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Corrosion Processes
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Mining, Extractive Metallurgy
and Metallurgical Processing

Metals and Alloys in Service
(thermodynamically unstable)
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1. Pitting Corrosion

2. Crevice Corrosion

3. Galvanic Corrosion

4. Erosion Corrosion

5. Cavitations

6.Stress Corrosion Cracking (SCC)
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Cavitation Corrosion Fatigue

1. Intergranular, IG

2. Transgranular, TG

3. Corrosion Fatigue

4. Hydrogen damage

5. Hydrogen blistering

6. Hydrogen embrittlement
7. Decarburizing

8. Hydrogen attack
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High temperature, Corrosion fatigue,
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Wear, erosion,
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1. Biological Corrosion
2.Sulfate Reducing Bacteria (SRB)
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1. Heat Exchanger
2. Sacrificial anode
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1. Passive
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1. Loss of Product

2. Shutdown

3. Loss of Product
4. Loss of Efficiency

4. Contamination of Product
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Year Place Accident Probahle reasan Results
1967 UsA Sinking of River Queen Pitting corrosion of the Sinking
ship ship’s bottom
1970 North Sea Platiorm collapse Stress corrosion cracking Huge life and material loss
{sca)
7 Ohie River {USA)  Collapse of the bridge  SCC Huge life and material loss
"Silver Bridge”
1985 Swirzerland Collapse of the 200- SCC type corrosion in 12 peaple died, some others
ton concrete ceiling of  stainless steel bars holding  injured
an indoor swimming the ceiling, due to existing
pool chlorine fons
1996 Mexico Fire and explosion Petrol leaking from a valve  Four people died and 16
on a 1,300m® storage tank  injured. The Red Cross
caught fire, causing the tank  attended ta 950 peeple and
to explocde 190,000 were evacuated, It
took two days to bring the
fire under control
1997 Canada Spill of over 35,000 A leak in a damaged Large scale environmental
litres of oil in one pipeline owned by Mobil ol pollution
night
1997 Russia Leakage of over 1,200  Leakage from a ruptured About 400 tens of the oil

tons of oil

pipeline

spilled into the River Volga,
A dam was builtin a
tributary of the river to

nravent fiirther nallitinn
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1. GNP
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Landmark WAKE Add i growth in 15
Study sa Cast years
of Carrusion
Indirest cost to
society (what you and Today, corresien is
1 pay) is at least a5 ane of the higgest
much as direct cost lo umseea costs to
industry. sogiety
The Growing Cost
of Corrosion
Fast forward to
2013, with inflation
the direct cast is
oo aver $1 Trllion
anwually in the U5 p—

‘ =" Inreality, the indirect

:ns]( (what consumers

n 1838 & NACE study B pay) s at least as much
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Country Year Direct economic loss
USA 1949 5.5 ($ billion)
1966 10 ($ billion)
1967 8 ($ billion)
1975 70 ($ billion)
1979 70-82 ($ billion)
1988 200 + 30% ($ billion)
1994 300 ($ billion)
Germany 1968-1969 19 (DM billion)
1978 45 (DM billion)
1988 85 (DM billion)
1994 117 (DM billion)
Canada 1979 10 ($ billion)
Australia 1973 470 (A$ million)
UK 1971 1,365 (£ million)
India 1970s 1 ($ million)
Pakistan 1970s 5 ($ million)
Israel 1970s 1.5 ($ million)
Egypt 1970s 1 ($ million)
Japan 1970s 3 ($ million)
Iran 1970s Min. Approx. 10 ($ million)
13732 Min. Approx. 5,000 (Rls billion)
1375° Min. Approx. 9,000 (Rls billion)©
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1.Infrastructure

2.Utilities

3. Transportation

4. Production and manufacturing
5. Government
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Electrical Utilities Gas Distribution
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Drinking Water and
Sewer Systems
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Railroad
Cars

2%
($0.5 billiony  AZMAT Transport
($0.9 billion)

Aircraft
7%
($2.2 billion)

Ships
9%
($2.7 billion)

Motor Vehicles
79%
($23.4 billion)
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