1 DESCRI PTI ON METHOD OF CORROSI ON PREVENTI ON FOR RESTI NG BO LER 5 TECHNI CAL
FI ELD [ 0001] The present invention is related to corrosion prevention
nmet hod of a boiler during shutdown, in particular a corrosion prevention

met hod of a boiler which is filled wityh water including chem cals and
stored. 10 BACKGROUND ART [0002] When a boiler plant is shut down,
the tenperature of a boiler water decreases, and the pressure becones
negative which is | ower 15than alBEPEEIEIHON 0 absorb external air which

i ncl udes oxygen |leading to a cause of corrosion. Thus, in the case where a
boiler is shut dowmn for a relatively long period of tinme (for exanple, nore

shut doun. - FBebHE ot oRAGRPN PREVERGN R 85 & i B Rer T
conpletely blown and a boiler drumis dried using a desiccant such as silica
gel which is placed inside the boiler drum and a dry storage nmethod in

whi ch t he LLer~drumd snseal ed with a nitrogen gas, have been adopted as
met ho tﬁﬁ?@@éﬁg%a‘#% ion of a boiler plant during shut down 25(Japan

I ndustri a\t%oﬁsgndard JI'S 88223 established 1999). [0004] However, in
t he case the boiler water can not be discharged or the boiler water

er
can not be conpyREEMesRINGRYERGENFE réfﬁeﬁétbé@é#é@ioqf ﬁ%é\?eméﬁ‘?ﬁeiﬁo%e” s

conplex, it becones difficult to adopt t 0 above ntioned dry storage

net hod andf ahiisilér u@fingtﬂimmvmtih%ﬂti_%ul@r adantesionnstetacht(od MdiRdas
established 1999). [0005] In this nethod, water obtained by adding

ei t her hydf azh dide atvhaeh dsifilledveithrwater intlddifgtehedalswnd sedread. sodi um
nitrite at an additive 5 anmount of 200 to 500 ng/Liter to pure water or soft
wat erl@s used as water for storage (storage water), and a boiler drumis
filled WitBr,}\(E,lQ(e;Rs(t)?JrNa eAe{N_iqter and stored.
[0002]
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



[ 0006] In recent years, as an alternative to these wet storage

nmet hods nenti oned above, a nethod in which an am ne with neutrali zing
property such as nonoet hanol anm ne, norpi sopropanol anm ne, cycl ohexyl am ne,

2- am no- 2- et hyl - 1- propanol , or norpholine is added at an additive anmount of
100 to 1000 ng/Liter has been proposed (Japanese Lai d Open Patent
Publ i cati on No. 2002-129366). i} However, these conventi onal

net hods r@d@tpﬁom%%dédb‘h%?& @stahlls(mdn@%m)oos] That is,
accordln% %ééhe dry storage nethod, when the shut down 20period is over a

| ong per|99 time the desiccant nust be periodically replaced and is

_tcgreﬁie;glrgggitﬁf)? Jn PR Firtb Oy 2 ?ﬁ&rﬁyg{/ﬁaziclﬁﬁsi@&'igf E&@éﬁeﬁet Rt ﬁren hitrite
urbi ne,  ARE ARBEAE of PR OBmBLRF L 6P R BuBE B aREARE8E b back
washed W 18,814 @fRiFTo %bb%g?lrl?éra&?puw r ot é I\Mﬂeé i rbes ge wth

neutral i zing property, OW ng' probl ens stl remain 1n, for exanple,

a boil er whiGhdrstBPES W‘A Ehmétef}gggnl?rae%%?d‘?[mmsgﬂné&rW?ﬁ%Hre

superheater. That is, e amn neutral1zing property 1s m xed

W th opergtbrage Wadter gﬁ/@g&;re\ahl ch 5exists inside the drumof a boiler and is
heated to generate steamduring the boiler is operated), organic acid or
carbon di[gQi083 is produced by thermal deconposition of the am ne to decrease
the pH of feed water, condensate, or boiler water, or to increase acid
conductivity ofinfreegnthatears pas sireattereative toitbeseanetistdraget methods er

