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Lecture on Corrosion and Corrosion Protection of Seawater Pumps
- Part 1 Basics of Corrosion and Seawater Corrosion Characteristics -

by Matsuho MIYASAKA

This is the first of 5 parts of a lecture on corrosion and corrosion protection of seawater pumps. Seawater corrosion characteristics,
the mechanism of various types of seawater pump corrosion will be discussed, including an introduction of Ebara’s R&D on corrosion
resistant materials and corrosion engineering. Part 1 will feature basics of corrosion and seawater corrosion characteristics, Part 2 fluid
dynamic effects on seawater corrosion, Part 3 galvanic corrosion and cathodic protection, Part 4 a numerical corrosion analysis tech-
nology, and Part 5 corrosion and corrosion protection of stainless steel and Ni-Resist cast iron.

In the following Part 1, corrosion mechanism, seawater properties, and seawater corrosion characteristics are discussed. The relation-
ship between seawater property characteristics and seawater corrosion will be explained, in which it is pointed out that seawater is a
neutral aqueous solution which saturates dissolved oxygen, also that it includes a considerable amount of inorganic salt, mainly chlo-

rides, and is therefore highly conductive.

Keywords: Corrosion, Seawater, Pump, Chloride ion, Dissolved oxygen, Potential, Crevice corrosion, Pitting corrosion, Galvanic corrosion,

Cathodic protection
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Photo 1 Cooling seawater pump for chemical plant
(duplex stainless steel)
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Photo 2 Brine recirculation pump for MSF (Multi-Stage Flash)
desalination plant (Ni-Resist cast iron)
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Photo 3 High-pressure pumps for RO (Reverse Osmosis)
desalination plant (duplex stainless steel)
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Fig. 1 Schematic drawing of Fe corrosion mechanism
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Fig. 2 Uniform corrosion (micro-cell corrosion) and localized
corrosion (macro-cell corrosion)
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Fig. 3 Polarization diagram showing Fe corrosion mechanism
in a neutral aqueous solution
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Fig. 4 Polarization curves of various materials in seawater
with saturated dissolved oxygen at 25C, 0.5 m/s,
measured after 18 h immersion
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Fig. 5 Galvanic series in seawater
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Table 2 Chemical constituents of seawater
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Table 3 Conductivity of seawater (Cl~ =1.9%)
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Fig. 6 Schematic diagram of corrosion-rate dependency on
flow-rate in seawater
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Table 4 Difference between clean and polluted seawater

1 ErfE K T YeifEK

Clean seawater| Polluted seawater
pH 75~85 65~75
COD (mg/L) <4 >4
AR FE (mg/L) >4GEH5~7) <4
Dissolved oxygen Ordinary
7"/+%,:r7A4’7]"/(mg/L) <005 > 9
NH
T b A + > (mg/L) B & MINSNEHEHD
S* Not detected | Occasionally detected
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