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Material corrosion and prevention of high-pressure piping systems in
seawater reverse osmosis desalination plants
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Abstract: Seawater desalination is considered one of the most viable and technically feasible strategies
for the mitigation of water scarcity in the coastal areas, water quality degradation in the inland regions,
and the promotion of green transitions in industrial structure. It is beneficial to the integrated water re-
sources, water ecology and water environment development. Modern seawater reverse osmosis (SWRO)
desalination technology has attracted more attention because of flexible design, less investment and en-
ergy-consuming in water production. However, SWRO desalination plants pose a high level of corro-
sion risk as they handle and process aggressive seawater under severe operating conditions. And the
rising salinity and temperature of seawater, or even trace amount of free chlorine, are important chal-
lenges that further exacerbate the pitting and crevice corrosion phenomena of austenitic stainless steels.
According to the investigation of domestic and international research findings and engineering experi-
ence, the most practical material for use in SWRO desalination plants under different operating environ-
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ments is summarized. The corrosion mechanism and protective measures of high-pressure piping sys-
tem in some extreme environments have been discussed. Furthermore, after long-term application, it has
been proved that the high-pressure piping system with titanium alloy is effective to resist pitting and
crevice corrosion under the extremely aggressive environment. Titanium alloy is suitably used in
SWRO desalination plants located in the South China Sea, as well as in the Middle East, North Africa,
and South Asia.

Key words: seawater reverse osmosis desalination, high-pressure piping system, stainless steels, titani-

um alloy, corrosion prevention strategies
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Fig. 1 Schematic diagram of seawater reverse osmosis de-
salination system
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Fig.3 Crevice corrosion of austenitic stainless steels

grooved pipe joint used in early SWRO plants"’
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Fig. 5 Pitting and crevice corrosion of the casing of a HP

booster pump (cast duplex stainless steel UNS
J93550, DIN 1.4468)""
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tanium after eight-years service in a South China
Sea island
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