operation will be troubled, 10though it depends on a recovery ratio of
conddfisatmentiongdr abave, ampﬁ’f@d enwhidhsap aminghivith neutrelingeprersrtyo bl ow
all the storage water, and y in the case where there are spaces from

whi ch mtwcmaﬁwpnpetm@@lﬁm'@@d moepoisopipRanABE gy alehexyRRingnt | y cl ean
the inside of th m wat er n t.he eration i s, started again.
1 atdr t  Binsh B RGN LiEPRNRGS B AR AU 1A deH @émﬁﬁét%perty are
ermttedtob itive under United od and Dru
Rdm ni st rafeY ((i'—é[ﬁ%b g? d@d@ Q?[‘ttﬂ'é aér%e(ﬁ'gtpraBBFSQe@aggh %I'%addi tive i g

Japan. He 1 eam which is produced froma
boi | er cocr)rgg |nlf!i éndl'!r)%%@ céﬁ'? y\%l%tzh %ggrgﬁ ‘or food 20products, users tends

to bﬁ-ﬁumdddﬂg to use the am ne because of safety. DI SCLOSURE OF THE
| NVE

However, these conventional methods have problems such as
the following.
[0008]
That is, according to the dry storage method, when the shut down
20 period is over a long period of time the desiccant must 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



PROBLEMS TO BE SOLVED 25[ 0011] The object of the present invention is
to propose a nethod of corrosion prevention for a resting boiler, which can
be applied to any boiler and by which s high level of safety towards humans
and high corrosion prevention effects over a long period of tine can be
obtained. 4 MEANS FOR SCOLVI NG THE PROBLEMS [ 0012] The present

i nvention, proposes the follow ng nethod of corrosion prevention for a

resting binaledes 5‘@%)‘3&“!@ Mok BPUH@r"?HQ QFPFb?réV’emq fﬁﬂq\%'rngapfféﬁ_?mfg boi | er
bei g supEiH SMAIPHNdEPLF AABEIS o o7 HEN G GroPSrted Wi d 161y a dr um of

id boil it h t t whi ch i bt aj . by addi iat
dehar dnest eaip, S it PR RTA s skt beRtPhoat Bt o Ber SR BBt  on for a

Ci bo : ' . . .

water, Mo R Md BBl ie A RE R Bl RE F R Tkl 65
boi | . hy | . . . . n
DOL! 6% 10k et FRUHRNAE] ST bBTEPARHSL A ceaRb ittt HEuf abfinge
corrosi ontHy BYABF 9B ple?htet ) @YghAL BEid 8F cARSEN did®ideis(drod U¥ers BN
di scharging a boiler water fromthe inside of said boiler drum ahd then,

suppl yi ngtrrerwedlede el sitto®lf ahsefmMe &sldedte asemRe HH of 48dahaatlress wat er
to the inside of said boiler drumas said storage water. (4) The nethod of

cor r osi oncpnegrsateror boilar nedér,y twinease @vidicuhdurtavity ohfeed (1) to
(3), wherein said boiler is made fromsteel. (5) The nethod of corrosion
prevent i owater on steami, @ doivii$ dearext tivatithg Pater ¢pgratidrendil bestiodbled,| er has
a superheater and is operated with a recovery ratio of 50% or nore. EFFECTS
OF THE | NVENTDION Jeparyls 3u0na rgsevery setieradicandensate. prAss @ntesudlyént i on,

because corrosion |, ) C
problem arises in which it is necessary to blow all the storage water, and

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 high level of safety towards humans and high
corrosion prevention effects over a long period of time can be obtained.

