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contrary, catéd. It 1s too nuch, the excess oxygen scavenger would transfer to .
t he“vapor 35he gaaareaﬁmdgemcdnhmng staeh plapghate\sbdih datbriseliBlb kighgolyetsubgante) lab B
odor. Fur tusteated imChik-OpenNo049-30283h is@scals Bhiliitory fycncooilg wategine. Gubiphrthg @zudieg water
el evat i onlinefand & bkoilerwster line, the former is operated under far milder conditions for pH and temperautre than the
45 [latter. Accordingly, the starch phosphate as contained in the agent is not substantially hydrolyzed and the agent
does not display an oxygen scavenging effect in the former line. On these grounds, the effect by the hydrol-
ysate from starch phosphate, which will be mentioned hereinafter, could not be obtained in the cooling water
line. Laid-Open No. 49-30283 does not suggest the technical idea of removing the dissolved oxygen by the
use of the said water-ireating agent.
50 Throughout this specification, the term "starch phosphate” indicates an ester of starch and phosphoric
acid.
in Chemical Abstracts vol. 90, no. 14, page 371, Abstract No. 109777t an agent for the prevention of scale
deposition and corrosion in water systems is disclosed. Phosphoric acid was treated with starch, dextrin, cel-
lulose, lignin, sulpholignin, or tannin.
55 FR-A-2017582 discloses a method of preventing formation of deposits in aqueous systems. polyphos-
phate-containing starches are disclosed as suitable agents.
An object of the present invention is to overcome the problems in the above-mentioned prior art techniques
and to provide a method of preventing corrosion of boilers whereby a bofler chemical is used which can easily
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As to the liquid boiler conmpound containing sodi um phosphate and sodi um
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in preparation of the said starch phosphate or & water-soluble salt thereof, non-reacted starting materials
wotild partly remain in the reaction product. As such non-reacted starting materials are useful as components
40 for the boiler chemical, the reaction product containing such non-reacted starting materials can directly be ap-

I plied to the use of the present invention. Needless to say, the said reaction product may optionally be purified,
if desired, before use. For instance, where the concentration of the phosphate lon to be formed by hydrolysis
of the starch phosphate or its water-soluble salt in the boiler water is measured and the amount of the starch
to be added fo the feed water as an oxygen scavenger is determined on the basis of the thus measured value,

45  as mentioned below, it is natural that the reaction product is purified before use for the purpose of reducing
the error.

The boiler chemical used in the method of the present invention can contain known dispersing agent, oxy-
gen scavenger, hardness components-removing agent (softening agent), pH-adjusting agent such as alkali
compounds, and other vairous additives, if desired. Alternatively, the boller chemical of the present invention

50  can be employed together with the said chemicals.

As examples, the known dispersing agent includes polycarboxylic acid salts such as low-molecular sodium
polyacrylate; the known oxygen scavenger includes sodium sulfite and hydraxine; the known softening agent
Includes phosphates such as trisodium phosphate and sodium hexametaphosphate; and the known pH-ad-

- justing agent includes sodium hydroxide and ammonia.

85 In particular, combination of the dispersing agent and the boiler chemical used in the method of the present
invention is effective, since it brings about an effect of froming a stable suspension of the reaction product from
hardness components and phosphoric acid in the boiler water. As a result, the amount to be blown from the
boiler system may favorably be reduced noticeably.
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1o soluble salt thereof is from5 to 30 ng/liter to 1 ng/liter of the
di ssol ved oxygen In the boiler feed water. The present Invention further
provi des a method of oxygen scavengf gugsagsscal e prevention I n aboiler
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at a low temperature (room temperature).
Accordingly, in the case of the water-treating agent as illustrated in Laid-Opan No. 49-30283, the starch
50  phosphate does notreact with the dissolved oxygen to remove the latter. Therefore, no phosphate ion is formed
In the use of the said water-treating agent. On these grounds, Lapid-Open No. 49-30283 does neither disclose
nor suggest the technical idea of controlling the amount of the oxygen scavenging starch by measuring the
phosphate ion concentration.
The boiler chemical used in the method of the present invention displays both the following two functions:
&5 (1) To remove the oxygen as carried over into the botler from the boiler feed water and to prevent corrosion
of the inside of the boller (oxygen scavenging).
{2) To prevent formation of scales from the hardness components to be carried over from the bofler feed
water (softening).
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the error. The boiler chem cal used in the method of the present Invention
can contain known di spersing agent, oxy- gen scavenger, hardness :
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ng/liter of the7d ssolved oxygen in the boiler feed water. In the case of
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be mentioned hereunder, the starch phosphate is hydrolyzed in the
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Table 1
Amount of P043— Generated in Boiler Water and Amount of
45 Hardness Component Removed Therefrom
No. Amount of Chemical Added Amount of 9043- : Amount of Hardness
to Feed Water (mg/liter) Generated (mg/liter) Comgznent Removed
(Ca” , mg/liter)
%0 1 {Comparative}10 4 5.7
2 (Comparative)ls . 9 - 12,9
3 45 18 25.7
55 4 100 40 57.2
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to gi.ve phosphate ions which may be quantitatively nmeasured, and such
property of the starch phosphate Is 20 wutilized. Specifically, the starch
phosphate |Is added to the boil er fepaxbewmssmt trasfers to the boiler water
and |Is hydrolyzed therein to give phosphate lons. By neasuring the
concentra%&éﬁbe t he phosphate ions thus fornmed, one may know t he
concentratl o the starch as an oxygen scavenger. Accordingly, the

