
Warm-up 07MAR2016 

1. What do you think makes up Denver’s 

Brown Cloud? 



Logistics 
Chapter a week from here on out. 

 

Read Chapter 15, by tomorrow! 

Read Silent Spring by Friday 

Read Klein Ch 13 by Monday 

10 Vocabulary Due Friday 

Air Pollution Lab Write-up Due Friday 
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1.List and explain the source for 3 

anthropogenic air pollutants. 



Logistics 

 

Read Silent Spring by Friday (Forward –  Ch 3) 

Read Klein Ch 13 by Monday 

10 Vocabulary Due Friday 

Air Pollution Lab Write-up Due Friday 

 



Chapter 15 
Air Pollution and Stratospheric Ozone Depletion 



Air Pollution  

 Air pollution- the introduction of chemicals, 
particulate matter, or microorganisms into 
the atmosphere at concentrations high 
enough to harm plants, animals, and 
materials such as buildings, or to alter 
ecosystems.   



Major Air Pollutants 

 Sulfur Dioxide 

 Nitrogen Oxides 

 Carbon Oxides 

 Particulate Matter 

 Volatiles Organic Compounds 

 Ozone 

 Lead 

 Mercury 







Primary Pollutants 

 Primary pollutants- polluting compounds 
that come directly out of the smoke-stack, 
exhaust pip, or natural emission source.   
 

 Examples:  CO, CO2, SO2, NOx, and most 
suspended particulate matter. 



Secondary Pollutants 

 Secondary pollutants- pollutants that 
have undergone transformation in the 
presence of sunlight, water, oxygen, or 
other compounds.   

 Examples:  ozone, sulfate and nitrate 



 





• Why is air pollution considered a global 

system? 

• What are the major air pollutants? 

• What is the difference between a 

primary and a secondary pollutant? 



Natural Sources of Air Pollution  

 Volcanoes 

 Lightning 

 Forest fires 

 Plants 



Anthropogenic Sources of Air Pollution 

 On-road vehicles 

 Power plants 

 Industrial processes 

 Waste disposal 





• What are the major sources of air 

pollution? 

• What are the major sources of 

anthropogenic air pollution? 

• How does the Clean Air Act regulate 

anthropogenic emissions? 

 



Photochemical Smog 



Thermal Inversions 

 Thermal Inversion-  when a relatively 
warm layer of air at mid-altitude covers a 
layer of cold, dense air below. 

 The warm inversion layer traps emissions 
that then accumulate beneath it. 





Denver’s Brown 

Cloud 

 



• What is photochemical smog? 

• How does photochemical smog form? 

• How does an inversion layer influence 

pollution events? 
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• What is photochemical smog? 

• How does photochemical smog form? 

• How does an inversion layer influence 

pollution events? 

 





Car Exhaust and Air Pollution 

• We will measure the composition of 

exhaust in Ms. Leigh 2014 Subaru and 

Ethan’s car??? 

• We will compare this to the air 

surrounding a plant  
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1.Why was the Nissan NOx so much 

higher than the Subaru? 

2.What did the Car Exhaust Lab tell us 

about the brown cloud? 



Logistics  
(all of these will go on this quarter) 

 

Read Silent Spring by Friday (Forward –  Ch 3) 

Read Klein Ch 13 by Monday (Kalynn and 

Jennifer R. will be the final presenters) 

10 Vocabulary Due Friday 

Air Pollution Lab Write-up Due Friday 

 



Acid Deposition 



Acid Deposition 

 Acid deposition- occurs when nitrogen oxides 
and sulfur oxides are released into the 
atmosphere and combine with atmospheric 
oxygen and water.  These form the secondary 
pollutants nitric acid and sulfuric acid. 

 These secondary pollutants further break down 
into nitrate and sulfate which cause the acid in 
acid deposition.  



Effects of Acid Deposition 

 Lowering the pH of lake water 

 Decreasing species diversity of aquatic 
organisms 

 Mobilizing metals that are found in soils and 
releasing these into surface waters 

 Damaging statues, monuments, and buildings 



 



• What is Acid deposition 

• What are the primary pollutants that 

lead to the formation of acid deposition? 

• What are the major effects of acid 

deposition? 



Ways to Prevent Air Pollution 

 Catalytic converters on cars 

 Scrubbers on smoke stacks 

 Baghouse filters 

 Electrostatic precipitators  

 REDUCE Driving! 



Catalytic Converter 

• Reduces unburned fuel 

• Reduces NOx 

• Reduces CO 



The Baghouse Filter 



Electrostatic Precipitator 



The Scrubber 



Smog reduction 
• Reducing automobile use! 

