supplying pure water or soft water while
addi ng amoni a so 15 that the concentration of ammoni a of said pure
wat er or ai d Jofd mathed afdstado sigrmmiey evitioh Torsarskthey beilebeeedrsing
predeterm ned concentration. 54. The nmethod of corrosion prevention
for a redoiany boelarclatoertimg, tvoheredin madd bailer és m able rfrempgteyi ng
said pure water or said soft water while addi ng anmonia so that the
concentration of ammoni a beconmes a predeterm ned concentration,

heating and conyectin aid pure water or sajd soft water within said
boi | er . %o 5. %ﬁemﬁéﬁﬂa&f rERHIPBREN eptioneior icrestEty hotlesecagrding

boi | di f .clal 1 4, i i d i, | i
Dol 5% A2, \ih VBl o i M e R s elatSh bl
boi |l er aggg&ﬁiﬁgﬁﬁﬁ%gggﬁﬁéqhﬁnowggre|n sai d boil er has a superheater

and is opera overy ratio of 50% or nore.