Concent rat i ofle dmd didtedlias HEx4AMe Pwsqe&aw okddBt thfd biaRh Blﬁeﬁ.awa@nseam%w& so-

Qgp hat e gi,Rtafch PhéPHdie? bhdtRe L)@génh’.@a g SFU@ bR sofbrfingTRER Wbre @xaniied, Fnb Festifsar Ch
phoSphat e a@RAdwalin Tabie 2Wat er - sol ubl e sa t are/is added to the boiler feed

wat er on the basis of the 25 thus neasured val ues so that the
concentration of the starch Is present in the necessary anmount. |In accor-
dance with the said nethod, the boiler chem cal of the present Invention is
added to the boiler feed water only in the necessary anount and therefore,
the safed nethod is economcally excellent. The boiler to which the nethod
of the present invention is applied is not specifically limted but the
present invention nay be applied to any and every boiler for industrial use
as well as for domestic use. In particular, 30 as the boiler chem cal of
the present invention is non-toxic and is highly safe, It may conveniently
be uself in hospitals and food factories. The boiler feed water to be
applied to the present Invention Is not also specifically limted, but a
soft water or a crude water is suitably enployed as the feed water in
accordance with the present Invention since the boiler chemcal used in the
met hod,,of the present invention displays not only an oxygen scavengi ng
effect but 35 also an effect of renoving hard conponents, nanely softening.
Th\/starch phosphat e and water-soluble salts thereof are food additives and
aré€ therefore non-toxic and highly safe. In addition, they are al nost

odorl ess. The starch phosphate or Its sodiumsalt |Is hydrolyzed in a boiler
to give starch and a phosphate ion. The starch thus fornmed acts as an _
oxygen scavenger to react with the dissolved oxygen In the high tenperature
40 boiler water thereby to renove the oxygen fromthe water. On the other
hand, the phosphate ion [err] as formed by the reaction acts as a softening
agent to react with the hard conponents in the feed water thereby to
preven¥ formati on of scales in the boiler because of such hardness
conponent -renovi ng action. The phosphate ion as fornmed in the boiler feed
water nmay easily and rapidly be determ ned by neasuring the yell ow

absor bance of the phosphovanadonol ybdate conplex to be forned by reaction
wi th apgmoni um 45 ol ybdate and ammoni um vanadate under an acidic

condi tion. Accordingly, by neasuring the phosphate ion concentration, the
anount of starch as an oxygen scavenger nay thereby easily be controll ed.
The starch phosphate and sodium salt thereof do not react with the

di ssol ved oxygen when stored in water at a | ow tenperature (room
tenperature). Accordingly, In the case of the water-treating agent as

il ystrated in Laid-Open No. 49-30283, the starch 50 phosphate does not
react with the dissolved oxygen to renove the latter. Therefore, no
phosphate ion is fornmed - In the use of the said water-treating agent. On

t hese grounds, Lapid-Open No. 49-30283 does neither disclose nor suggest

t he tethni cal idea of controlling the anpbunt of the oxygen scavengi ng
starch by neasuring the phosphate ion concentration. The boiler chem cal
used in the nethod of the present invention displays both the follow ng two
functi ons:

