
EP O 369 584 1 Description The present invention relates to a method of
preventing corrosion of boilers and, in particular, to a method of scale
prevention and oxygen scavenging in boilers by the use of a boiler
chemical, which can easily be con- 5   trolled in respect of concentration,
which is satisfactorily safe and which has two actions of scavenging oxygen
and softening water (removal of hardness components). For the purpose of
preventing corrosion of boilers, an oxygen scavenger is Incorporated Into
the water line to be fed to boilers. Hitherto, hydrazine [err] or sodium
sulfite (Na2SO3) has widely been used as such an oxygen scavenger. Of the
two, [err] may easily be analyzed and Its concentration can easily be
controlled. lo  However, problems arise with safety to human bodies.
Accordingly, use of the compound In hospitals and food factories is
refrained from. On the other hand, Na2SO3 is accepted as an additive to
foods In Japan, and it Is utlized as a highly safe oxygen scavenger.
However, since the reaction of the compound with oxygen is too rapid, the
compound reacts with the dissolved oxygen too rapidly In the dissolution
tank to cause lowering of the concentration to the compound In the chemical
solution. Accordingly, the compound could not sufficently 15  remove the
oxygen from the water as fed into boiler and therefore corrosion of the
Inside of boiler could not surely be effected. As other oxygen scavengers
which are free from the drawbacks of the said [err] and [err], D-glucose,
tannin and lignin have been proposed. In addition, a boiler compound
containing sodium phosphate and sodium hydroxide has also be used for 20
the purpose. On the other hand, Japanese Patent Application Laid-Open No.
49-30283 has proposed a water-treating agent containing starch phosphate
and a water-soluble high polymer substance. Concretely, It Illustrates a
tech- nique of adding the said water-treating agent to a cooling water line
In a determined amount of from 1000 to 2000 ppm as a scale-inhibitor. 25
With respect to the oxygen scavengers of D-glucose, tannin and lignin,
there is unknown a means for de- tecting the concentration of the said
agent in the water fed into the boiler and therefore control of the concen-
tration of the said agent in the water Is Impossible. Under the situation,
where such an oxygen scavenger is used, the dissolved oxygen in the water
fed into the boiler is analyzed and the amount of the oxygen scavenger to
be added Is controlled In accordance with the maximum amount of the
dissolved oxygen thus analyzed. 30      However, the amount of the
dissolved oxygen In the water fed to boiler noticeably varies every day,
de- pending upon the kind of the feed water to boiler, and such variation
is seasonally significant. Accordingly, It Is extremely difficult to
determine the optimum amount of the oxygen scavenger to be added from the
result of analysis of the dissolved oxygen. If the amount of the oxygen
scavenger added Is Insufficient, the boiler would be corroded. On the
contrary, if It Is too much, the excess oxygen scavenger would transfer to
the vapor 35  generated so that the vapor would thereby have an peculiar
odor. Further, addition of such excess oxygen scavenger would cause
elevation of the cost. 



As to the liquid boiler compound containing sodium phosphate and sodium
hydroxide, since it is to contain the two kinds of sodium salts as the
active components in combination, the active components could be blend- ed
only in a determined proportion In preparing the compound and the compound
could not display a sufficient 40  effect. In addition, the compound has
another drawback that the means of handling the compound Is compl- cated.
The water-treating agent containing starch phosphate and a water-soluble
high polymer substance, as il- lustrated in Laid-Open No. 49-30283, Is a
scale-inhibitor for a cooling water line. Comparing a cooling water line
and a boiler water 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 notsubstantially 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-treating 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 arttechniques and to provide a method
of preventing corrosion of boilers whereby a boiler chemical Is used which
can easily 2    EP 0 369 584 B1 be controlled in respect of the
concentration, which can stably be introduced into the desired water line,
which is satisfactorily safe and which has two actions of scavenging oxygen
and softening (removal of hardness com- ponents like Ca, Mg In the water).