30



5 of a boiler during shutdown can be easily prevented by a nethod in which
the boiler is filled with an ammoni a solution, the corrosion prevention
nmet hod ‘of the present invention can bej applied to any type of boiler. For
exanpl e, the present invention can prevent corrosion of 5boilers to which
the dry storage cannot be applied or boilers to which the wet filling

st orage whi ch gses a soli ?\]corrosi Q Ereventi on material such as sodium
nitrite cdffo b':eog‘)pﬁﬂle\& GEdriRer EMP:n in the case where a boiler is
shut do faor..a long period of tinme and stored, when the boiler corrosion
preventi Q0¥ hod of the present invention is applied, high corrosion

[ ff d. [0014 it h [
focs not cont ai [NEATBGRN B0G 1o pertds ik Rl o BBl ofel y bl own
he boj ' Gl VA hed af , 1t i bl
Co avoi d taties i By 1 o e R Mol T ot vt or . condensate, o

boi | er, I beg 3USE ool ! i I QX d ced as
pyr ol 532?@2 af?se;r thé)‘aoggggﬁo%ﬁdrgpﬁgﬁeeﬁ@%r??grr gi l(sé)géi'?] rtségefag[a)lﬁ. lé@ﬁa resul t,
it is possible dqytvg doWmaderboler Rehiepl lier operitall 08giddWoiletr drihgcrease
in acid conductivity of feed water or steam According to the present

i nvention,sZlied wiffpdehbk@nées wrteirnahavheabl e drum storage effects with an
even smal |l er anobunt of additives for preparing storage water conpared to the
met hod usi ng t hdlingiandrumtdf sedtbaildravitly apstopegeywa{edOdbichRgréiained e, t he
ammonia which is used in this invention is cited 25 as a DI RECT FOCD
SUBSTANCED i rakeki n grding b n$a 40 edbe Rd neisanwlateds aadds tiosing. so recogni zed as a food
additive in Japan having a high |evel of safety for humans. As a result,

af t erl0a b@)l er TRhe smeithogbahcodpsipn preyentioefet aragingdieiten ace@iding own even
after the oPeration,of th%@%oiler is started again, the boiler water which

i s obt ai n@d s ehenedr said idshagangsp valer ipsePulie Watehas a | ow possibility of
cont ai ni ng harnful substances .6 for humans. ENBODI MENT FOR CARRYILNG OUT THE
NVENT! O [ 00161 R HREE Wpifla S RS e chh ¢ Sy ATBMATIR (AR Rt or

cof ¢ vat oW 4ERG i B et P BTN g o BB S PR AT RO AR A S b L . ™

Soft wat eﬁ@?@&ﬁef’v@hﬁﬁ ggiﬂdgﬁrgté@dﬁgg&ne a dem neralizing treatnent,

specifica It 1s preferr concentrations of each of Ca 10 and My
whi ch sar e(d)ar d TRIRRERIHE 0P80 oFLIERFERE AMid R To PR re8HiRg BBIIE ¥BESFding Vat er
in which inpurities within water have been renoved by filtration or a

dem neral {z{ g whealinent, that is, in which inpurities other than the hard
conponents, such as ions other than the hard conponents, organic substances,
and the |ike, hdigehbegimgr anbuitelr Wiie0Ftoh the insideTbé sandripsilen dpueyventi on
nmet hod of the present invention can be applied to any boiler, nore

speci fi cadhdg thancyl i ndrical boiler, a water tube boiler, a through flow
boiler and a circulation boiler and the Ilike. These boilers may al so be | ow
pressure boi | er SUPRRYNAING pyaseurwhishi lierabtadgped by adding ammonia to

20 dehardness water to the inside of said boiler drum as said storage

water.

(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



20hi gh pressure boilers. In addition, the corrosion prevention nethod of the
present invention can also be applied to a boiler having a superheater or a
t ur bi ne whi ch cannot be back washed. [£018] A pure water boiler or
a soft water boiler in which pure water or 25soft water is supplied for
boil er operation is suitable as boilers for use with the present invention.

