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01
Air Pollution in the Lower Atmosphere



Stationary sources01 Mobile sources02

1.1  Stationary and Mobile Sources of Air Pollution

lPoint sources点源污染

l Fugitive source 无法定

位的污染源

lArea sources面源污染

Mobile sources of air 
pollutants include 
automobiles, trucks, buses, 
aircraft, ships, trains, and 
anything else that pollutes 
as it moves from place to 
place.



1.1  Stationary and Mobile Sources of Air Pollution



1.2 General Effects of Air Pollution

Visual quality, animals, soil, water 

quality, natural and articial structure, 

and human health



Damage

to leaves, needles, and fruit, reduced or 
suppressed growth, increased susceptibility 
to diseases, pests and adverse weather, and 
disruption of reproduction process

Air pollution's numerous effects on vegetation include



Human Health

Some of the primary effects are 
cancer, birth defects, eye and 
respiratory system irratation,  
greater susceptibility to heart 
disease, and aggravation of 
chronic diseases, such as 
asthma and emphysema(肺气肿)



1.3  The Major Air Pollutants

产生



l PM: particulate matter (3%)

very small particles of solid or 
liquid substances and maybe 
organic or inorganic

lGaseous pollutants
Sulfur dioxide (SO2, 13%)
Nitrogen oxides (NOX , 15%)
Carbon monoxide (CO, 58%)
Ozone (O3)
Volatile organic compounds 
(VOCs, 11%), such as 
hydrocarbon, hydrogen sulfide 
(H2S), hydrogen fluoride (HF).

1.3  The Major Air Pollutants





PM 10 & PM 2.5

PM 10: particles up 
to 10 micrometers 
(μm) in diameter.
By comparion, the 
diameter of a 
human hair is about 
60 to 150 μm.

PM 2.5: particles 
between 2.5 and 
0.18 microns;





Acid rain is 
precipitation in 
which the pH is 
below 5.6. 

• Acid Rain's Effects on Forest Ecosystems
•  Acid Rain's Effects on Lake Ecosystems

• Acid Rain’s Effects on Human Society
          (building materials, classical buildings …)
         

1.4   Acid Rain

damages auqtic species (fish, amphibians, and crayfish) 
dissolves chemical elements necessary for life in the lake
leaches metals such as aluminum, lead, mercury, and 
calcium from the soil and rocks in a drainage baisin and 
discharges them into rivers and lakes  



1.5 Air Toxics

• Toxic air pollutants, or Air Toxics, are among those pollutants 
known or suspected to cause cancer and other serious 
problems after either long-term or short-term exposure. 

Hydrogen Sulfide (H2S)

Hydrogen Fluoride (HF)

Mercury

Volatile Organic Compounds

Methyl Isocyanate(异氰酸甲酯, C2H3NO)

Benzene (C6H6)

Acrolein (丙烯醛, CH2CHCHO)



02 Controlling Common Pollutants of the 
Lower Atmosphere



The most reasonable ways to control 

the most common air pollutants in our 

cities include 

• reducing emission

• capturing them before they reach the 

atmosphere

• removing them from the atmosphere



2.1  Automobiles

• Notrogen oxides from automobile exhausts are controlled by 
recirculating exhaust gas and diluting the air-to-fuel mixture 
burned in the engine.

• 机动车尾气产生的一氧化氮由尾气再循环与稀释引擎中的空气与
燃料的混合物而实现。

• The exhaust system's catalytic converter is the device most 
commonly used to reduce carbon monoxide and hydrocarbon 
emission from automobile.

• 尾气的催化式排气进化器广泛用于减少机动车的CO与碳氢化合
物的排放。



2.1  Automobiles



2.2 Sulfur Dioxide

• Switching from high-sulfur coal to low-sulfur coal

• Washing coal

• Coal gasification

• Desulfurization



Air Quality Index

• 定量描述空
气质量状况
的无量纲指
数。



2.3 The Cost of Controlling Outdoor Air Pollution

• With increasing air pollution controls, the capital cost for 
technology to control air pollution increases.

• As the controls for air pollution increase, the loss from pollution 
damages decrease.

• The total cost of air pollution is the cost of pollution control plus 
the environmental damages of the pollution.



03
High-Altitude (Stratospheric) Ozone 

Depletion



3.1 Ozone (O3)

• In the lower atmosphere, ozone is 

a pollutant produced by 

photochemical reactions involving 

sunlight, nitrogen oxides, 

hydrocarbons, and diatomic 

oxegen. In the stratosphere, 

however, ozone plays an entirely 

different role, protecting us from 

ultraviolet radiation.



3.2 Ultraviolet Radiation and Ozone

The ozone layer in the stratosphere 

is often the ozone shield because it 

absorbs most of the potentially 

hazardous ultroviolet radiation that 

enters Earth's atmosphere from the 

sun.



Processes of natural 
formation of ozone 
and destruction by 
CFCS, N2O, and 
methyl bromide.



3.3 Measuring Stratospheric Ozone

• Scientists first measured the concentration of atmospheric ozone in the 

1920s from the ground, using an instrument knowns as a Dobson ultraviolet 

spectrometer.

• Satellite measurements of atmospheric ozone concentrations began in 1970 

and continue today.

• Ground-based measurements first identified ozone depletion over the 

Antarctic. Members of the British Antactic Survey began to measure ozone 

in 1957, and in 1985 they published the first data that they suggested 

significant ozone depletion over Antarctica.



Ozone hole

The Dobson unit is still commonly used to measure the ozone 

concentrations; 1 DU equales a concentration of 1 ppb O3. 

1957~1970         300 DU

1986                   140DU

Ozone hole, no actural hole, describes a relative depletion in the 

concentration of ozone that occurs during the Antarctic spring.



3.4  Ozone Depletion and CFCs

• The hypothesis that ozone is the straosphere is being depleted by 

chlorofluorocarbons (CFCS) was first suggested in 1974 by Mario 

Mollina and F. Sherwood Rowland.

• This hypothesis, based on physical and chemical properties of CFCs 

and knowledge about atmospheric conditions, was immediately 

contraversial and vigorously debated by scientists, companies producing 

CFCs, and other interested parties. 



3.5  Simplified Stratospheric Chlorine Chemistry

Highly energetic ultraviolet radiation (UVC) splits up the CFC, 

releasing chlorine.

These two equations define a chemical cycle that can deplete 

ozone.



3.6 Environmental Effects of Ozone Depletion

Ozone depletion damages 
some food chains on land 
and in the oceans and  is 
dangerous to people, 
increasing the incidence 
of skin cancers and 
cataracts and suppressing 
immune systems. 



04
Indoor Air Pollution



Some 
potential 
sources of 
indoor air 
pollution.





Controlling Indoor Pollution

Ø Indoor Air Quality Standards

Ø Making Homes and Other Buildings Radon Resistant

Ø Designing Buildings to Minimize Indoor Air Pollution

Indoor concentration of air pollution are generally greater 
than outdoor concentration of the same pollutants.



THANKS!