50
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55 (1) To renpve the oxygen as carried over into the boller fromthe
boil erfeed waterand to prevent corrosion of the inside of the boiler
(oxygen scavenging). (2) To prevergp o geb b@igion of scal es fromthe hardness
corrponents to be carried over fromthe boiler feed water (softening). 4
P O 369 584 Bl In addition to said fung¢tions, the boiler chem cal used in
the met hod of the invention has addjti oial advant ages nenti oned bel ow. (3)
ThB concentration of the chemﬂcal g easily be controlled by determ nation
\r%]e phosphate i on con- centr ati gh3s@lthat the concentration of the
chelicgl In the boiler water gay be § ways the optinum val ue 5 and the
chem cal may give the excell eﬂt resu¥t 24 (4) The chemi cal does not react
wi th the dissolved oxygen in Lhe d|‘§sol t| on tank and therefore the con-
centration of the chem cal dogs not,, ~ A€cordi fYly, stable Introduction
of the chemical into the feedzwat er" R% o§.;s| Meg () The chemical Is
non-towi c and is highly stable. mgaé‘dl, ion, It is alnost odorless.
Therefor it keeps the 10 eperat-:l Sn&| envir onnent good. On these _
grounds, the chenical of the gresent Inyention is extrenely advantageous
fromthe industrial aspect. |& accordan¢ge with the nethod of preventing
corrosion of boilers by the u§'e of 3 he boiler chem:eal used in the nmethod
of the®present invention, whith hassuch excel ant § unctions and
advant ages, corrosion of boil Grs arf forimatl on 6'f scales in boilers may
efficiently be prevented. 15 73 > kg i s a gr:aphoto show t he
experinental result of the oxyge:n stgve gkd’]g:ﬁf f-ect—= of the sodium starch
phosphgte obtained in Exanpl ell.2 Tr'Ba"f olfl eini By examdl es illustrate the
I nvention in further detail + Exarrpl,e_,l {20 A 1/1 m xed water conposed of a
civty water (Atsugi City) havi#g 4 he gr o;?ertl es nmentioend bel ow and a

\f./ )
ened wat er thereof was fed ihtQ &641iter st eam generating autocal ve at
a feedi ng speed of 13 Iltersllg _c_the'gp"-réssure bei ng mai ntai ned at 10
kg/[erss] . Electroconductivitys 80 [#fri/icm 25 pH: 7.6 M Al kalinity:
20 ng as [err] C: 5 ng/liter<[edr]z ﬂ;?,ing/liter
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[err]: 11 ng/lrter 30 Di ssovl ed Oxygen: 4 ng/liter Hardness: 16
ng/liter (err) In addition, sodiumstarch phosphate was added to t he feed
water in an anount of 10 ng/liter,epldseagédmier, 45 ny/liter or 100
ng/liter, and the boiler water was concentrated 13 tinmes to, have pH of

11. 1. After %ddtlzbtv'oxsrhomathg f'rabtleh‘F e er chgnq}cgs af91Ut an tr:ven on.
dis, en C on bet en
fﬂgsggﬂgri Etfezr%% o ﬁf&&sﬂ .'e%’LoS%% &ﬂb Q '” om
tof
t e duct n%%.&t&ﬁé@nﬂ% ﬂ&yu%%’n N‘ﬁ%he
mea ur gd. bIr Prebdiibr h@i‘sukf&te en- fe&Q%brSt% b@oﬁtﬂﬁ%&%@ ﬁ f [err]
and a pressure of 10 kg/cer results are shown In Fig. 1 and Table 1

bel ow. Talgkgimple Anmount of [err] Generated in Boiler Water and Anount of 45
Har dness Conponent Renoved Ther efrom No. Amount of Chem cal Added

Anount of [ e Efafinples 1 and 2 where the sodiviwaaiéti phGdphdtiadr gtareh phobihale @asiaddéd 1 the bolgr feedt er )
Gener atoed wategin thet giveh amoudt theateem frofeimbolsl wascented bygthree pameljstsiid was dvaluated on

[ Conpar at |thpeb)a$l€)of the criteria indicated below. The resulls obtained are shown in Table 3 below. For'soripe@ison, D-

( Conpar at igipedse @as added in the given amount, in place ofghe boiler chemical of the present invention, 4rid tie steam

