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Atmospheric Pollution 
 

I. Earth’s Atmosphere: Describe the structure and composition of the 
Earth’s atmosphere 

a. Gas abundance 
i. Nitrogen: 78% 

ii. Oxygen: 21% 
iii. Argon: 0.93% 
iv. Carbon dioxide: 0.04% 
v. Other: Ne, He, H2O(g) 

vi. Pollutants 
b. Layers (from lowest) which are based on temperature 

gradients: troposphere, stratosphere, mesosphere, 
thermosphere, and exosphere 

II. Stratospheric Ozone Depletion: Explain the importance of stratospheric 
ozone to life on Earth. 

a. Important to evolution (and continual survival) of life on 
Earth: UV protection. 

i. Exposure to UV rays can lead to skin cancer and 
cataracts in humans. 

b. Depletion 
i. Caused by use of CFCs (chlorofluorocarbons) 

ii. Increases the UV rays that reach the Earth’s surface. 
iii. Can be mitigated by replacing ozone-depleting 

chemicals with substitutes that do not deplete the 
ozone layer.   

1. Hydrofluorocarbons (HFCs) are one such 
replacement, but some are strong greenhouse 
gases. 

III. Introduction to Air Pollution: Identify the sources and effects of air 
pollutants. 

a. Categories of air pollutants: 
i. Primary air pollutant (SOX, NOX, particulate matter, 

Hg, Pb, VOCs, CO, etc…) 
ii. Secondary air pollutant (H2SO4, HNO3, O3) 

b. Fossil fuel combustion 
i. Nitrogen oxides (NOX) which leads to: 

1. Production of tropospheric ozone 
2. Formation of photochemical smog  
3. Formation of acid deposition (nitric acid)  

ii. Carbon monoxide (CO) 
iii. Hydrocarbons 



iv. Particulate matter 
v. SOX (mainly in diesel fuels) 

1. Formation of acid deposition (sulfuric acid) 
c. Coal combustion 

i. Air pollutants: CO2, SO2, Hg, and particulate matter 
d. Clean Air Act (1970): EPA regulated lead in fuels, thus 

dramatically dropping lead levels in the atmosphere 
IV. Photochemical Smog: Explain the causes and effects of photochemical 

smog and methods to reduce it. 
a. Brownish-orange haze; mix of primary and secondary air 

pollutants 
b. Formed by chemical reactions involving sunlight, NOX, and 

VOCs which creates tropospheric ozone and particulate 
matter 

c. Prominent during the peak commuting times in the morning 
and afternoon, especially in densely populated, warm cities 

d. Human health effects: respiratory and eye irritant 
e. Damages plant leaf tissues 
f. Reduced mainly via reduction of NOX and VOCs 

V. Thermal Inversion: Describe thermal inversion and its relationship with 
pollution. 

a. Alteration of normal temperature gradient 
b. Air temperature at Earth’s surface is cooler that the air at 

higher altitudes 
c. Traps pollution close to ground, especially smog and 

particulate matter 
VI. Atmospheric CO2 and Particulates: Describe natural sources of CO2 

and particulates. 
a. CO2 appears naturally from respiration, decomposition, and 

volcanic eruptions 
b. There are a variety of sources of particulate matter (e.g., 

combustion of fossil fuels, especially coal and oil). 
VII. Indoor Air Pollutants:  Identify indoor air pollutants. 

a. Natural sources of indoor air pollution: 
i. Radon-222 

1. From decay of uranium within some 
rocks/soils 

2. Infiltrate homes via basement or foundation 
cracks or dissolves in groundwater that enters 
via a well 

3. Exposure can lead to lung cancer (second 
leading cause of lung cancer in America) 

ii. Mold 



1. Common type of fungus that thrives in moist, 
warm conditions; common in poorly 
ventilated, consistently damp/humid areas in 
homes and other structures. 

2. Reproduce with spores, which can waft 
through the indoor and outdoor air 
continually. When mold spores land on a 
damp spot indoors, they may begin growing 
and digesting whatever they are growing on in 
order to survive. 

3. Can cause allergic reactions, asthma and other 
respiratory issues. 

4. There is no practical way to eliminate all mold 
and mold spores in the indoor environment; 
the way to control indoor mold growth is to 
control moisture. 

iii. Dust (particulate matter) 
b. Human-made sources of indoor air pollution: 

i. Insulation 
ii. Volatile Organic Compounds (VOCs) from furniture, 

paneling, and carpets 
iii. Formaldehyde from building materials, furniture, 

upholstery, and carpeting 
iv. Lead from older paints 

c. Indoor air pollution from combustion: 
i. CO is an indoor air pollutant that is classified as an 

asphyxiant 
ii. NOX 

iii. SO2 
iv. Particulates 
v. Tobacco smoke 

d. Asbestos (type of particulate matter pollution) 
i. Asbestos is naturally occurring fibrous minerals 

composed of thin, needle-like fibers. 
ii. Because of its fiber strength and heat resistance 

asbestos has been used in a variety of building 
construction materials for insulation and as a fire 
retardant. Asbestos has also been used in a wide 
range of manufactured goods, mostly in building 
materials (roofing shingles, ceiling and floor tiles), 
and heat-resistant fabrics and packaging. 

iii. Exposure to asbestos causes several cancers and 
diseases, including mesothelioma.  



VIII. Reduction of Air Pollutants: Explain how air pollutants can be reduced 
at the source. 

a. Methods include: regulatory practices, conservation 
practices, and the use of alternative fuels 

i. Vapor recovery nozzle: gas pump device 
ii. Catalytic converter: air pollution control device for 

internal combustion engines that converts pollutants 
(CO, NOX, and hydrocarbons) in exhaust into less 
harmful molecules (CO2, N2, O2, and H2O). 

iii. Pollution control devices for industrial exhaust: 
1. Wet/dry scrubbers 
2. Electrostatic precipitators 

IX. Acid Rain: Describe acid deposition and its effects on the environment.  
a. Caused by nitrogen and NOX and SOX in the atmosphere 

that mix with water in the air to create acids (nitric and 
sulfuric) 

i. Anthropogenic sources of NOX = motor vehicles and 
coal-burning power plants 

ii. Anthropogenic sources of SOX = coal-burning power 
plants 

b. Big effect on communities down-wind from coal-burning 
power plants 

c. Lead to acidification of soils and water; corrosion of human-
made structures 

d. Regional differences in soils/bedrock affects the impact of 
acid deposition on the region 

i. For example, limestone rock has the ability to 
neutralize some of the effects of acid rain on lakes and 
ponds 

X. Noise Pollution: Describe human activities that result in noise pollution. 
a. Sources in urban areas: transportation, construction, and 

domestic/industrial activities 
b. Human effects can cause psychological stress and hearing 

loss  
c. Environmental can cause stress, masking 

communication/hunting sounds, damaged hearing, and 
changes to migratory routes (e.g., whales)  
 


