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GM Vice Chairman Harry Pearce, reported
by the Associated Press on January 1, 20C

What is air pollution?

A Contamination of the air
by noxious gases and F RN
minute particles of solid "_"‘- ol
and liquid matter % -~
(particulates) in sufficient &
concentrations to endanger
health of organisms. —

A Air pollution can be found
indoors and outdoors but
the compounds are often
different.
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Terms to Assure Greatness!
(on the test
A Donora, PA (issue and date?) p. B/t

A Photchemical smog p. 545, temperature inversi
p. 545, primary and secondary air pollutants p.
547, what is radon and why must you be aware
of this gas? p. 549

A Mexico City case study p. 548

A Acid Rain/ ph scale p. 55854

A Effects of Acid Rain (lecture and 5550

A Clean Air Act and date p. 561

A How does a catalytic converter work? p. 563

Only if citizens (us!) convey our concern
will we get results!

Anl't i sndt the poll
environment It 6s
t hat

air and water
i Dan Quayle ‘
Vice President
Under

George H.W. Bus|

Sources of Outside Air Pollution

A Combustion of gasoline and
other hydrocarbon fuels in cars,
trucks, and airplanes
Burning of fossil fuels (oil,
coal, and dinosaur bones)
Insecticides

Herbicides

Everyday radioactive fallouts
Dust from fenilizerm
Mining operations

Livestock feedlots
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http://www.dec.state.ny.us/website/dar/baqs/micro/pictures/phosphte.jpg

Air Pollution Types Covered in
this | ecture (pl ¢
frankly, these are on the test!)

A Ozoneand the difference between
stratospheric and tropospheric ozone

A Acid Raind sources and effects
A Photochemical smog

1 Inversion layers and why smog is worse
in some cities than others with similar
releases.

PRIMARY POLLUTANTS
Particulates.

SECONDARY POLLUTANTS
+ Light

Ozone, PANs.

Hydrocarbons "
Garbon monoxide Sl
Niric
Narvgen Sultur dioxide

Il P

Toxic Emissions ARE down per CAF
but more cars are on the road

A BUT from 1970 to 1990, the number of
vehicle miles/year in America has
DOUBLED from 1 trillion miles/year to 2
trillion miles/year.

A The main means of reduction is the catalytic
converter which uses 1) Platinum, 2)
paladium, or 3) rhodium. These three
catalysts help oxidize VOCs and carbon
monoxide and convert them to water and
carbon dioxide.
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Greg, What are some of your
favorite pollutants?
A Well Paulie, | think it is useful to consider pollutants may

either be primary pollutants or secondary pollutants.

A Primary pollutants include particulates (smoke, dust),
Hydrocarbons (VOCS), Carbon Monoxide, Lead, and
Nitrogen Oxides.

A Secondary Pollutantsare compounds such as sulfer
dioxide which COMBINE with nitrogen oxides, VOCs,
light, and water (water vapor) to result in ozone, PANs
(peroxyacetyl nitrates), and sulfuric or nitric acids.

Volatile Organic Compounds altered by light
and contact with water vapor to form Ozone,
PANSs and sulfuric and nitric acids
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damaging o plants and animals

Automobile Emission Trends are
Positive. A 2000 car releases only
25% of a 1970 car 0
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l. OZONE

A1) The main component of smog

A 2) 107 million Americans live in areas that violat
health standards for ozone.

AOzone as fisun breduces on
respiratory functions and can lower resistance t
lung infections.

A Formed by the reaction of volatile organic
compounds (VOCs) and nitrogen oxides in the
presence of heat and light.

Ozonebds bad f

A Extremely reactive will burn leaves, lungs,
synthetic compounds (e.g. rubbers, plastics)

A Because of reactivity, is toxic in very low
concentrations (parts per billion)

Where i s 0o0zone

stratosphere

trophagsphere

1/9/2009

How Ozone Impacts Air Quality

A Chlorofluorocarbons (CFC) axesrystable
compounds that we pr
surface

A They migrate to the stratosphere

A Their chlorine gets excited by ultraviolet
light

A After excitation, chlorine attacks ozone
layer, depleting it.

stratosphere

trophasphere

I n the strato

A Ozone blocks incoming Ultrgiolet
radiation
A Ultraviolet radiation
T Skin cancer
i Cataracts
i Plant Damage
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But, whatodos hap The Montreal Protocol has reduced
in the Stratosphere? use of CFCOs,
A Their long life span means that they will be
in the stratosphere for a long time, still
destroying ozone.
19861992 AHowever, the rate of increase of ozone

depletion has slow, showing regulations are
having positive effects science matters!!

19791985

Deeper purple color means

_l;limll)l:)s—7 Maboi Less 0zone above ABy the way, ozone fi h

S°tat Z°“f "}r‘g’h‘;‘g Antartica in places other than Antarcti@ebut we are

Spectrome or (TOMS) not sure how these relate to global

g circulation models.
[I. Acid Rain: One
Environmental Problem in Detail The pH Scaleéceé.
A Nitrogen oxides and sulphur oxides do exist in nature, i Hiatly. Moderstoly Slonty Netlial Skonlly Moderaloly: Loty
but 95 percent of sulfer and 90 percent of nitrogen I
oxides in the Eastern United States are anthropogenic ; | \ \
. e | O 203 4 5 6 7 8 9 1100 717 SUETERES

(humanorigin). [ PH scale

A Sources: #1 electric power generation from coal, also 3

base metal processing and fuel combustion in vehicle
A ONCE RELEASED IN THE ATMOSPHERE, THE The pH scale is a power 10 scsle pH

SULFER AND NITROGEN COMBINE WITH . . -
WATER TO MAKE ACID RAIN 5is ten times as acidic as pH 6

Efforts have been underway to What is Acid Rain?
limit acid rain since 1972 How Does it Form?
ABUTémOSt success AfiAcid raino includes both

A Precipitation with a pH lower than 5.6 is considered acidic
A Acid rain originates from sulfur dioxide and nitrogen oxide

involved limiting industrial output,

and new technology for automobiles. particles
H Y A Once these particles are emitted into the air they form
APOWGI: genera_tl(}l;_H Very s_enSItlve sulfate and nitrate particles
issue in 2008is still a major A These particles can travel long distances on wind currents
contributor..it is hard to know what A By combining with water vapor, these particles form acids
to dO which fall to the earth as acid rain.
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Acid Rain Overlooked® as
Ovieion Gl obal War mi nc

oS A Acid Deposition (more correctly) is caused
e by the burning of fossil fuels. Formed when

emmissions of sulfer dioxide and nitrogen

AddHorming gases and partices have

et ool oxides react with water, oxygen, and
leaching of metals from rocks and solls,

Acid Rain ey imsors,marbe, e oxidants to form various acidic compounds.

ikding materils, and damege to the
human fespiratory system

A Electric power plants account for about
70% of sulfur dioxide emissions and about
30% of nitrogen oxides.

*Politics, the press, and our attention span!

Acid Rain Summary
Acid rain

A contains high levels of sulfuric
or nitric acids

A contaminate drinking water and
vegetation

A damage aquatic life

A erode buildings

A Alters the chemical equilibrium
of some soils

Where do N emissions that

. . . All Top 50 SQ

co.nt.rllbut(_a to acid rain and uncontrolled

acidification of surface emitters in 2008 are

water bodies originate? Apublico utilities!
High stacks (1000

~ 55% come from agriculture m) help locals, but
disperse pollutants

~ 25% come from industriy BUT coal fired more widely! Yes,

power plants are the main contributor its Gregbdbs (and vyou
I power bill that is

~ 20% come from automobiles the issue!



