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What is the problem?
• Sulfur content of fuel for marine sea ships can be about 

3,500times as high as on shore (cars, trucks)

• Sulfur content of fuel for marine sea ships on average it is 

2,700 times higher

• From 2020 sulfur content will be limited

• To 0.5 %, in ECA and EU harbors: S- max 0.1 %

• Toxic emissions:

1.Particulate Matter (PM) and

2.Black Carbon (BC)

3.Sulfur Dioxides (SO2)

4.Poly Aromatic Hydrocarbons (PAH)

5.Heavy Metal Oxides

6.Nitrogen Oxides (NOx)
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Problem: BlackCarbon(1)

• results from the incomplete burning of fossil fuels and 
biomass

• component of PM
• shortens life expectancy
• causes respiratory and cardiovascular diseases
• can cause lung-cancer
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Sources





• Number

• Volume 
Mass

• Particle mass are dominated by particles greater 
than 200nm, particle number by ultrafine 
particles



Ultrafine Particle



Black Carbon Measurements



Particle Number Measurements
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Measurements in Ports and on Cruise Ships



Measurements in the

Mediterranean Sea
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