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wherein R1, Rz and Ry each represents -H, -GHs, -CzHs or -CaHy; and n represents an integer,of 0 t0 2,
in an amount of 0,1 to 500 mg per liter of said boller feed water. S
The aminodiols represented by general formula (I} are low volatile amines the wolatility.of which is low
enough to allow the compounds to dissolve or migrate into condensed water in large quantrtres to effectwely
46 change CO: contained in the condensed water to amine carbonates. ;. ... i
Since the volatility of the aminodiols used in the process of invention is fow, the compounds, when
added to feed water, possess only a relatively low capability of migrating from the feed’ water Jnto vapor.
Kowever, the compounds can be dissolved in feed water at high concentrations and, fin addltrpn. possess a
markedly high capability of migrating from vapor into condensed water. As a result; the" compounds are
s0 dissolved in condensed water in quantities which are large enough to allow them 1o functlon as an
anticorrosive in an extremely effective manner. IR :

The present invention will hereinafter be explained in further detail. T
Among the aminodiols of general formula (l) those having a low volatility are partrcularly preferred
Specific examples of aminodiols of general formula (I) are 1-amino-1,2-ethanediof, 2-d|methylammo-1 4~
" 56 butanediol, 2-amino-2-ethyl-1,3-propanediol, 2-disthylamino-2-propyl-1 S-propanedrol and 2-ammo-2-ethyl-.
1,4-butanediol.
There is no particular restriction on the content of the ammodlols fo be contamed in the antlcorrosive '
The concentration of the compounds can be selected within the range of from 1 to_ 100% by’ wer_ght
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to 99, 1. carbonate The anticorvosive is also highly effective with regard to the inhibition .of coirosion of .boilers: per
se since its solubility In feed water for boilers is quite high and, hence, the pH of the feed water can be

readily raised. :
35 The present invention will further be explained by way of examples

EXAMPLE1 | B

k‘/ A vapor-generating autoclave was operated at 180 °C, during which a test water (soft water): havmg the
“ 40 quality set forth below and (except the case of Run No, 1) containing various agents shown in Table Tata
concentration of 15 mg, per liter of feed water, was fed at a rate of 12 to 12.8 i/h.
The vapor so generated was fed to a condenser, and a test piece of mild steel (15 x 50 x 1.mm) was
immersed in the condensed water. The rate of corrosion was measured after 48 hours, The blow rate was
sot at 10%.
45 The results obtained are shown in Table 1.

Quality of Test Water

Softened water from the Atsugi City Water Supply Service
50 pH: 8.1
Electric conductivity: 200 us/cm
M atkalinity: 45 mg-CaCOs/l
Cl: 13 mg/
$i02: 29 mg/l
65  S0¢27: 25 mgh
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EXPERIMENTAL EXAMPLE 1 -

30 The autoclave used in Example 1 was opserated under the same conditions, ana the d|str|5ut|on" of the

agents shown in Table 2 was examined at a condensation rate of 10%. The results obmined are showrr in
Table 2. _ i c
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Run No.'-

Agent s

Ki nd

Corrosion Rate

(mdd) Notes 5 Content- (W% -
17.2. 12 Cycl ohexyl am ne EP 0 382 061 B1 100 - : 7.2
*1 3 Mor phol i ne 100 6.2
*1 4 Monoet hanol an ne 100 4.8 . ..
*1to 5 2- Am no- 2- et hyl - L , 35pr opanedl ol 100 e B 2
2 6 2- Am no-2-ethyl -1 , 3- pr%nedi ol 50 2.5
2 Monoet hanol am ne -~ 50 15 7 2- Aino-2-"et’hyl -
, 3- pr opgnedi ol 50 5. 2.8 2 pycl ohexyl am ne’
50 8 "2- Ani no- 2- et hyl - TpBbpanedi ol - 100 3.3
29 2- Ami no-2-nethyl -1 , ggoanedi ol 50 ) 2.4
2 Monoet hanol am ne H S 5&*19, Coffrol | exampl es for .
conpari son *2: Exanpl es accordi ot héQpr&senfJinvention 25 7:1t.is_
apparente from Table 1 that th corrosives used ih the_.pr_'.oce s .accordi ng
to the present | nvention exhj excel l ent anticorfosive effects; . .
EXPERI MENTAL EXAMPLE 1 30 hut ocl ave used in Exanple 1.was oper at ed
under the same conditions, and the distribution of the agents shown in
Table 2 was exami ned at a condegsation rate of 10% [he results obtained
are shofth in Table 2. 35 40 4b 554 EP 0 382 061{ Bl 15 30 50 It can be
seen fromthe results shown in %‘ e 2 that 2-ami no-P-ethyl -1, 3-propanedi ol
isinferior inits ""§ ' '
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It can be seen from the results shown in Table 2 that 2-amino-2-ethyl-1,3-propanediol is-inferior in its