45 from the boller was scented apg evaluated in the same manner. 25.7 55 4

100 40 57.2 5 EP 0 369 584
B1 Exaffpl Gritpria of Fxaluatiop: process as in Exanple 1 was repeated, except that
starch ph uas used In place of so- dium starch phosphate and the
oxygen sc \/en§[l hgsfeﬁt and softening effect were exam ned. The results 5
are shown,l'n 'ﬁ 15 20 25 30 35 40

25
30
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50
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45 50 EP O 369 584 B1 15 30 _ 40 - EP O 369 584 Bl As is obvious from
the results in Table 1, Table 2 and Fig. 1, the boiler chem cals of the
present Invention displayed excel kpglsggsgygen scavengi ng effect and
softening effect. Since there Is a constant relation between the phosphate
ion concentration in the boiler ter and the anount of oxygen renoved from
the water, the phosphate ion concgntration_may be controlled in accordance
wi th the anbunt of the dissolwed ¢xygen in _the 5 boiler feed water and a

suf i ci ent oxygen-renovi ng ef8ect {can ther&fore be obtai ned constantly.
lg 3: In Exanples 1 and 2 whereyt di wn starch phosphate or starch
phosphate was added to the boglerfeed 1 water in the given anmount, the
steamfromthe boiler was scetedjby three panelists and was eval uated on
the basis of the criteria indicaté¢d below. The results obtained are shown
In Table 3 bel ow. For conparison, {|D- glucose was added in the given anount,
In plase of the boiler chem cal of the present Invention, and the steam
fromthe boiler was scented agd eyal uated In the sane manner. 15 Criteria
of Eval uation: O: No snell.LA: Somewhat snelled. X Snmel l ed. 20 25 30
: LY
35 40 45 =
a
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55 From the resuits in Table 3, itis obvious that _the boiter chemicals of the present invention generated almost

no smell.
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50 55 8 EP O 369 584 B1 20 25 0 0 40 9 EP 0 369 584 Bl Exanple 4: An
aqueous sol ution containing starch phosphate, sodium starch phosphate
orsodiumsulfite in an anmount of 1fb Jadossaws ght was prepared and stored in
an open beaker at [err]. Imrediately, one day, three days or 5 seven days
after theE%r?p? ~ation, the aqueous solution was added to a 1
liter-beakértilled with a different wa- ter, in an anmount of 50 ng/liter,

and.t he anDUgaqtdoud ffindH BRAMNEELrRREERk, SoahulhStaliR bhdsphiRor S5aRM Siitelin albifduRY
t Re_r et entof Y, 8f whighew fod land \RstedIR @aaaﬁ&aakmezsro@.sm b fiatéh b 43§ dnrds Says BOWN
| n" Tablse 4eJaf bigj¥aftel the brpartiod AeHduebas ilitidrowas dddea tok) titer-beaker filled with a different wa-

ter, in an amount of 50 mglliter, and the amount of the dissolved oxygen in the water was measured, whereby
the retention of the chemical was obtained.
The results obtained are shown in Table 4 below.
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EP O 369 584 B1 5 25 EP 0 369 584 Bl As is obvious from Table 4, the
anount of the dissolved oxygen in the water did not vary even after 7 days
in the case of the boiler chenical epfstdhssgpresent Invention, and the
chemi cal did not react with the oxygen to be |ost during storage. As
opposed to this, as sodiumsulfite rgacts with the oxygen during storage
and It is noted that a half of sodiurhsulfite was thereby lost. Clains 1. A
method of oxygen scavengi ng and scal d prevention in a boiler, which nethod
coppfi ses adding an ester 10 ef!starch and phosphoric aC|d and/or a
sodium&alt thereof, to the b0|Ier°feed wat er, characterised In that the
anount of the ester is such that the'proportlon of the ester and/or water
soluble salt thereof Is from5 to SQ:ngglléer-to-l ng/liter of the
di ssol ved oxygen in the boiler fee@ Water.®2.7A firethod as claimed In claim
1, in mhlch an oxygen scavenger, a sdftening agent or a pH adjusting agent
15 ®is further added to the bokil er feed water. 3. A method as cl ai med
inclaiml or claim2 In which the=concentration of phosphate ions forned
by hy- drolysis In the b0|Iermaterand t he concentration of the dissolved
oxygen in the boil erfeed water are=neas- ured, and the anount of the ester
and/ or at er - sol ubl e salt theredﬁ Lo=be added to the boiler feed water 20
iS controlled on the basis of the Ehas Feasured wal ues. Pat ent ansprriche 25
1. Verfahren zum Entfernen von Sauérstoff und zum Verhi ndern von
Kessel stein in Kesseln, wobel das Ver- fahren den Schritt der Zugabe eines
Esters aus Stirke und Phosphorsiure und/ oder elnes Natriunsal zes hiervon zu
dem Kessel spel sewasser unfallt, dadurch gekennzel chnet, dal die Menge des
Esters so ge- wahit wrd, dall da$ Verhiltnis des Esters und/oder des