[ 0019] ) Thg corrqsion prevention pethod of the present invention is
carried off aikpiefe 'é“f‘gp%!s‘ltgp“ﬁbW'ért%e gapbvnrayenied Ry aimedrashtes of raw

et or boi WHISH € ook g SRR A S T MARA, SAREOBO TS COTEOTPN o wi th
' b i, ia B ' I

oo o0 RlarRf B RS ESAS bl ATBR L p BB R SR Belstrss oY

(operat i ngotgt ef FopahampiR UREHIESERE MR RIn AEHTD I Yot BGCROgET™! vater

| evel and-£he refmi ni ng ‘upper gpace of & PO PEr P IM cONEY RIS B vapor .

Then, 4 hebeﬁéLsgf%gﬁiéﬁ &h@girgxét&daca@eawﬁsﬁbe(é Lyet %Hle}“@itB*%vHi\%BftHét her

supplied to t er an t this tinme storade water which has been

prepared Rist digh§etdRETWHIeh Leekhe sbﬁactdr%@ib_n: iﬁreé)é@ﬁldrﬁ%atbﬂ%?%hch

In this way, after the drumof the boiler is filled with water, the boiler

i s protechsdddiom aiarit@Tadmolle AppRsd! FuMhdyn ORI ey of ebleigastehi s state.
15[ 0022] Next, in the case of a soft water boiler, after the boiler

i s shut deweréhebbderés shat @owmsode lbhg periderofdimearsd steedy/when 1 n the
case of feeding soft water, the soft water contains a variety of condensed
conponent théebbodas eorrasisofprenantion(methed ofdherpregendriniastipeea 20 suppl i ed
to the boiler drumis condensed during operation of the boiler. As a result,
i f tht0 boRPeleds highicoammonmireyentientRffeels aka preservedil| in the boiler
drum it bffkl ikely to be a cause of boiler corrosion. Therefore, the boiler
water is ol own. Furthernore, while it is preferred that the boiler

ol ot el y. bl ol 2RI R Dot AR TENER ety BAL P aih & PRE: BYFTer vt er
compl et & B8 PRGN _

ol aced By reuupr SU s ER g B ely Bl B0 s BaBL Pl B 5% ' Sonai i on
boi | or vat LTEEhly SRS SMARoLSE. [i3e BbaIBETt S Ao RES M L ase. o

Pﬂgts pig%it fgg&%égli%@é(gﬁ?ﬁéeb%aﬁd cBRdankatéd e6r BEMTBPWHteR M daluses feared
organic acid and carbon dioxide etc. are produced as pyrolysates after
the operation of the boiler is started again. As a result, it is possible to
avoid hindering the boiler operations due to an increase in acid
conductivity of feed water or steam. According to the present invention,

20 itis 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



5into a super heater etc. when the boiler is filled [0024] Next, soft
wat er or pure water which has been added with ammonia is supplied to the
enpty boiler until it is full. [0025] gl0OIn either case, it is necessary to
adj ust the concentration of the added ammoni a depending 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 preferably about 30 to 100 ng/Liter.
[0026] 15RE MUMRBBBIt of introduci ng anmoni a, carbon dioxi de or other acidic
subst ances which exists within the boiler are neutralized, the pH | evel of
the water (storage water) inside the boiler drumis increased and the

can be prevEQ RIMERT FORARRYME Ot ThE MuReiN T ™ T above
stated cgtro_roq%i]on prevention effects are obtained by an ammonia additive
concentration-of 10 ng/Liter or nore, and the nore the additive

concent rat | on iseh SRIRASEHEHBP TS HRESEREIAREIRT MLAiURfEt opieh ect s

however, when econom es are consi de

concent r aHUnARY§oAE A BRItnIdrTi ih WhickoHE hatd coBdpbhERtsCardTRE R oREeaf er ably
300 ng/Liter when odor is considered. [0028] The pH of the water

whi ch hasah¢ebftadaes ahthp @ewatér BBRHtdend catdfoPoLth®detrgngssf erabl y,
10 or nore. Depending on the 30setting conditions, phosphate or alkali