capabihty of msgratmg into vapor but is excellent in its overall capability of migrating into condensed water.
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vapor/condensed water systens, which conprises adding to boiler feed water® *

an antic E‘H‘C‘)SI ve conprising 1-100% by wei ght of at |east one am nodi ol
repr esen by general formula (1) 10 [err] wherein [err] each
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whereip a o P& am S a o sal

feed wat er conbr natron W th sai d am nodr oI s V\/nerer n the rati o of sar d
am nodi ol to said other volatile amine is in the range of 1/99 to 99/1,
based on the weight. 25 3. The PRO cess of glaim1, wherein said am nodi ol
Is a nmenber selected fromthe group onsr n% f 1-amno-1, 2 et hanedr ol,
2-di meb hyl am no-1 . 4-butanediol, 2-amng-2-ethyl-1 ,3- propanedr o[

2-di et hyl am no- 2- gﬁo&yl 1, 3- propanedl o} and 30

2-am no-2-ethyl -1 utén@dHok. -)A—riFhe;?r-ee-Q'sSHo; 20 Y2, wher ei n _sai d
other volatile amne |Is at |east one anj noal cohol represent ed by (&éneral
formula (11) 35 [err] 40 wherein [err] RBaxh represents -H, [err] 45 5. The
proced8 of claim4, wherein said am noal cohol is a nenber selected fromthe
group consi St{:?g'g? of nonoet hanol am ne, NN-di met B%I nonoet hanol am_ne

N, N- dj et hyI"FPB i B 819 q3eh @H&senﬁl.‘fyrS HaHg 08 fabizi 204 0 t9R{esgOts an integer of 0 to

Pat ent‘éns Pr in art] ngSU(gt of 0.1 to 500 mg per liter of said boiler feed water.

2. The process of claim 1, wherein at least one volatile amine is additionally added to said boiler feed
water in combination with said aminodiols, wherein the ratio of said aminodiol to said other volatile
amine is in the range of 1/99 to 99/1, based on the weight.

~26* 8. “The process of claim 1, wherein said aminodiol is a member selected from the group Qonsistrng
of 1-amino-1,2-ethanediol,
2-dimethylamino-1,4-butanediol,
. 2-amino-2-ethyl-1,3-propanediol,
D 2-diethylamino-2-propyt-1,3- propanediol and
30 2-amino-2-ethyl-1,4-butanediol.

AT T et

4. The process of claim 2, wherein said other volatile amine is at least one aminoalcoliol répréserited by
general formula ()

35

R
- 2 T 1T

wherein R: and Rs each represents -H, -CHs, -C2Hs or -CaHy.

4 B The process of claim 4, wherein said aminoalcohol is a member selected from the group consisting of
mongethanolamine, N,N-dimethylmonoethanolamine, N,N-diethylmonoethanolamine and N-propyl-
monoethanolamine. -

Patentanspriiche A R R P

1. Verfahren zum Verhindern der Korrosion von Dampf/Kondenswasser-Systemen, weiches das Zugeben
eines Korrosionsschutzmittels, welches 1 - 100 Gew.-% von mindestens sinem Ammodiol umfaBt das
durch die aligemeine Formel () dargestelit ist :
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von ni ndest ens ei nem Ami nodi ol unf &P 0,388881 Blir ch die ali gemal
dargestellt Ist 56 EP 0382 061 Bl
N IsID\1 /R2 5 NlOworlan
R2 und Re tewells -H -CHs, -C2 Hs oder -Cs H7 bedeuten: und n:eine. ganze
Zahl von O bis 2 bedeutet, zu Kesxl spei se sser in einer Menge von 0,1 bis
500 ng pro Liter des Kessel speise ersg) alt. 16 2. Verfahren nach
Ansprucp 1, worh mindestens ein flUch Amin zusltzlich zu dem "~
Kessel spei sewas- ser in Konbination mt den Am nodi ol en zugegeben wird,
worin das Verhal tHi @ €86CAH nodeke—~zuCdemgngenenat tlgen Am n ‘1-m
Bereich von 1/99 bis 9911, bezogen auf Jdas Ge\;xvlecht Pluggt =:3(TNer f ahr en
nach Anspruch 1, worin das Am nodi ol eRnaBestandtell |st ausgewf hIt ‘aus
der G uppe best ehend aus 1- Am no-1, 2- et handi ol , :
2- - 3i net hyl am no- 1, 4- but andbol , 2- Am no- 2- et hyI 1, 3- propandl oI
2- Di et hyl am warinZR pRowngl Rs ljevdlig1H) peka cHCelils mdca*mmmzuwtme-@nazammd bigl2.
4. Veri ahr enbegagtt. Anspruch 2, worin das andere fl~chtige Ami n m ndestens
ei n Ami noal kah@lsselaaeim@gﬁp@n jpinerMpnge von @y rhisP0B Mg PEdl Literedep Kerseimelspuassers ufast st
HO Ca2-€X -, -T< ' -
(11) wori e Rxet@w&n p&ch A@W@i"f‘é wq[in mindegpie lpgm é\mm @gqg.)lc Kagselspeisewas-