erl 6slichen Saizes hiervon mn@!Stng 30 ng/l _zu | ng/i des gel 6sten
Sauerstoffs in dem Kessel spei sewasser b®Btragts 22 Verfahren nach Anspruch
1, worin sin Sauerstoff entfernegdes MTtel, €l n"Entharter odor eln
pH anp#s- sendes Agens zusatzlich=J€m Kessel spel sewasser zugegeben wird. 3.
Ver f ahren nach Anspruch | oder 25 bei wel chemrm die Konzentration der durch
Hydrol yse In dem Kessel - wassgr §ebil deten Phosphationen und die
Konzentration des gel 8sten Sayerstonffs in dem Kessel spel so- wasser genessen
wird upd worin die Menge des TlenzKessel spel sewssser zuzusetzenden Esters
und- | oder des masserlosllcheﬁ Sgizzes hlervon auf der Basis der so
genessenen Werta gesteuert bzw. gere- s =
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geit wird. Revendications |I. Procbd6 pour |e pibgeage de |'oxygene et |a
prevention du tartre dans une chaudiere, qul conprend |I'ad- dition d' un

ester d'am don etd' aci de phosphor epugss sssBou d' un de sess eel s desodi um
al"eau d' slinentation de |a chaudiere, caractefis6 en ce que la quantit: de

l ESt er ESt LEl V?OUQ'HO%\ .I‘ag'eg R L %ﬂ g&sso n g& J;Lr &)ena
hydr osol upl,g cgs?a%ofﬁxgmfe}c?)gmég *“ .ﬁm i f gkqﬁﬁ 4RIy loneter s
Qébﬁ ebé@ﬂfhalﬁé g %u g sfo U ﬁﬁ{ i&-

ngllItre g8od afmy & t iasassom#

Pi ocede sme\aqmaiafoegaa@n, ﬁ@wagﬁ,ergby, gans | equel un accepteur d' oxygene, un
adou0|§seur ou un agent d'aJustement du pH est en outre ajoute A |'eau

d all nentation de |a chaudiere. 50 3. Prowdd6 sulvant |la revendication 1 ou
| a revendgiamtd on 2, dans |l equel la concentration d'|ons phosphate fornes
par hydrol yse dens |'eau de la chaudire et |la concentration de |'oxygene

di ssous danArhetinaiof otygah scaverging andisade pekyertion i & ballel whioh netind compdses adaing aredster a
quant i 6 de df stersh and pidsbluric ahid, grfer seidiutmpelt theredf,(the bolendped witer, chardctedsed in that

d' al i ment at itbearokuiny afithe lesterds dyciethetdhe H?MSPGQtB%nster endfen wetercsolyble selit dheresf ig frem |
mesur 6es. 55 tq 0 mgflitgrto Unggtgrtgg@ diggolved gxygen|in thgspoilerfessivaes obvi ous from Tabl e
4, thea nt Q the d| n the wa en after
7 days, i nt %;é = gimp ;ﬁ 17 I AT o Segfonths IR MER ot BRHRIS 4l e
chem dél d| ds o added fo the baler feef el gen to be | ost during storage. As
opposed t® tgibtfiod R%iamed I.mm%# 441 2PAGdhIne\bchébnirdlien SPpYEBRatSldRS fErghed bpRage
and it |s naréddisinifé boffer Ra@bdandthe &ﬁéﬂnﬁd’thﬁtifhfeldfsﬁal\)éﬁl&yééﬁﬁftﬁﬁliéilérﬁ%watéian@hﬂkﬂﬁ 1.
A nmet hod of uedy GRINhSEOURLIDHINE GstétAfd/crvatePsdlibB\s@INtheredf td bd addddad {he boilekfaédoater

met hod,, conpris eaBoliadich thebaala otthé thus théasured vales. st ar ch and phosphoric acid,
andlor a sodiumsalt thereof, to the boiler feed water, characterised in
tQat the anount of the ester is such that the proportion of the ester
and/ or waPatentardpniithe salt thereof |Is from5 to 30 ng/liter to 1 ng/liter of
t he di ssol ved oxygen in the b0| |l er feed water. 2. A nmethod as clained in
clai mzt, T1n Verphep zamEe g@ mdzu'avsrbmemohgesagﬁm in Kpsseln, wopel Eﬂstygh ng
agent 15 fahr7n5de %B%ﬂleﬁ Sstfrﬁgus r eélpd nd/oder eines