Another object of the present Invention Is to provide a method of
preventing corrosion of boilers by the 5   use of the said boiler chemical,
where generation of corrosion and scale of the inside of a boiler can
effectively and surely be prevented. The present invention provides a
method of oxygen scavenging and scale prevention in a boiler, which method
comprises adding an ester of starch and phosphoric acid, and/or a sodium
salt thereof, to the boiler feed water, characterised In that the amount of
the ester is such that the proportion of the ester and/or water 



1o  soluble salt thereof is from 5 to 30 mg/liter to 1 mg/liter of the
dissolved oxygen In the boiler feed water. The present Invention further
provides a method of oxygen scavenging and scale prevention In aboiler
which Is characterised In that the phosphate Ion concentration In the
boiler water is measured and the amount(s) of the starch phosphate and/or a
sodium salt thereof to be added to the dissolved oxygen-containing boiler
feed water is(are) controlled. 15      The starch phosphate which Is the
active ingredient in the bollerchemical used in the method of the present
invention is a compound where phosphoric acid Is bonded to the 6-hydroxyl
group of the glucose to constitute the starch by ester bond, and It
Includes a monoester where one glucose Is bonded to one phosphoric acid
moiety and a diester where two glucoses are crosslinked to sandwich two
phosporic acid moieties therebetw- een. 20      As examples of the starch
for use in the present invention, there are mentioned natural starches such
as corn starch, potato starch, sweet potato starch and tapioca starch
and/or processed starches such as esterif led starches, oxidized starches
and etherified starches. The starch for use in the present invention may be
any of the above-mentioned starches as their crude forms, but It is
preferably In the form of a cold water-soluble starch In view of the easy
handlability thereof. 25  The cold water-soluble starch can be prepared
from the above-mentioned crude starches by acid- decomposition,
enzyme-decomposition oroxidative-decomposition method. The cold
water-soluble starch has a DE (dextrose equivalent) value of form 1 or 50
%, preferaby from 2 to 40 %. The starch phosphate for use in the present
invention can easily be prepared by blending the above- mentioned starch
and phosphoric acid In a determined proportion and reacting them under the
condition of a 30  temperature of 0 ot [err] for a determined period of
time. In general, the phosphoric acid concentration in the starch phosphate
is from 0.5 to 5 % by weight. The water-soluble salts of starch phosphate,
are salts of the said monoester or diester and sodium (Na). Such sodium
salts of starch phosphate can easily be prepared by blending a starch
phosphate and sodium hydroxide in pure water at room temperature. In
formation of the sodium salt of starch phosphate, the starch 35  phosphate
and the sodium hydroxide may be blended In any desired proportion. The
boiler chemical used in the method of the present Invention may contain the
said ester, diester or the sodium salt thereof, either singly or in
combination of two or more of them. In preparation of the said starch
phosphate or a water-soluble salt thereof, non-reacted starting materials
would 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- 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 ion 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 to
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 boiler 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. 55     In particular, combination of the dispersing
agent and the bollerchemical used in themethod 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. 3    EP 0 369 584 B1 Next, the method
of preventing corrosion of a boiler by the use of the boiler chemical used
In the method of the present Invention will be explained hereunder. In
accordance with the present invention, the method of corroding a boiler is
effected by diluting the above- mentioned boiler chemical of the present
Invention with water, if desired, and then adding the thus-diluted 5
chemical to a bollerfeed water thereby to remove oxygen and the hardness
components from the boilerwater. Addition of the chemical may be effected
either intermittently or continuously. Anyway, where the boiler chemical
used in the method of the present Invention Is added to the boiler feed
water, the criterion is generally that the amount of the starch phosphate
and/or its water- soluble salt to be added is from 5 to 30 mg/liter, to 1
mg/liter of the dissolved oxygen in the boiler feed water. In the case of
the 10  present Invention, the starch phosphate which is necessary for
removing the dissolved oxygen may be added to the boiler feed water whereby
the phosphate Ion concentration necessary for the action of removing the
