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Hg VOCs and Particles

Burning Fossil Fuels

Particles à lungs
Ozone à eyes and lungs
EPA 188 compounds poisonous at any level (e.g., Hg, VOCs)
PM2.5 “bright line” 35 µg/m3 (65 recently)
Ozone “bright line” 80 ppbv (60 ppbv in Canada and Japan)
1990 Clean Air Act benefits to health care, ecosystems, buildings
U.S.:  100 tons/yr Hg (40% power plants, 60% vehicles)

600,000 babies/yr noticeable effects of Hg poisoning (Johnson 2005)
~30x106 tons/yr each NOx, SOx, VOCs

1 pound of coal = 1 kW-hr electricity
Family 10,000 kW-hr à 10,000 lb coal ~ 100 ft3



Tropospheric Ozone

• affects eyes and lungs
• together with acid rain, damages plants
• absorbs uv
• absorbs and emits IR at 9.6 𝜇m
• has increased by ~2-5x since 1900
• ozone production in the stratosphere approximately equals

ozone loss in the oceanic boundary layer  (20x1028/s)
• ozone production in the sunlit, urban boundary layer

approximately equals loss in the free troposphere (8x1028/s)

Crutzen (1973), Chameides, and Walker (1973):

NOx + {CH4 + CO + NMHCs} + uv à O3 + aldehydes + PAN
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Ozone and Health















Negative impacts on plants from tropospheric ozone

1) High concentrations of ozone cause plants to close their stomata
2) The stomata are the cells on the underside of the plant that allow 

carbon dioxide and water to diffuse into the plant tissue
3) If the stomata are closed it slows down photosynthesis and plant 

growth