?L?he”ﬁdb'y”hng‘ﬁ;@;:?g g’ﬁﬂ%“?ﬂ{@ sm&fg@é agﬁgw;ge Watjeﬁﬁ%" 'Y%r‘{:%a'g‘ﬁ% Thons

di ssol ved oxyge! 9[9 gtoq S r re nea ured, and the anmount of

t he es¥ er g angmirenVRkLArsHRLHH) Worinseh Saubrier aﬁienieﬁueb ﬂ.uadd.eshtmei dier dhDpH-apad. e€d

wat er sendes Agens zusétzlich dem Kesselspeisewasser zugegeben wird.

3. Verfahren nach Anspruch 1 oder 2, bei welchem die Konzentration der durch Hydrolyse in dem Kessel-
wasser gebildeten Phosphationen und die Konzentration des geldsten Sauerstoffs in dem Kesselspeise-.
wasser gemessen wird und worin die Menge des dem Kesselspeisewasser zuzusetzenden Esters und-
foder des wasser{dslichen Salzes hiervon auf der Basis der so gemessenen Werte gesteuert bzw. gere-
gelt wird.

35

, . Revendications

1. Procédé pour le piégeage de I'oxygéne et la prévention du tartre dans une chaudiére, qui comprend I'ad-
dition d'un ester d’amidon etd'acide phosphorique, et/ou d'un de ses sels de sodium, & 'eau d’alimentation
de la chaudiére, caractérisé en ce que la quantité de I'ester est telle que la proportion de I'ester et/ou de
son sel hydrosoluble est comprise dans Pintervalle de 5 & 30 mg/litre pour 1 mgflitre de 'oxygéne dissous
dans |'eau d’alimentation de la chaudidre,

45

2. Procédé suivant la revendication 1, dans lequel un accepteur d’'oxygéne, un adoucisseur ou un agent

d’ajustement du pH est en outre ajouté a 'eau d’alimentation de la chaudiére.
50

3. Procédé suivant la revendication 1 ou la revendication 2, dans lequel la concentration d’ions phosphate
formés par hydrolyse dans 'eau de la chaudidre et la concentration de I'oxygéne dissous dans 'eau d'ali-
mentation de la chaudigre sont mesurées, et la quantité de Pester et/ou de son sel hydrosoluble & ajouter
4 Peau d’alimentation de la chaudigre est ajustée sur la base des valeurs ainsi mesurées.

12



204 ‘ Is controlled on the ba5|s of the thus rreasured_\Lal_ue

Pat entanspriiche 25 1. Verfahren zum Entfernen von Sauerstoff und zum

Ver hi ndern von Kessel stein in Kesseln, wobei das Ver- ﬁﬂu u Eﬂl“ﬂll

der Zugabe el nes Esters aus Star iaeolasmbsl?hasphor sdure un
Nat rl unsal zes hl ervon zu dem Kessel spel sewasser unfa-t, dadur ch

gekennzel ¢ bviog%ﬂblg4m&uﬂ%ﬁhgﬁés%ﬂ§t1 egﬁnhe/watur id Wbtl yettﬂquaays
Ver hal t Ri §ie 429 ofthb B4ifer dHBAIER ke SlEnMIRITHRR, 2RE the CHECARA] Hof foadt with Mi8/3xeito
30 MY/ | wlbstauiBy dtord@s ADEHpEsk & thiSedRb Ak Sditfie teBetsIRiN thBGe&] Ry s‘&ﬁé@%ﬁ@i is
bet r Agt .noid@ thata hawer hﬁ,eaf.e%hth&espssach 1, worin ein Sauerstoff
entfgrnendes Mttel, eln Entharter oder eI n pH anpas- sendes Agens

zusitzlich dem Kessel spei sewasser zugegeben wird. 3. Verfahren nach

bi s

Anspruclciaimader 2, bel wel chem di e Konzentration der durch Hydrolyse In dem
Kessel - wasser gebil deten Phosphati onen und di e Konzentratl on des gel osten