hardness components from the water is generally sufficiently ensured in
view of the quantitative relation be- tween the phosphoric acid moiety and
starch moiety of constituting the boiler chemical. Next, another method of
preventing corrosion of a boiler by the use of the boiler chemical of the
present 15  invention will be explained hereunder. In accordance with the
method of preventing corrosion of a boiler pre- viously mentioned, the
starch phosphate is added to the boilerfeed water in a determined amount on
the basis of the amount of the dissolved oxygen In the water. In accordance
with the other method of preventing cor- rosion of a boiler which will now
be mentioned hereunder, the starch phosphate is hydrolyzed in the
boilerwater 



to give phosphate ions which may be quantitatively measured, and such
property of the starch phosphate Is 20  utilized. Specifically, the starch
phosphate Is added to the boiler feed water trasfers to the boiler water
and Is hydrolyzed therein to give phosphate Ions. By measuring the
concentration of the phosphate ions thus formed, one may know the
concentration of the starch as an oxygen scavenger. Accordingly, the
concentration of the dissolved oxygen In the bollerfeed water and the
phosphate ion concentration In the boilerwater are measured, and the starch
phosphate and/or its water-soluble salt are/is added to the boiler feed
water on the basis of the 25  thus measured values so that the
concentration of the starch Is present in the necessary amount. In accor-
dance with the said method, the boiler chemical of the present Invention is
added to the boiler feed water only in the necessary amount and therefore,
the said method is economically excellent. The boiler to which the method
of the present invention is applied is not specifically limited but the
present invention may be applied to any and every boiler for industrial use
as well as for domestic use. In particular, 30  as the boiler chemical of
the present invention is non-toxic and is highly safe, It may conveniently
be used in hospitals and food factories. The boiler feed water to be
applied to the present Invention Is not also specifically limited, but a
soft water or a crude water is suitably employed as the feed water in
accordance with the present Invention since the boiler chemical used in the
method of the present invention displays not only an oxygen scavenging
effect but 35 also an effect of removing hard components, namely softening.
The starch phosphate and water-soluble salts thereof are food additives and
are therefore non-toxic and highly safe. In addition, they are almost
odorless. The starch phosphate or Its sodium salt Is hydrolyzed in a boiler
to give starch and a phosphate ion. The starch thus formed acts as an
oxygen scavenger to react with the dissolved oxygen In the high temperature
40  boiler water thereby to remove the oxygen from the water. On the other
hand, the phosphate ion [err] as formed by the reaction acts as a softening
agent to react with the hard components in the feed water thereby to
prevent formation of scales in the boiler because of such hardness
component-removing action. The phosphate ion as formed in the boiler feed
water may easily and rapidly be determined by measuring the yellow
absorbance of the phosphovanadomolybdate complex to be formed by reaction
with ammonium 45  molybdate and ammonium vanadate under an acidic
condition. Accordingly, by measuring the phosphate ion concentration, the
amount of starch as an oxygen scavenger may thereby easily be controlled.
The starch phosphate and sodium salt thereof do not react with the
dissolved oxygen when stored in water at a low temperature (room
temperature). Accordingly, In the case of the water-treating agent as
illustrated in Laid-Open No. 49-30283, the starch 50  phosphate does not
react 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: 



55      (1) To remove the oxygen as carried over into the boller from the
boilerfeed waterand to prevent corrosion of the inside of the boiler
(oxygen scavenging). (2) To prevent formation of scales from the hardness
components to be carried over from the boiler feed water (softening). 4
EP 0 369 584 B1 In addition to said functions, the boiler chemical used in
the method of the invention has additional advantages mentioned below. (3)
The concentration of the chemical may easily be controlled by determination
of the phosphate ion con- centration so that the concentration of the
chemical In the boiler water may be always the optimum value 5      and the
chemical may give the excellent result. (4) The chemical does not react
with the dissolved oxygen in the dissolution tank and therefore the con-
centration of the chemical does not lower. Accordingly, stable Introduction
of the chemical into the feed water is possible. (5) The chemical Is
non-toxic and is highly stable. in addition, it is almost odorless.