hydr oxi dewatert heSdfit keatatimbaasevatergehmhahhy wsketgesebaideminerafizingds may be
used in conbination [0029] The ammoni a may be directly added to each
f eed wat etreatmant,aspaxifiaatgsitos ppsfamedthabhicansantnaticB{s0oBehcild Ganonia i s
cited as a DI RECT FOOD SUBSTANCE of FDA standards and is also a conpound
recoghi zeandMa wWhvel aredhaid eompangids beadimg QakiQpilitever legs.saPerg with
t he above stated concentration. [0031] 10It is preferred that the boiler to
be used wWVBIET i§eWREISENWHIGH dRPUGHiaseWHAHE Watsmhavecheed renHyedh¥on t hat
there are.no ,concerns of copper corrosion . due.ta a high. concentragtion of
bimoni o Tiat of andefin AR hg MA@ e L BRES (o B IMP U EBRaRhes or 1 ow
pressure feed [ | I tor ter shou | O ter drum
Ctor age e, 8ty BBMSGas, sUEB 4% BERNG GarahehfibioButtiuthar ged.
ei ther t hgrdyng]substances, and the like, have been removed.
15 [0017]
The corrosion prevention method of the present invention can be
applied to any boiler, more specifically, a cylindrical boiler, a water tube
boiler, a through flow boiler and a circulation boiler and the like. These
boilers may also be low pressure boilers, medium 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.



shoul d be sufficiently washed with pure water, or the steam should be

rel eased until amoni a concentration drops bel ow a predeterm ned | evel after
starting boiler operation and then steam supply begins. Furthernore, in a
boi |l er which has a superheater and in which the 20 recovery ratio of
condensate is 50% or nore, when the drumis stored with am ne, neutrali zing
amne is mxed with operating water, organic acid or carbon dioxide is
produced[@?zpﬁernal deconposition of the am ne, the pH of feed water
condensate, or hoiler water is_decreased, th? aci d conductivity of the feed

wat er or steamti'Bh i tRasaseplhaiiesvaterkailey, aftasithe hotlanis BAEt boi | er
ti il l,be troubled Ho b th h ith
Che. br esdiftWhntrdhpoR! T filfest BB tora08 i3 6t WhlRhAS BermAg S8gaPtBa. | T 0032
f - | i f i . i i
R DR R T R
in the CQ[%E t%‘i%n‘?.thé éﬁfé@%%@@hé%i@?%a jg@'é’raﬁﬁ%ﬁgférzmrﬂ'&hc%% ambni a, ~or
concentration of 'iron 1on has I ncreased, adding anmonia 5into the boiler is

preferr eq\r)\ﬂc!léeﬂ%g_oﬂﬁ%ruﬁﬂ?s Raat 10 AdifailwaRiaeve} Ehdit%feb}é?%ilﬂﬂﬂ water is

supplied ing anmoni a so that the concentration of anmonia~w thin
the boi | gfpgliugh HES @TRAe D FlGUSieh Homisteoseeanssat | PRenMhd biotleliige, it is
preferable to heat and convect the storage water within the boiler drum when
one part fifed bg dddisyonvats (feedrwaterpwthioktiedufthemsubplied fethesboileat the
concentration of ammonia in the storage water within the boiler drum becones
uni form 4rid3Bj}this time storagpavatdmrwhicntrasibeat pesp&readbyladdieg wat er
treatment additives may be added according to necessity to the soft water or
pur e 105waaremaitiachie the feed matpois eppplied34] As a boiler water
treatnment additive, for exanple, diethyl hydroxylam ne, isoprohydroxylam ne,
1- ami nopyPPEMldi ne, 1-ami no- 4- net hyl pi perazi ne, car bohydrazi de, tri sodi um

phosphat e, 20 di sodi um hydr ogen phosphate,, sodium.tri pol yphosphate and
sodi um hydr oxi ﬂ@ tg‘é?n"‘i?é’ L?gg‘?ﬁgleo&é“ﬂror}% tb?‘?%‘rser?‘@%ﬁil "Héﬁ/g‘@t@& and added.
[ 0035] .. Wien operation of a bojler i tarte ain after, .a shut down
ber 1o, 191Ss isoRBtEER Brort st tosfp dul e shul dBid By HaG Hoigu. B o5
necessi tythiéagg%ttehen it is filled with water and operation is started. At
this tinme, according to necessity, a boiler conpound or deoxidizer can al so
be i ntr o%@?é. [ 0036] The storage water which is blown is
al  owed t'o |;charge after 30treating so that it meets a certain water
em ssion standagéxt, ikkhEOOE of a soft wdter iRITDARer itheiboiRielsesh gd t hat
hydrazine or sodiumnitrite not be used. 5 Exanple 1