Sauer st df f & niethod efioxyges srevenpied and scalgpsaventionjio rbaflsrewhichimethod cainprigns addingiag estérn g e

des hom Kesgtuareysad shonpheriescicy andigseodiomaalttheraat.de the by feesiyeatsy, chpsapterised in that
wasser | os| itherpseumssf the steriisqughyifatdbg Proportiopafdhesestes andias wefer aelyble el {hapeqf fsdrom
gest euert B0 GEfterto Lmphitersf thy dissplyed oxvarpdn e Eofler ‘B3t Proced6 pour e

Ei)ggfgg d%a,"&%ég Hgﬁgté Llé’tmﬁriﬁxﬁt&t n%{(kgglg ncEnge %J ﬂ@ﬂﬁgﬁ%@tﬂigﬁﬁgﬁwﬁg agdht

d' un'de ses se e Sso um a eau d all nentation de |a chaudi bre,

caracternisa n@fhoﬂes Qiihel & othinmM bn didim dén vhichaheedonGmtration bfl pRosphiste lofs formmddy hy-on de
| " est er et dolysigia tisbaieswdteraydihe®odeanivdtion af the dissnived oxygenthahesboliér fead waterateln@agle 5 a
30 ny/litr eredoand the ampiitiof the estir ahd/ayvpgbspiubleissibibersof delresadtiédda the doikel feadwetert | on

de | @ chaudhicontelledon thy basis dBhesthuymenrsuredivalues.endi cat | on 1, dans | equel un

accepteur d' oxygbne, un adouci sseur ou un agent d'ajustenment du pH est en

outre ajoute a l'eau d' allnentation de |a chaudlere. 50 3. Procede suivant

| a reved@tenansprficheoy | a revend| cation 2, dans I equel I a concentration

d'ions pho e for s h droI se dan br
concent rat?’ Eﬂq’éz 9"?" e|St :C:,] sa\iz:
chaudi ere % e‘ja"gs e en EL ' § "1
hydrosol ublwgh ,@ VEQedLh Jn%or?§ éH
sur la basg, ﬁlﬁﬁﬂ 4& d@fd&@h @du toffd ih déth R§s§els Ee ser betrﬁgt _

30

2. Verfahren nach Anspruch 1, worin ein Sauerstoff entfernendes Mittel, ein Enthdrter oder ein pH-anpas-
sendes Agens zusétzlich dem Kesselspeisewasser zugegeben wird.

3. Verfahren nach Anspruch 1 oder 2, bei welchem die Konzentration der durch Hydrolyse in dem Kessel-
wasser gebildeten Phosphationen und die Konzentration des geldsten Sauerstoffs in dem Kesselspeise-
wasser gemessen wird und worin die Menge des dem Kesselspeisewasser zuzusetzenden Esters und-

" Joder des wasseridslichen Salzes hiervon auf der Basis der so gemessenen Werte gesteuert bzw. gere-
gelt wird.

. 35

" Revandications

.

1. Procédé pour le piégeage de I'oxygéne et la prévention du tartre dans une chaudiére, gui comprend I'ad-
dition d’'un ester d’'amidon et d’acide phosphorigue, et/ou d'un de ses sels de sodium, &Feau d'alimentation
de la chaudieére, caractérisé en ce que Ja quantité de 'ester est telle que la proportion de I'ester et/ou de
son sel hydrosoluble est comprise dans Iintervalle de 5 2 30 mg/litre pour 1 mgflitre de I'oxygéne dissous
dans I'eau d’alimentation de {a chaudigre.

2. Procédé suivant la revendication 1, dans lequel un accepteur d’'oxygéne, un adoucisseur ou un agent
d'ajustement du pH est en outre ajouté a 'eau d'alimentation de la chaudiére.

3. Procédé suivant la revendication 1 ou la revendication 2, dans lequel la concentration d'ions phosphate
formés par hydrolyse dans 'eau de la chaudiére etla concentration de I'oxygéne dissous dans 'eau d'ali-
mentation de la chaudiére sont mesurées, etla quantité de 'ester et/ou de son sel hydrosoluble & ajouter

& l'eau d'alimentation de la chaudiére est ajustée sur la base des valeurs ainsi mesurées.
55
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