] -

g

C* oI n z WN?I se 'ﬂ'"‘fgéjés[zé{ﬁa'f‘
st BSL-uSge\\A/ﬁ?’id"'B" nki ﬁn@%wgw W 93105 TR AR s o
N DL B! | TBARGA NACAABE + o' S N RP Gl %gg.ld?am ) auggevmu aus der Gruppe

*1-Amino-1,2-ethandiol, 2-Dimethylamino-1.4-butandiol, 2-Amino-2-sthyl-1,3-propandiol,’

Prop noe tp&r‘é
40  Revendl cabempﬁmﬂm.zgroemé ﬁamha 2 Arife- J-245QkddREI ON pour Systbmes
vapeur/ eau condensde, qui conprend |'addltion deans |'eau-d' alimentation

d' une chaugli DéRnEn Hath PREIrEcR 12 a&infdaemwnamge Amif\ middBstdrs MR- modmohoﬂdagbsml ns
un am ngdl ol direndiéageshdineTaimd @), fsor mul e g~ndrale (1) 45 50 :

1. Verfahren zum Verhindern der Korrosion von Darrpf/Kondenswa
wei ches “das Zugeben ei nes Korrosionsschutzmittels, watches 1 lﬁ m\"!"(mm”m

. R,
%0 2 TRTIN R (II) -

worin Re und Rs ieweils -H, -CHa, -C2Hs oder -CaHy bedeuten.

§. Verfahren nach Anspruch 4, worin der Aminoalkohol ein Bestandteil ist, ausgewi#hit aus. der Gruppe
bestehend aus Monoethanolamin, N,N-Dimethyimonosthanolamin, N N-Diethylmonoethanolamln und N-
Propylmonosethanolamin.

e Tt

40 Revendications
1. Procédé d'inhibition de la corrosion pour systémés vapeur/eau condensée, .qui comprend_ I'addition

dans I'eau d'alimentation d'une chaudiére d'un anticorrosif comprenant 1 & 1 00 % en. pmds d'au Mmoins
un aminodiol représenté par la formule générale (1)

50

N
| |
HO—=CHa ¥+ ‘i': CH2 —0H. ()

65
ol Ry, Rz et Ry chacun représentent -H, -CHs, -CoHs ou -C3Hy ; et n représente un nombre entler de 0
a2
en une quantité de 0,1 2 500 mg par litre de ladite eau d'alimentation do .chauq_l_ér_e_..;:.‘_.;; PR e
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HO .- H)CH -a -0 H
56'obi Ri, R2 et Ra chacun reprdsentent -H, -CH, -CZHs ou -C ‘-m,ma ,'"‘"!,[”"l",m
represente un nonbre entier de O EP@38206WBt quant|t6 de 0,1 & 500¢ e
litre de ladite eau d' alinmentation de chaudlbre . 7. EP0382 061

61 Procedd sol o
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3. Prot-dd e .ﬂama N gon & £5br
6l 6ment Ch%a% S lnidiniRS SL1B6Y-+. 98 r%gﬂr' ,@ﬁi‘i 26t ,ﬁfﬁﬂﬁa@ .Vi)f--,_- i
2- di mrdt hyl am no- 1. 4- but anedi ol", du -am no 2-dt hyl - 1, 3- propa- nedilol, du

2-di t hylaanpogaéd s&&ﬂﬁ%veﬂducﬁtldﬁr@%@%lla liadRd autte amine volaﬂle est au moins un aminoalcool

2-ani ng- 2- %&;&mﬁpérlbm@negﬂnahseaﬂ Proodd4 solon | a revenndi cati.on 2, dans
| oquel ladite autre amine volatile est au noins un anrinoal cool 10

représent6 par la formule gén~rale (11) R: . HO CH2-CH2-N 7.7 7%/ 70 -
(1r)y . . ob Rs et R5 chacun reprdsentQ{nt -H, -CH3, -C2Hs .ou -C 3H7 ,
Procdd4 sal on | a revendi cao-@n dcng.zms’requel | edit In)o al cool -est-un
61 6ner® chol si parm |e groupe constl\tnﬁl-nge | a nono~t hanol ani'ne; de Ia

N, N- di m~t hyl nono~t hanol am ne, de |a NN-dl t hyl nrono~t ha- nol am-ne et -de |a

N pr O[L)/l rmngldl}uhe?rﬁ?Lr%%nnrgpréser?ter%QH SéHa. %9H54 c?u %?H765 8

' & Procédé selon la revendication 4, dans lequel ledit amino-alcool est un élément choisi parmi le groupe
constitué de la monoédthanolamine, de la N,N-diméthyimonoéthanolamine, de Ja N,N-didthylmonoétha-
nolamine et de la N-propyimonoéthanolamine.
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