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Atmospheric aerosols are solids or liquids suspended in the 
atmosphere and are typically much less than 100 µm in size

Dust, smoke, smog, 
are common terms 
we use to refer to 
atmospheric 
aerosols. 

Toxicological studies are 
still striving to identify 
which aerosol component 
or group of components 
are most responsible for 
the effects on human 
health proven by 
epidemiological studies.
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Metalliferous particles are emerging as one of the groups of PM components 
most implicated in negative human health effects.



2

• Size / morphology Lung location

• Number / mass Contact surface

• Surface chemistry Bioreactivity with cells & fluids
(“oxidative stress”)   

CHARACTERISTICS TO OBSERVE IN 
PATHOGENIC PARTICLES

“Blue asbestos“
CROCIDOLITE  (RIEBECKITE) 

Asbestiform amphibole       
Na2 (Fe3Al)2(Fe2Mg)3[Si8O22](OH)2

Fibres penetrating lung tissue
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Organic Toxic Microcontaminants (OTM)
Polyaromatic Hydrocarbons (PAH)
Polychlorinated Biphenyls (PCB)
Dioxins, etc…

… + metals
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DNA oxidative damage caused by 
metalliferous particulate matter

DNA Plasmid Assay: TD50
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The most metalliferous samples (SE and SW/SW)
do the most DNA damage
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1. Former mining areas e.g. Almadén

2. Heavy industry e.g. Puertollano

3. Recreational e.g. Las Fallas fireworks

4. Modern urban cocktail

PM metal hotspots: four examples from Spain
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http://www.puertollanovirtual.com

Petrochemical works

Power station

Fertilizer plant
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http://www.ucm.es/

Coal mine
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Normal concentration range in coals (Swaine, 1990)
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EMERGING TRACE METAL SIGNATURES 
CHARACTERISING DIFFERENT POLLUTION EPISODES
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Ni V

01/10/2004     Regional - crustal
17/05/2004     European - crustal
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Ti Mn Rb Ce
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London, December 1952
4000 deaths in 4 days

“Inhalation of atmospheric PM 
reduces European human life span 

by 8.6 months” WHO 2000

50 years later…..
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