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

IR E Human hair Toxicological studies are
Respirable Pollen still striving to identify
which aerosol component
Bacteria or group of components
are most responsible for
the effects on human
Tobacco smoke health proven by
epidemiological studies.

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

b 1 10 100 pm
Metalliferous particles are emerging as one of the groups of PM components
most implicated in negative hu Ith effects.




CHARACTERISTICS TO OBSERVE IN
PATHOGENIC PARTICLES

« Number / mass Contact surface
* Size / morphology Lung location

« Surface chemistry Bioreactivity with cells & fluids
(“oxidative stress”)
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Sulphate (SO4)
Organic Toxic Microcontaminants (OTM)
Polyaromatic Hydrocarbons (PAH)
Polychlorinated Biphenyls (PCB)
Dioxins, etc...
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DNA oxidative damage caused by
metalliferous particulate matter
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DNA Plasmid Assay: TD50
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SW - STEELWORKS & TRAFFIC
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The most metalliferous samples (SE and SW/SW)
do the most DNA damage
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PM metal hotspots: four examples from Spain

1. Former mining areas e.g. Almadén
2. Heavy industry e.g. Puertollano
3. Recreational e.g. Las Fallas fireworks

4. Modern urban cocktail
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13582 Average values
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841
407
144
61

Almadenejos Cuevas Almadenejos  Parking Parking Asparagus Pig hair

(Retorting plant) (Mine waste) (Pig sty) Univ Super
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Puertollano

BN >800mheight ¥ Old coal mines
Railway 3 Active coal mine

— Road 3 Industrial zone

— - River 1 Urban zone

% Sampling site




SOURCE APPORTIONMENT

Factor 1 Factor 2 Factor 3 Factor 4

Ti 0.98 NH,* 0.93 Sh 0.93 0.80
Rb 0.97 2 0.84 Pb 0.89 0.77
AlLO, 0.97 0.80 As 0.70 041
Mn 0.94 0.74 Zn 0.62 0.29
Fe 0.93 - 0.67 Co 053 0.28
Li 0.91 i 0.58 Cl 0.41

0.87 0.52 OM-EC 0.34

0.84 0.30

0.83 0.30

0.78 0.29

0.77

0.70

0.62

0.61

Factor 1 Factor 2 Factor 3

Ti 0.96 50477 0.90 Sb 0.90
ALO, 095 NH," 0.80 Pb 0.87
Fe 0.95 Ni 0.77 Zn 0.79
Sr 0.92 \ 0.75 Co 0.72
Ca 0.85 PM, ¢ 0.69 As 0.69
Rb 0.81 0.50 Cl 0.61
Mn 0.79 Co 0.49

Mg 0.70 Zn 041

K 0.29 0.40

CHEMICAL COMPOSITION OF
PUERTOLLANO COALS

I Normal concentration range in coals (Swaine, 1990) Puertollano
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Marine Indet Crustal
5 pug/ms

PMlO SOURCE & “g’m3 it 15 pg/m?

36%

. 9%
MASS CONTRIBUTION Coal Cf?gb/t;ssnon -‘

3%

Refinery
18 pg/ms3
41%

NATURAL ANTHROPOGENIC
Ti, Rb, Al, Mn, Fe, Sr... NH,*, SO,%, NO,, Ni, V...

Refinery
Crustal

Cl, Na, Mg Sb, Pb, As, Zn...

Marine Coal combustion

03/04 05/04 07/04 09/04 11/04 01/05
01/04 03/04 05/04 07/04 09/04 11/04 01/05

EMERGING TRACE METAL SIGNATURES
CHARACTERISING DIFFERENT POLLUTION EPISODES

16/12/2004 Local - coal combustion
09/12/2004  Regional/local — coal combustion
0 04 Local - refinery

2 Regional/local - refinery
01/10/2004  Regional - crustal

17/05/2004  European - crustal

25/08/2004
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Urban background in Spain
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Industrial

32 1gPM4o/m3
243 ngTM1p/m3

Traffic Crustal Traffic
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Crustal Traffic

Pb+As+Cd

Ti+Ba+Sr  Ni+Cu+Zn

Pb+As+Cd

Industrial

37 [gPM 14/m3
170 ngTMy5/m3

Crustal

Industrial

31 gPM 1y/m3
811ngT™M 10/m3
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Pb+As+Cd

Ti+Ba+Sr
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AQG + .15 %

T

AQG +¢.9 %

T

AQG + ¢.3%

AQG
MORTALITY

Range of average PM,, levels in u

&= Spain (urban-traffic sites) B italy (urban-traffic sites) B Germany (urban-traffic sites)

1997 1998 1999 2000 2001 2002 2003 2004
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