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Water Treatment Technology (1)
Corrosion protection of boilers, steam and condensate systems
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Corrosion protection of boilers, steam and condensate systems, which are important in water use facilities, is
explained in an easy-to-understand manner for beginners. Describes the causes of corrosion in boilers and steam-
using installations and explains the main anti-corrosion technologies. Chemicals to be applied at the same time
should be described so that the reaction is as easy to understand as possible.
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Fig.1 Typical boiler system
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Fig.2 Example of corrosion caused by dissolved oxygen in a
shell boiler”
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Fig.3 Example of corrosion caused by dissolved oxygen in a
water-tube boiler"”
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(@ Pressure :1MPa
() Steam volume : 12.6 L/ h
[ @ Blow rate : 6.7%
[ (@ Acid consumption in the feed water (pH 4.8)
;150 mg CaCO, /L
(® Material : mild steel
(® Chemical treatment : none
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Fig. 4 Effect of Dissolved Oxygen on Corrosion of Carbon Steel
in Condensate Systems”

Upperside
of pipe

Underside
of pipe

Condensate flow
parts selectively
corrosion

Fig. 5 Examples of corrosion of condensate pipes”
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Table 1 Typical neutralizing amines”

Neutralizing amines Chemical formula nztirngzu:;rfg:gﬁ)iitge Dissociat(i}gg)constant Distribution ratio*
1mg/I
Ammonia NH; 0.4 1.76x10°° 79
Cyclohexylamine CeH11NH> 2.3 3.39x10* 2.0
1-Amino-2-Propanol NH,CH,CH(CH)CHjs 1.8 5.25x10°° 0.26
2-Aminoethanol NH,CH>CH,0H 1.4 3.15x10° 0.14
lf;(f‘p’g;“o‘}'z"‘"ethy"l' CH3C(CH3) (NH2) CH,0H 21 5.62x10° 0.59

*Distribution ratio=[Neutralizing amine concentration(mg/l)in the gas phase]/[Neutralizing amine concentration(mg/I)
in the liquid phase]
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Fig.8 condensate pipe treated with filming amine repels water”
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