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



[ 0038] The present invention will be explained in further detail

bel ow with specific exanples. However, the present invention is not limted
to these exanples. In the exanples 1 tg 7, the chem cals shown in table 101
were added to pure water and made 500 m, and the m xture was put into a 500
m resin beaker, two steel test pieces (1 nmX 30 mm X 50 mm) were inmersed
in this mxture, the upper part of the beaker was sealed with a resin sheet
and the baurbty ahthe bpiler wwatesoraponditantainther agquimsnent.t ef he fedlovadgof time
shown in table 1 had passed, the 15 test pieces were taken out and visually
i nspect edCa%e ¢hamkexHBP& 0f Bepree Yihargdhe boiter walet i blowr ky@n Whehabl e 1.
In the tabl e, . ndi caﬁ.es nqnogt hanol am ne, M PA i ndi cates L

monoi sopr BHER SRR he SHRRlIEAA i'RdNisicasecadeeniatenrhalkalpbydrosideriser t han
not addi ng_a chem . cal agent for, corrosion preyention tesfs, conparative
exanpl e lgﬁﬁg %?oﬂaQFb'[eé QmgaHndRNd i %{ﬂﬁgfjtti\(‘@ﬁsboégert‘ﬁﬁ{eéx@@ﬁrggt.era her

t han I n 0 ' ] ral.izin r ties instead of anmoni a,
coma@ti%&g&gﬂﬂgg‘é"@%ﬁ?weg \&géé t@&n%'&%e@ ﬁﬁ% r the same conditions as the
exanpl es. O?OSiﬂ040] (TABLE 1) Ammonia (ng/L) MEA (ng/L) MPA (ng/L) CHA
(mg/ L) Pe"lod Corrosion rate(ndd) Conparative exanple 1 -

Next, soft water or pure water which has been added with
ammonia is supplied to the empty boiler until it is full.
[0025]

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 (storage water) inside the boiler drum is increased and
the storage water is maintained to be alkaline. As a result, boiler
corrosion can be prevented over a long period of time.

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



- - 1 pnonth 5.30 12 Conparative exanple 2 - 300 - _ 12 nonths 0. 35

Conparative exanple 3 - 400 - - 1 nonth 0.10 Conparative exanple 4 - 400 - -
4 mont hs 0. 04 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 also a compound recognized as a food additive in
Japan having a high level of safety with the above stated concentration.
[0031]

10 Itis preferred 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,

15 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 predetermined
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 there 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

30 ammonia water is stored over a long period of time, regular checks are



Conparative exanple 5 - 400 - - 12 nonths 0.01 Conparative exanple 6 - 500 -
- 12 nonths 0.04 Conparative exanple 7 - 1000 - - 12 nonths 0.02 Conparative
example 8 - - 200 - 4 nonths 10

preferred. For example, the pH, concentration of ammonia or an iron
ion as a corrosive substance should be checked about once or twice a
month, and in the case where it is recognized that the pH, concentration
of ammonia, or concentration of iron ion has increased, adding ammonia
5 into the boiler is preferred. In 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

10 storage water is extracted 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 boiler water treatment
additives may be added according to necessity to the soft water or pure

15 water which fills the boiler.

[0034]

As a boiler water treatment additive, for example, diethyl
hydroxylamine, isoprohydroxylamine, 1-aminopyrrolidine,
1-amino-4-methylpiperazine, carbohydrazide, trisodium phosphate,

20 disodium hydrogen phosphate, sodium 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 blown according to

25 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 allowed to discharge after

30 treating so that it meets a certain water emission standard.



