Chemical Markers for Potential Health Actors in African Megacities
James M. Roberts, NOAA Chemical Sciences Laboratory, Boulder, Colorado
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Biomass Burning
W

Markers;
CO
Black Carbon
Furans
Phenols
(HCN, N compounds depend on fuel N)
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Health Actors:
Acrolein (a,B-unsaturated carbonyls)
Benzene ———_
Formaldehyde~—
Isocyanic Acid (HNCQO) protein modification
Nitro-phenols mutagens
Particle Reactive Oxygen Species (ROS)
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Deaths from indoor smoke from solid fuels
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More than half of all garbage is burned (globally)

Many urban areas have Landfill fires.

HC'_ _ Some “unofficial” processes involve release of
Particle Choride i heavy metals and other toxics (e.g electron-
Metqs (S’ Pb....) ' . iIcs burning, metals recovery).
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pagiicle Exhaust 4 Primary vehicle emissions are health actors,

but also contribute to Photochemical Air
Pollution
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Traffic-derived nano-particles can be
significant health actors
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Figure 9. Source apportionment of (A) nonexhaust PM emissions
(adapted from Harrison et al.>**) and (B) total traffic-derived PM
(adapted from Bukowiecki et al.'”").
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Some studies have identified dust as a
significant contributors to health effects
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Markers; .
Mineral particles

Silica

Health Actors:
Transition metals

Pathogens In West Africa, &
desert dust adds §

Particle Reactive Oxygen Species (ROS) to air pollution.
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Photochemical air pollution

Markers
NOx (monitoring “NOx” problem) .
O3 :

Acetyl peroxynitrate (PAN)

Health Actors
O3 ‘ e.g. O3 + NO, = Odd Oxygen
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because: Oz + NOgynausty => NO, + O,

Ozone is the hallmark of photochemical Air
Pollution: O5 doesn’t tell you where it came from,
e.g. what VOC sources where involved

PAN compounds serve as indicators
VOC + NOx + hv => RC(O)OONQO2

Most VOCs => CH;C(O)OONO, PAN
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Summary/Conclusions

The connection between Air Pollution and Health impacts is well established

Details of the actual mechanisms and causative agents are lacking.

Better knowledge could allow us to :
Address the most important causes first

Design effective preventative or therapeutic measures

Sources and Chemical Actors important to African Megacities include;
Biomass burning (Indoor and Outdoor): Toxics, Furans, Phenols, Particle ROS
Trash burning: HCI, Dioxins, Vinyl chloride, Heavy metals.
Vehicle Traffic: NOx, Black carbon, Nanoparticles
Dust: Transition metals, Silica, Pathogens
Photochemical Air Pollution: O, (O5; + NO,), Particle ROS.



