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Air Pollution (Endangered Global Commons)


Natural Air Pollutants



Volcanoes

sulfur oxides, particulates



Forest Fires

Carbon monoxides, carbon dioxide, Nitrogen oxides, 




particulates



Wind storms

Dust



Living Plants

Hydrocarbons, pollen



Decaying plants
Methane, hydrogen sulfide



Sea


Salt particulates

Major Air Pollutants

Carbon Monoxide
From transportation
     
Causes headache, dizziness, decreased 







tolerance to exercise

Sulfur oxides

Coal fired power plants
Asthma, bronchitis



industry

Nitrogen Oxides
Transportation, Coal fired
lung irritation, bronchitis




Power plants

Particulates

Coal fired power plants
Irritation of respiratory tract, cancer




Industry

Hydrocarbons

Transportation


Unknown

Photochemical 

Oxidants

Transportation, coal fired
Respiratory irritation, emphysems




Power plants, industry

Components of fossil fuel


Hydrocarbons
when incompletely burned form: carbon monoxide, unburned hydrocarbons and water


Hydrocarbons when completely burned form: carbon dioxide and water


Contaminants: sulfur---(heated)---Sulfur dioxide and sulfur trioxide




Mineral contaminant---(heated)…Particulates (e.g. lead and mercury)


Nitrogen gas----(heated)…Nitric oxide and nitrogen dioxide


Many of the pollutants react with solar energy and water to produce secondary pollutants, for example sulfur dioxide and water form sulfuric acid.

Photochemical smog-  unburned hydrocarbons and nitrogen oxides from power plants and automobiles react with sunlight to form secondary pollutants: ozone, formaldehyde, PAN.  Ozone erodes rubber, irritates the respiratory system and damages plants.

Temperature inversion

Cleaner air


Bag filter at electric power plants  remove particulates


Cyclone collector particulate removal- used in smaller industry


Electrostatic precipitator removal of particulates at coal fired electric plants


Spray collector, also called a scrubber removes particulates and gases such as sulfur dioxide goes through mist of water and lime.  Nitrogen oxides and carbon dioxide are not removed


Catalytic converter (on cars) transform carbon monoxide and hydrocarbons into water and carbon dioxide

Indoor air pollution


Tobacco smoke (particulates, carbon monoxide, sulfur dioxide, nitrogen dioxide)


From cigarettes, pipe and cigars

Particulates-lung cancer 








Carbon monoxide-shortness of breath








Sulfur and carbon dioxide-emphysema 







and chronic bronchitis








Carbon monoxide-heart attack


Radon
(radioactive material found in soil)
Lung cancer


Formaldehyde (New furniture, particle board, plywood, chipboard,  and wood paneling)





lung cancer and nasal cancer


Asbestos (insulation around pipes in old homes, school building and factories)








Lung cancer and build up of fibrous 








tissue in lungs

Ozone depletion


Chlorofluorocarbons (Freon used in refrigerators and air conditioners)


Carbon tetrachloride (cleaning agent)


High altitude jets (less than from chlorofluorocarbons)


Results in increase in ultraviolet radiation—lethal to plants in large doses, inhibits photosynthesis, causes mutations, decline in commercial crops, skin cancer, cataracts

Acid deposition


Lower pH as a result of sulfur reacts with water to form sulfuric acid and nitrogen oxides form nitric acid (wet deposition as rain or fog, dry deposition settles and then later mixes with water


Results in acidification of lakes, killing fish from lower pH and acid rainfall dissolves toxic elements from soil and rocks (aluminum,)  When snow melts in spring acid is damaging to fish eggs, and adult fish as well, affects song birds eggs, amphibians, forest and crop damage weakening trees.  In some instances acid rain may enhance  soil fertility.


Some lakes contain buffers that resist changes in pH.  Thin soiled areas have less buffering capacity.

Greenhouse gases (global climate change)

Carbon dioxide from fossil fuels

coal, oil, natural gas, deforestation

Carbon dioxide from natural sources



Chlorofluorocarbons (CFCs)


foams, aerosols, refrigerants, solvents

Methane (CH4)



wetlands, rice, fossil fuels, livestock

Nitrous oxide (N2O)



Fossil fuels, fertilizers, deforestation

Laws and Protocols


Montreal Protocol


National Acid precipitation Act


National Acid Precipitation Assessment Program (NAPAP)


Kyoto Protocol


Clean Air Act

