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Removal mechanisms... gravitational settling

• 10 m particle  1000 cm hr-1

• 1 m particle  10 cm hr-1





Coarse particle deposition and distance from source



Particle removal & residence



Condensation, Coagulation and Coalescence



fine particles

Diameter (μm) Distance diffused in 1 s (cm) 

.001 0.2 

.01 0.02 

.1 .002 

1 .0004 

10 .0001 
 

You can estimate the distance a 
particle will diffuse in a given 
time from the equation:

where D is the diffusion 

coefficient

Dt)cm(cetandis 

Diffusion/Coagulation



Ultrafine Particles at the roadside

Coagulation or evaporation?



Why is there an “accumulation” mode?

impaction, settling

diffusion, 

coagulation



So lifetimes are ….

• Aitken nuclei – hours to days (diffusion/coagulation)

• Accumulation mode – weeks

• Coarse mode – hours to days (deposition)

• Ultrafine – minutes to hours 



(In)filtration - buildings



(In)filtration – vehicle cabins



Filtration of vehicle exhaust



Inhalation, deposition and lung defences



Other ingestion pathways



Translocation pathways



Health impacts (systematic/sub-clinical)



Particle toxicity and disease

Increase in daily mortality in Shenyang


