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Corrosion Principles

ÅCorrosion Circuit
ÅAnode

ÅCathode

ÅMetallic Path 

ÅElectrolyte



Corrosion Circuit

ÅEliminate one part of the circuit and corrosion 
stops.

ÅAnode-aƻǊŜ ŀƴƻŘƛŎ ό/tύΣ /w!Ωǎ

ÅCathode-/ƻŀǘƛƴƎ Σ ƛƴƘƛōƛǘƻǊ ŦƛƭƳΣ /w!Ωǎ

ÅMetallic Path - Use non-metallics

ÅElectrolyte- Get rid of water, use inhibitors & 
coatings  



Acid Gasses
Carbon Dioxide  (CO2 )

ÅCO2 forms a weak acid 

that attacks metal

ÅOften takes the form of 

άaŜǎŀέ ǇƛǘǘƛƴƎ ǘȅǇŜ 

attack
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Gas Phase Partial Pressure, (ppCO2) *

Carbon Dioxide Corrosion
(Water Containing Low Dissolved Solids)

* ppCO2 = ((System CO2 Volume %) X (System Pressure + Atmospheric Pressure))/100
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Corrosion Rates vs. Carbon Dioxide & Oxygen
(Surface Water) 

0 mg/L O2

10 mg/L O2

6 mg/L O2

Estimation:    ppm O2 = 10 ς0.555 (XoF- 30oF), where XoFis the water temperature



Acid Gasses
Hydrogen Sulfide  (H2S)

Iŀǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ άǊƻǘǘŜƴ 
ŜƎƎέ smell

¾Creates a black deposit 
FeS
¾Usually a shallow dish-

type attack, but may have 
pitting 
¾H2S forms a weak acid 

that attacks metal
¾Usually has etching in the 

bottom of the pits

Courtesy- Corrosion of Oil and Gas Well Equipment, API cc 1958
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Hydrogen Sulfide Corrosion
(Water Containing Low Dissolved Solids)
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Hydrogen Sulfide Corrosion With Respect to pH



Acid Gasses 
Oxygen  (O2)

ÅStrong depolarizer

ÅForms deep pits

ÅUsually found in surface 
equipment where air 
has entry point

ÅCan greatly accelerate 
other corrosive agents



Effect of O2 on Sour Corrosion
With and Without Inhibitor
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Acid Gas Corrosion Rates



!ŎƛŘ Dŀǎ ά²ƻǊǊȅ [ŜǾŜƭǎέ

Sweet

Sour

Oxygen Assisted

Any amount of CO2 with 
5 ppm or less H2S

Any amount of CO2 with 
10 ppm or more H2S

Any amount of CO2 

and/orH2S with 10 -20 
ppb or more O2

* Levels relative to measurements made on fresh samples.



Reality



Galvanic Corrosion 
Brass and Steel