Therefor it keeps the 10     operational environment good. On these
grounds, the chemical of the present Invention is extremely advantageous
from the industrial aspect. In accordance with the method of preventing
corrosion of boilers by the use of the boiler chemical used in the method
of the present invention, which has such excellent functions and
advantages, corrosion of boilers and formation of scales in boilers may
efficiently be prevented. 15      Fig. 1 Is a graph to show the
experimental result of the oxygen scavenging effect of the sodium starch
phosphate obtained in Example 1. The following examples illustrate the
Invention in further detail+ Example 1: 20 A 1/1 mixed water composed of a
city water (Atsugi City) having the properties mentioend below and a
softened water thereof was fed into a 6-liter steam-generating autocalve at
a feeding speed of 13 liters/hr, the pressure being maintained at 10
kg/[err]. Electroconductivity: 80 [err]/cm 25        pH: 7.6 M Alkalinity:
20 mg as [err] Cl: 5 mg/liter [err]: 13 mg/liter 



[err]: 11 mg/liter 30        Dissovled Oxygen: 4 mg/liter Hardness: 16
mg/liter (err) In addition, sodium starch phosphate was added to the feed
water in an amount of 10 mg/liter, 18 mg/liter, 45 mg/liter or 100
mg/liter, and the boiler water was concentrated 13 times to have pH of
11.1. After addition, a part of the boiler water was taken out and the
phosphate Ion (err) concentration and 35 the calcium ion concentration in
the boiler water were measured. At the same time, the steam was sample from
the duct of the steam outlet and the dissolved oxygen in the steam was
measured. The condition in meas- urement comprised a temperature of [err]
and a pressure of 10 kg/cm2. The results are shown In Fig. 1 and Table 1
below. Table 1 Amount of [err]  Generated in Boiler Water and Amount of 45
Hardness Component Removed Therefrom No.   Amount of Chemical Added
Amount of [err]4                Amount of Hardness to Feed Water (mg/liter)
Generated (mg/liter)   Component Removed (Ca  , mg/liter) 50    1
[Comparative)l0                      4                        5.7 2
(Comparative)18                       9                        12.9 3
45                        18                       25.7 55    4
100                       40                       57.2 5    EP 0 369 584
B1 Example 2: The same process as in Example 1 was repeated, except that
starch phosphate was used In place of so- dium starch phosphate, and the
oxygen scavenging effect and softening effect were examined. The results 5
are shown In Table 2. 10 15 20 25 30 35 40 



45 50    EP 0 369 584 B1 15 30 _ 40 -    EP 0 369 584 B1 As is obvious from
the results in Table 1, Table 2 and Fig. 1, the boiler chemicals of the
present Invention displayed excellent oxygen scavenging effect and
softening effect. Since there Is a constant relation between the phosphate
ion concentration in the boiler water and the amount of oxygen removed from
the water, the phosphate ion concentration may be controlled in accordance
with the amount of the dissolved oxygen in the 5   boiler feed water and a
sufficient oxygen-removing effect can therefore be obtained constantly.
