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The low ability to predict climatic consequences (only qualitative estimates)



 

The paucity of data about the physicochemical properties of aircraft engine soot

Most of studies, based on laboratory-generated soot particles



 

show a large variation in their nucleation properties and reactivity.

This study is devoted to the comparison of laboratory soot / engine soot: 

•

 

morphology,

•

 

microstructure,

•

 

chemical composition,

•

 

hygroscopic properties

 determine the mechanisms responsible for the formation of CCN (contrails, clouds cirrus)
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Heavy Fuel Oil

 

is a residual from crude oil 
refinement, after gasoline and distillate

 

fuel oils are extracted through distillation. 
It typically contains sulfur up to 3.5 wt%, 
ash 0.1 wt%, vanadium 0.02 wt%, calcium 
0.003 wt%. 
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In fraction of impurities we observe iron-

 

containing particles FeOFeO, , FeO(OHFeO(OH),),

 

copper 
containing CuOCuO, Cu, Cu22

 

OO

 

and aluminum 
containing Al(OH)Al(OH)33
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Engine soot has much more hydrophilic surface functional groups 
than the surrogate soot 

Engine soot has much more hydrophilic surface functional groups 
than the surrogate soot 

Engine soot

Labo

 

soot

•

 

Engine soot adsorbs big amounts of water at low RH and at T = 295 K

 surface active sites (sulfates, carbonyls)

•

 

Adsorption (engine soot) >> adsorption (labo

 

soot)

 Lamp soot relatively hydrophobic (isotherm shape)

•

 

Possible climate impacts which are still 
least defined in comparison with land-

 

based transport 

•

 

Ship emission particulates can act as 
nuclei for the formation of cloud droplets

•

 

Ships may produce ship tracks

The starting point for evaluating the effect of ship emission on

 

environment is 
to characterize its  properties (like structure, chemical composition etc)

Satellite image of ship tracks  

Water-soot interaction is one of the important parameters defining 
ability of the soot to form contrails and ship tracks 

Water-soot interaction is one of the important parameters defining 
ability of the soot to form contrails and ship tracks 
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AIRCRAFT ENGINE COMBUSTOR SOOT: FRACTION OF IMPURITIES 

SOOT CHEMICAL COMPOSITION: FTIR (SURFACE FUNCTIONALS GROUPS) WATER UPTAKE ON SOOT PARTICLES

SHIP EMISSION AND SAMPLING WATER UPTAKE ON DIESEL FUEL AND HEAVY FUEL OIL COMBUSTION PARTICLES
MICROSTRUCTURE AND CHEMICAL COMPOSITION OF
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the water dissolution into the soluble 
coverage

 

and the formation of a thick 
solution film surrounding the 
particles.
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