1.45 Conparative exanple 9 - - 400 - 4 nonths 0.13 Conparative exanple 10 -
- 600 - 4 nonths 0.05 Conparative exanple 11 - 30 - 100 4 nonths 0.07
Conparative exanple 12 - 90 - 300 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. In 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 ml 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 examples 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




4 nmonths 0.03 Exanple 1 30 - 1 nonth 0.06 Exanple 2 30 - - - 4 nonths

0.02 Exanple 3 300 - _ - 1 nonth 0.05 Exanple 4 300 - -
12

Comparative example 2 — 300 — — 12 months 0.35
Comparative example 3 — 400 _ — 1 month 0.10
Comparative exampie 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 example 10 — — 600 — 4 months 0.05
Comparative example 11 — 30 — 100 4 months 0.07
Comparative example 12 — 90 — 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]

10

From the results shown in table 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
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
cylindrical boiler, a water tube boiler, a through flow boiler and a

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



- 4 nonths 0.01 Exanple 5 300 - - - 12 nonths <0.01 Exanple 6 500 - - - 4
nont hs <0.01 Exanple 7 500 - _ - 12 nonths <0.01 [0041] From t he
results shown in table 1, in the exanpges 1 to 7 which used amoni a of the
present invention, conpared to amnes wth neutralizing properties of the
conparative exanples, it was found that

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.



5 the sane or greater corrosion prevention effects could be obtained with a
| ess anbunt of additive. [0042] The operation nethod of a resting boiler
which is proposed by the present invention can be applied to an arbitary
boil er such as a 10cylindrical boiler, a water tube boiler, a through flow
boiler and a circulation boiler. In dddition, because the chenical agent
which is 13 used is ammonia which is registered as a food additive, it can
be applied even in the case where steamcones into direct contact with the
human body or food products. 14 Ceplayasl: A method of corrosion prevention
for a resting boiler conprising: shutting down a boiler which is operated,
sai d boil er being 5supplied with dehardnees water: and then, filling a
drum of said boiler with a storage water which is obtained by addi ng ammoni a
t o dehardhess wvaterthodnaf airossing.préveitien fiet hods hg boilko icomp psiagent i on f or
a resting boiler according 10to claim 1, wherein said dehardness water is a
pure water, shuttiggpaPyinng Weiler Whicth is sopsiatehedaby itk mdpeamgoni a to a
boi | er_wat er, sa'd,gpiler wat er being held in said boiler drum to the

i nsi de? of %‘é‘?‘&f‘%i"’l' rdﬁ'ﬁ@j?ﬂ”&@ss‘%?@rsgaﬁjéb%nmt er. 153. The net hod of

corrosion prevention for resting boiler according to.claiml, wherein

di scharging a ﬁﬁf'?@rﬁ leﬁiné?ffssgﬂj?'ﬂ%rWﬁéiad%tof)efgesﬁ’la&grbwsﬁl'%f’Sd?Btﬁlm%%d t hen,
suppl yi ng i i i Wi i ia to 20dehardness water
to the ins?é\e%tg?ﬁgs\gflmcﬁgghstedr)a%iﬁ%%‘?%égs%?%q’s?%? ggzgpﬂ%t er. 4. The net hod of
corrosion prevention for a resting boiler according to any one of

clains 1 to clainms 3, wherein said boiler is made from 25st eel .
2. The method of corrosion prevention for a resting boiler according

10 to claim 1, wherein said dehardness water is a pure water,
supplying water which is obtained by adding ammonia to a boiler
water, said boiler water being held in said boiler drum, to the inside of

said boiler drum as said storage water.

15 3. The method of corrosion prevention for a resting boiler according
to claim 1, wherein
discharging a boiler water from the inside of said boiler drum;
and then,
supplying a water which is obtained by adding ammonia to
20 dehardness water to the inside of said boiler drum as said storage

water,

4. The method of corrosion prevention for a resting boiler according
to any one of claims 1 to claims 3, wherein said boiler is made from

26 steel.