Example 3: In Examples 1 and 2 where the sodium starch phosphate or starch
phosphate was added to the boilerfeed 10  water in the given amount, the
steam from the boiler was scented by three panelists and was evaluated on
the basis of the criteria indicated below. The results obtained are shown
In Table 3 below. For comparison, D- glucose was added in the given amount,
In place of the boiler chemical of the present Invention, and the steam
from the boiler was scented and evaluated In the same manner. 15  Criteria
of Evaluation: 0:   No smell. A:   Somewhat smelled. X:   Smelled. 20 25 30
35 40 45 



50 55 8    EP 0 369 584 B1 20 25 0 0 40 9    EP 0 369 584 B1 Example 4: An
aqueous solution containing starch phosphate, sodium starch phosphate
orsodium sulfite in an amount of 10 % by weight was prepared and stored in
an open beaker at [err]. Immediately, one day, three days or 5   seven days
after the preparation, the aqueous solution was added to a 1
liter-beakerfilled with a different wa- ter, in an amount of 50 mg/liter,
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. 10 15 20 25 30 35 40 45 50 55 10  



EP 0 369 584 B1 5 25    EP 0 369 584 B1 As is obvious from Table 4, the
amount of the dissolved oxygen in the water did not vary even after 7 days
in the case of the boiler chemical of the present Invention, and the
chemical did not react with the oxygen to be lost during storage. As
opposed to this, as sodium sulfite reacts with the oxygen during storage
and It is noted that a half of sodium sulfite was thereby lost. Claims 1. A
method of oxygen scavenging and scale prevention in a boiler, which method
comprises adding an ester 10      of starch and phosphoric acid, and/or a
sodium salt thereof, to the boiler feed water, characterised In that the
amount of the ester is such that the proportion of the ester and/or water
soluble salt thereof Is from 5 to 30 mg/liter to 1 mg/liter of the
dissolved oxygen in the boiler feed water. 2. A method as claimed In claim
1, in which an oxygen scavenger, a softening agent or a pH-adjusting agent
15      is further added to the boiler feed water. 3. A method as claimed
in claim 1 or claim 2 In which the concentration of phosphate ions formed
by hy- drolysis In the boilerwaterand the concentration of the dissolved
oxygen in the boilerfeed water are meas- ured, and the amount of the ester
and/or water-soluble salt thereof to be added to the boiler feed water 20
iS controlled on the basis of the thus measured values. Patentansprriche 25
1. Verfahren zum Entfernen von Sauerstoff und zum Verhindern von
Kesselstein in Kesseln, wobel das Ver- fahren den Schritt der Zugabe eines
Esters aus Stirke und Phosphorsiure und/oder elnes Natriumsalzes hiervon zu
dem Kesselspelsewasser umfaIlt, dadurch gekennzelchnet, dal die Menge des
Esters so ge- wahit wird, dall das Verhiltnis des Esters und/oder des
wasserl6slichen Saizes hiervon von 5 bis 30 mg/I zu I mg/i des gel6sten
Sauerstoffs in dem Kesselspeisewasser betragt. 2.  Verfahren nach Anspruch
1, worin sin Sauerstoff entfernendes Mittel, eln Entharter odor eln
pH-anpas- sendes Agens zusatzlich dem Kesselspelsewasser zugegeben wird. 3.
Verfahren nach Anspruch I oder 2, bei welchemn die Konzentration der durch
Hydrolyse In dem Kessel- wasser gebildeten Phosphationen und die
Konzentration des gel8sten Sauerstoffs in dem Kesselspelso- wasser gemessen
wird und worin die Menge des dem Kesselspelsewssser zuzusetzenden Esters
und- loder des wasserloslichen Seizes hiervon auf der Basis der so
gemessenen Werta gesteuert bzw. gere- 



geit wird.  Revendications I. Procbd6 pour le pibgeage de l'oxygene et la
prevention du tartre dans une chaudiere, qul comprend l'ad- dition d'un
ester d'amidon etd'acide phosphorique, etlou d'un de sess eels desodium,
al'eau d'slimentation de la chaudiere, caractefis6 en ce que la quantit: de
l'ester est tells que la proportion de l'ester etlou de son sel
hydrosoluble est comprise dens l'intervalle de 5 & 30 mg/litre pour I
mg/lItre de l'oxygene dissous dens l'eau d'alimentation de la chaudiere. 2.
Procede suivant la revendication 1, dans lequel un accepteur d'oxygene, un
adoucisseur ou un agent d'aJustement du pH est en outre ajoute A l'eau
d'allmentation de la chaudiere. 50 3. Prowdd6 sulvant la revendication 1 ou
la revendication 2, dans lequel la concentration d'lons phosphate formes
par hydrolyse dens l'eau de la chaudire et la concentration de l'oxygene
dissous dans I'eau d'all- mentation de la chaudlere sont mesurees, et la
quantit6 de l'ester etlou de son sel hydrosoiuble a ejouter A l'eau
d'alimentation de la chaudlbre eat ajust6e sur la base des valeurs ainsi
mesur6es. 55 12    EP O 369 584 B1 * C   L  M   S As is obvious from Table
4, the amount of the dissolved oxygen in the water did not vary even after
7 days in the case of the boiler chemical of the present Invention, and the
chemical did not react with the oxygen to be lost during storage. As
opposed to t~his, as sodium sulfite reacts with the oxygen during storage
and it Is noted that a half of sodium sulfite was thereby lost. 5 Claims 1.
