Air Pollution

O




the air to unhealthy levels.




Air Composition

» /8% nitrogen

- 1% other gases of: human activity
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Sources of Natural PoIIutlon
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= Volcano'’s
.

= Solid partlcles ¢

o Sulfur dioxide
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Source
s of Man-Made Pollution

Industry
» Power p|ants
» Transportation

» Other
Household
Construction

Agriculture -

PFOducts



Types of Pollutants

O

* Primary — put directly in the air by human

Impure Carbon from
Incomplete combustion




Types of Pollution

Sun"ght \ Ground Level

Uzone Eormation
» Secondary — forms

when

o 1. pollutants reacts
with 1 pollutants

» or with naturally
occurring substances

o Water vapor and

oxygen gr @ Voktile

Organic
? corpounds

qe
Pollutants "bake" together in %

direct sunlight forming ozone.
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Cold weather

No wind +
anticyclone

Burning coal
4 000 + deaths
100 000 ill cases




Eaﬂy morning




Los Angeles, Ca
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Sources of Primary Air Pollution

O




Carbon monoxide (CO)

Nitrogen oxides (NOx)

Sulfur dioxide (SO2)

Volatile organic compounds (VOCs)

Particulate matter (PM)



hitp://www.guardian.co.uk/environment/gallery/2008/mar/23/climatechange.ca
rbonemissions?picture=333204031
Yorkshire, Britain

Coal-fired power plant

Releases more CO, annually than
100 LEAST industrialized nations!!
Only contributes to 7% of Britain’s powze




Sulfur dioxides — cause acid rain
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HOW SMALL IS PM?

Hair cross section (60 um)
| |
Human Hair o e
(60 pm diamater) 110 (2.5 )




1. Particle pollution inhaled

..-hﬁ ¥
2. Microscopie particles T
evade body™s natural .
defenses

J. Particles lodge deep
in lung’s air sacs
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Why is the world ai Clean Air Act (1970)

glrjeav“itoyuvsvzr;e, - Gives the EPA the authority to
' regulate vehicle emission.

* They are responsible for
protecting and improving the
nation's air quality and the
stratospheric ozone layer.

e EPA = Environmental Protection

Gasoline: Agency
e Eliminated lead

from gasoline




Catalytic Converters

O

Controls emissions from vehicles

Catalytic Converter

© 2000 How Stufl Warks:

Expanding mat
Insulates, seals and
provides an unbreakable

enclosure for the
monolith
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Ceramic monaolith
Substrate for the
catalytic nabla
matal

s |
Catalytic layer of
noble metal

content in the = Washcoat
exhaust gas Ceramic substrate




Zero Emission Vehicles

3 full ZEV
O Electric car = powered by battery &
2 NO tailpipe emissions b

2 NO emission control systems
~No catalytic converters

Jpartial ZEV

2 Hybrids — battery & gasoline
2 Methanol fuel cell = alcohol




Industrial Air Pollution

O




Regulating Air Pollution from Industry

O




Cleaning Industrial Pollution

O

» Scrubber — a machine that moves gases through a
spray of water to dissolve pollutants







electricity
Cement factories

Coal-burning Power
Plants

" Charging Collecting
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Results from chemical

rea#ﬁonsthat
Involve

» Sunlight
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Calm winds and the inversion result in poor air quality.

Temperature Inversion
When there is warmer air above cooler air
It traps pollutants in the atmosphere.

&) Pollution from wood fires and cars are
trapped by the inversion.

© Mountains can increase the
strength of valley inversions




Air , Noise and Light Pollution

O

* Who is most affected by Air pollution?

O Very young
O Very old

O People with heart and lung disease.




Short Term Effects

O

* |f exposure to air pollution is decreased, then health
effects are short term and reversible.

* Signs and Symptoms
O Headache
O Nausea
O Irritation to eyes, nose and throat.
O Tightness in chest
O Coughing

O Upper respiratory infections.




Long Term Effects

O

* Long term effects on the health of people linked to air
pollution include
O Emphysema
O Lung cancer

O Heart disease
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Radon Gas

O

How radon
and odorless. enters a house

[ It can seep through
cracks and holes of
your foundation.

- Windowsz

= When inhaled can ——) ,kal
destroy genetic ,
material in cells that s
line your airways. e

Water tablg
Radon in

= 2nd]eading cause of Ly




Asbestos

O

* Long fibers consisting of
several minerals that
resist heat.

* Used for insulation and
as a fire retardant.
Banned in the early 70’s

* If inhaled can cut and
scar the lungs. s




Unwanted sound; a.k.a
Rap music

Irritating, and damages
hearing by destroying
cells in the ear.

Intensity of sound
measured in units called

decibels(dB).

Type of Sound

dB Pressure {(Pa)

gnat farting

rustling leaves

whispering

quiet library

hum of refrigerator

average home

normal conyersation
dishwasher

car interior on freeway
downtown street corner
outboard matar

electric shaver

screaming child

convertible on freeway, top down
subway train

jackhammer

sandblaster

rack concer

threshold of pain

air raid siren at 1 m

et engine

instant perfaration of eardrum
shuttle launch at ground zero

O
20
25
30
45
50
B0
5
70
75
=l
g5
S0
95

100
105
110
120
120
130
140
160
150

0.00002
0.0002
0.00056
0.00063
0.00356
0.00632
0.0z
0.035557
0.06325
011247
i

0. 35566
0.b3246
112458
4
3.55650
b.32456
20

20
b3.24555
200
200000
20,000.00




Light Pollution
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What causes acidérecipitation?

Definition - rain, snow or sleet that contains a high
concentration of acids.

® When fossil fuels are burned, sulfur oxides (SOx) and
nitrogen oxides (NOx) combine with

= water in the atmosphere
o To form ACID
e sulturic acid (H,SO,)
e nitric acid (HNO,)
@ Flows over and through:

Emissions = Effects

= Ground and into
o soil
o lakes
o rivers and streams




Environmental Effects | pH Value | Examples

ACIDIC

Allfigh die (4.2)

Frog eqas, tadpoles, crayfish,
and mayflies die (5.5) PH=3

H=4

NEUTRAL Rainbow trout
begin foie (§0) 1 "8

BASIC

Baftery acid
Sulfuric acid
Leman juice, Vinagar
Qrange juice, Soda
Acid rain (4.2-4.4)
Acidic lake {4.5)
Bananas (5.0-5.3)
Clean rain (5.5)
Healthy lake (5.5)
Milk (6.5-6.8)

Pure water

~ Seawaler, Eggs

Baking soda

Milk of Magnesia
Ammania

Soapy waler
Bleach

Liguid drain cleaner

pH

» Measure of the
acidity or basicity
of a substance — use
a pH SCALE




Effects of Acid Rain

MSN Encarta




Washes nutrients away

Increases toxic metal
levels




Aluminum accumulates 11
the gills of fish and interfe

with oxygen and salt
exchange.

Reproduction

Produce fewer eggs that
often do not hatch.

Birth defects are common in
offspring




Trees are damaged —
used for building &
warmth