• Mexico City allows alternate day driving 

• Beijing Olympics increased public 

transportation 

• Carpooling incentives 

• Amendments to CAA to allow “free 

market” decide best ways 

 



Sulfur Allowances 

• Limits the amount of sulfur a company 

can emit into the atmosphere 

• 1 ton of SO2 per year (allotment per 

company is reduced over time) 

• Companies can trade their allowances 

in the “free market” 



• This system is one of the proposed 

ways to reduce CO2 emissions 

 

• What do you think? 



• Describe pollution control methods for 

sulfur dioxide, nitrogen, oxides, and 

particulates? 

• What are some approaches to smog 

reduction? 

• Explain the purpose of sulfur 

allowances and how they work. 

 



 



Tropospheric Ozone 

• BAD ozone is produced in the lower 

levels of the atmosphere as a result of 

anthropogenic activities 

• What we are measuring with our 

homemade KI strips 



Stratospheric Ozone  

 The stratospheric ozone layer exists 
roughly 45-60 kilometers above the 
Earth. 

 Ozone has the ability to absorb 
ultraviolet radiation and protect life 
on Earth. 



 



 



 



Formation and Breakdown of 
Stratospheric Ozone 

 First, UV-C radiation breaks the bonds holding together the 
oxygen molecule )2, leaving two free oxygen atoms:                       
O2 + UV-C -> 2O 

 Sometimes the free oxygen atoms result in ozone:                        
O2 + O -> O3 

 Ozone is broken down into O2 and free oxygen atoms when it 
absorbs both UV-C and UV-B ultraviolet light:                                 
O3 + UV-B or UV-C -> O2 + O 



Anthropogenic Contributions to Ozone 
Destruction 

 Certain chemicals can break down ozone, particularly 
chlorine.  

 The major source of chlorine in the stratosphere is a 
compound known as chlorofluorocarbons (CFCs) 

 CFCs are used in refrigeration and air conditioning, as 
propellants in aerosol cans and as “blowing agents” to 
inject air into foam products like Styrofoam.  

 (found in hairsprays and other aerosol products) 



 



Anthropogenic Contributions to Ozone 
Destruction 

 When CFCs are released into the troposphere they 
make their way to the stratosphere. 

 The ultraviolet radiation present has enough energy 
to break the bond connecting chlorine to the CFC 
molecule. 

 which can then break apart the ozone molecules. 



Anthropogenic Contributions to 
Ozone Destruction 

 First, chlorine breaks ozone’s bonds and pulls off one atom 
of oxygen, forming a chlorine monoxide molecule and O2:  
O3 + Cl -> ClO + O2 

 Next, a free oxygen atoms pulls the oxygen atom from ClO, 
liberating the chlorine and creating one oxygen molecule:  
ClO + O -> Cl + O2 

 One chlorine atom can catalyze the breakdown of as many 
as 100,000 ozone molecules before it leaves the stratosphere. 



Depletion of the Stratospheric 
Ozone Layer 

 Global Ozone concentrations had decreased by more than 
10%. 

 Depletion was greatest at the poles 

 Decreased stratospheric ozone has increased the amount of 
UV-B radiation that reaches the surface of Earth.  

 Montreal Protocol = Stopped production of CFCs 



• video 
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• Describe pollution control methods for sulfur 

dioxide, nitrogen, oxides, and particulates? 

 

• What are some approaches to smog reduction? 

 



Logistics  
(all of these will go on this quarter) 

 

Read Silent Spring by Friday (Forward –  Ch 3) 

Read Klein Ch 13 by Monday (Kalynn and 

Jennifer R. will be the final presenters) 

10 Vocabulary Due Friday 

Air Pollution Lab Write-up Due Friday 

 



TRASH CARRY 
• Students will collect ALL of the trash they create 

in a week.   

• Please bring your trash to class each day 

• Students will craft a reflective essay due on 

Friday 3/25 (day before spring break) 

• Separate the compostables and recyclables in 

your bag 

• I do not want to see… 



• Humans are spending more time inside 

• Houses are becoming more “tightly 

sealed” 

• This can trap and circulate indoor 

pollutants 

• Ew! 



Indoor Air Pollutants 

 Wood, animal manure or coal used for cooking and heating 
in developing countries. 

 Asbestos 

 Carbon Monoxide 

 Radon 

 VOCs in home products 



• There is a huge difference between 

indoor pollution in developing and 

developed countries 



• Efforts to provide improves stoves to 

developing countries 



 



Asbestos 

• Is relatively harmless until it begins to 

degrade or gets broken 



Carbon Monoxide 

 



Radon  

 



VOCs 

 



Sick Building 

Syndrome 

• Common in office buildings 

• Any of the previously listed pollutants 

are at high levels 

 



• What are the main sources of indoor 

pollution in the developing world? 

• List common sources of indoor pollution 

in the developed world? 

• What is sick building syndrome? 



 



Schoenbein Chart 

 


