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5.7 Urban Air Pollution

5.7.1 State the source and outline the effect of tropospheric ozone.

· When fossil fuels are burned (combustion), two main pollutants are produced:
· hydrocarbons from unburned fuel (i.e. incomplete combustion)
· nitrogen monoxide (NO) from the high temperatures in engines’ combustion chambers
· NO reacts with O2 in the atmosphere to create nitrogen dioxide (NO2), which causes the brown haze over many cities (think Los Angeles or Mexico City)
· NO2 reacts with sunlight to release single, reactive oxygen atoms (O1), which combine with O2 to form tropospheric or ground-level ozone (O3) 
· while stratospheric ozone is good because it shields us from solar UV radiation, ground-level ozone (tropospheric O3) is bad for several reasons:
· it’s a toxic gas
· it’s an oxidizing agent
· it can cause respiratory/breathing problems
· it can damage crops and forests
· it may damage fabric and rubber products
5.7.2 Outline the formation of photochemical smog.

· sunlight reacts with NOx, O3, and hydrocarbons from vehicle exhaust, producing harmful chemical compounds such as VOC’s (volatile organic compounds), CO, and NO2 
· photochemical smog is most common over large cities in valleys because the surrounding hills prevent winds from effectively clearing the air
· thermal inversions occur when warm, smog-filled air is trapped below a hotter layer of air, preventing the bottom layer from rising away from the urban center 
· the thermal inversion can trap smog in valleys and increase concentrations of pollutants until the weather changes (rainfall clears the air, or winds disperse the smog)
5.7.3 Describe and evaluate pollution management strategies for urban air pollution.

· Reduce:
· buy more fuel-efficient vehicles
· walk or bike instead of driving
· use more public transportation
· decrease electricity demand by
· less use of A/C
· more energy-efficient appliances in homes and offices
· better insulation in buildings
· Regulate:
· air-quality testing to re-license or re-insure vehicles
· Restore:
· I can’t think of any way to capture and remove the pollutants responsible for urban  air pollution. Maybe
· planting more trees to sequester carbon released by vehicles? 
International School of Tanganyika IBDP ESS 2010-2011
Instructor: Mr Brad Kremer
International School of Tanganyika IBDP ESS 2010-2011
Instructor: Mr Brad Kremer

