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. Corrosion

_¢  More than just “rust”

| 3-5% GDP annually on direct economic impact
51- 86B AUD annually for Australia

20-40% of total maintenance budget of a
typical petrochemical plant is spent on
corrosion under insulation.

- 8% CO, emission from steel manufacturing




Pipeline: Common and most economic mode of
enerqy transport

42,000 km of natural gas transmission pipelines

890 km Ichthys to
Darwin LNG

65 km Gorgon to
Barrow Island




LNG production and transport

co H.0 o H.CO Offshore pipelines
_|_
Z 2 ™ H2kls * High strength low alloy steel for long subsea tie-back.

H,CO5 — H™ +HCO; * Sour gas (H,S) corrosion, stress corrosion cracking,
HCO; — H* +C0%~ hydrogen embrittlement.

e Corrosion control (film forming corrosion inhibitor vs pH
2H* +2e™> H, stabilization)

Bo — [BalF i P * Chemical qualifications and material compatibility
(scale, biocides, corrosion inhibitors, etc)

The presence of H,S can lead to
pitting, trenching, cracking of steels

under tension Poor corrosion inhibitor

Top of the line corrosion adsorption leading high
mass loss




Hydrogen




Metals become brittle because of the introduction and
diffusion of atomic hydrogen into the material
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co,
@ Net zero by 2050

CO, forms carbonic acid
in the presence of water.

After 5 days in water saturated
with 80 bar CO, at 35 °C,
corrosion rate was 5-6 mm/y.




CO., impurities on phase behaviour and
corrosion
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L. Ansaloni et al, International Journal of Greenhouse Gas Control 94

(2020) 102930 COmpleX chemical
| “ I reactions pathways.

33°C, 77 bar

H,S and CO are
associated with stress
corrosion cracking

15 °C, 50 bar

31°C, 77 bar
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Research opportunities

Increase revenue & economic viability through
improved design, better materials selection,
innovative corrosion management.

< 108 https://research.curtin.edu.au/curtin-corrosion-centre/
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