A method of oxygen scavenging and scale prevention in a boiler, which
method comprises adding an ester 10      of starch and phosphoric acid,
andlor a sodium salt thereof, to the boiler feed water, characterised in
that the amount of the ester is such that the proportion of the ester
and/or water soluble salt thereof Is from 5 to 30 mg/liter to 1 mg/liter of
the dissolved oxygen in the boiler feed water. 2. A method as claimed in
claim 1, In which an oxygen scavenger, a softening agent or a pH-adjusting
agent 15      is further added to the boiler feed water. 3.  A method as
claimed in claim 1 or claim 2 In which the concentration of phosphate ions
formed by hy- drolysis in the boilerwaterand the concentration of the
dissolved oxygen In the boilerfeed waterare meas- ured, and the amount of
the ester and/or water-soluble salt thereof to be added to the boiler feed
water 



20      Is controlled on the basis of the thus measured values.
Patentanspriiche 25  1. Verfahren zum Entfernen von Sauerstoff und zum
Verhindern von Kesselstein in Kesseln, wobei das Ver- fahren den Schritt
der Zugabe elnes Esters aus Starke und Phosphorsdure und/oder eines
Natrlumsalzes hlervon zu dem Kesselspelsewasser umfa~t, dadurch
gekennzelchnet, daos die Menge des Esters so ge- wihit wird, dag das
Verhaltnis des Esters und/oder des wasserloslichen Salzes hiervon von 5 bis
30 mg/I zu 1 mg/I des gelosten Sauerstoffs in dem. Kesselspelsewasser
betrAgt. 30  2. Verfahren nach Anspruch 1, worin ein Sauerstoff
entfernendes Mittel, eln Entharter oder eln pH-anpas- sendes Agens
zusitzlich dem Kesselspeisewasser zugegeben wird. 3. Verfahren nach
Anspruch I oder 2, bel welchem die Konzentration der durch Hydrolyse In dem
Kessel- wasser gebildeten Phosphationen und die Konzentratlon des gelosten
Sauerstoffs in dem Kesselspelse- wasser gemessen wird und worin die Menge
des dem Kesselspeisewasser zuzusetzenden Esters und- Joder des
wasserloslichen Saizes hiervon auf der Basis der so gemessenen Werte
gesteuert bzw. gere- gelt wird. 40   Revendications I.  Proced6 pour le
pi6geage de Poxygene et la preventlon du tartre dans une chaudlire, qui
comprend I'ad- dition d'un ester d'amidon etd'acide phosphorique, et/ou
d'un de ses sels de sodium, a I'eau d'allmentation de Ia chaudibre,
caracterise en ce que la quantit6 de 1'ester est telle que la proportion de
l'ester etlou de son sel hydrosoluble est comprise dens l'intervalle de 5 a
30 mg/litre pour 1 mg/litre de l'oxygbne dissous dans l'eau d'allmentation
de la chaudiere. 2. Proc6d6 suivant la revendicatlon 1, dans lequel un
accepteur d'oxygbne, un adoucisseur ou un agent d'ajustement du pH est en
outre ajoute a l'eau d'allmentation de la chaudlere. 50 3.  Procede suivant
la revendication 1 ou la revendication 2, dans lequel la concentration
d'ions phosphate formbs par hydrolyse dans l'eau de la chaudibre et la
concentration de l'oxygbne dissous dans l'eau d'ali- mentation de le
chaudiere sont mesurees, et la quantit6 de l'ester etlou de son sel
hydrosoluble A apouter A I'eau d'alimentation de la chaudiere est ajust6e
sur la base des valeurs ainal mesurees. 55 12    


