
MSU Extension Publication Archive 
 
Archive copy of publication, do not use for current recommendations. Up-to-date 
information about many topics can be obtained from your local Extension office. 
 
 
Basic Air Environment Series - Member’s Guide 
Michigan State University Cooperative Extension Service 
4-H Club Bulletin 
Robert George, Environmental Conservation Education 
Issued  February 1980 
18 pages 
 
 
The PDF file was provided courtesy of the Michigan State University Library 
 

Scroll down to view the publication. 
 



4-H 1046 Member's Guide 

--­ ----­
~---- - ­ ---­

4-H - Youth Programs 
Cooperative Extension Service 

Michigan State University 



Basic Environment Series 

AIR 

PURPOSE: 	 To develop understanding about air and its importance in our lives. To develop a rea] 

concern for what we are doing to our air-air pollution and motivate each of us to do 
something for "clean air." 

OBJECTIVES : 	 To learn about the composition of air and investigate the causes and effects of air 
pollution. To appreciate the importance of air in our environment and the need for air 
quality. 

BASIC CONCEPTS .. . TO BE DEVELOPED THROUGH LEARNING ACTIVITIES: 
• Air is a mixture of gases. 
• There is air in water and in soil. 
• The oxygen-carbon dioxide cycle is basic to life. 
• Air pollution affects all things: living and non.living. 
• Weather is a result of air movements and changes. 
• Each individual can do something for clean air-it is our responsibility. 
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THE AIR AROUND US 

One of the best things about our earth is the 

gigantic ocean of air that surrounds it. This ocean 
of air is held in place by the earth's gravity. And 
although it rises above us about 600 miles (965.61 
kilometers), it is also in the soil under ou r feet, as 
well as in oceans, lakes, rivers, ponds , and streams . 
It's a good thing that it is in so many places so 
plants and animals can get the amount they need, 
no matter where they live. You breathe in about 
6000 gallons (22,712.47 liters) of air a day. 

Air is made up of a mixture of invisible gases. 
About four-fifths of it is nitrogen. Plants need this 
in order to grow. However, nitrogen must go 
through a chemical change before plants can use it. 

About one-fifth of air is made up of oxygen, 
which is a very important part as far as animals are 
concerned. They must all take in oxygen in order to 
live. 

Even though air contains a very small amount of 
carbon dioxide, it is also very im portant. A little 
later we will find out how plants use this gas to help 
make raw materials for food. We will find out how 
oxygen and carbon dioxide keep circling around 
between plants and animals. Scientists believe that 
before plants and animals lived there was very little 
of either or these two gases in the air. 

Pure air also has traces of such gases as ozone, 
argon, neon, helium, and hydrogen near the earth. 
There are larger amounts of some of them farther 
away . 

Another important part of the air is a gas called 
water vapor, found in the air layer nearest the 
earth. It is water that has evaporated from oceans, 
lakes, rivers, and other wet places. Lots of it is also 
given off by plants and animals. When water 
changes into water vapor, it is just as dry and invisi­
ble as any other gas. The amount that air contains 
at anyone time has a lot to do with the kind of 
weather we have. 

Water keeps traveling in an endless circle, too. It 
evaporates into the air as water vapor, condenses 
into clouds that move about over land and sea, and 
falls back to earth as rain, snow, hail , or sleet. Then 
it evaporates into the air again as water vapor and 
the process starts all over again. We call this pro­
cess the WATER CYCLE. 

The way the water cycle works keeps water dis­
tribut~d pretty well over the earth . Some may 
evaporate from the ocean but travel a long distance 
over dry land as water vapor before it condenses 
again. Then it may return as rain or snow to a dry 
place where plants and animals need it badly. 
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Although tiny dust particles found in most air 
near the earth aren't gases, they also play an impor­
tant part in keeping things on earth alive. They act 
as centers around which water vapor condenses into 
water droplets in order to form clouds. In this way 
dust particles help return water vapor from the 
clouds to earth as liquid water. 

E ven though we can't see, smell, or taste pure air, 
we can prove that it is made up of tiny particles, 
called molecules, that have weight. To prove that 
air has weight , blow up a football and weigh it on a 
scale while the air is inside. Then let the air out and 
weigh it again. The difference between the two 
weights is the weight of the air inside the football. 
Because of its weight, air stays in place around the 
earth instead of drifting off into outer space. It is 
also the weight of air molecules that become packed 
together, according to the temperature, that makes 
air pressure. 
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OUR A R ENVIRO MENT 


THE THIN LAYER OF AIR 
ON WHICH LIFE DEPENDS 

We make a da ngerous mistake if we think that 
the air around us is limitless . The layer of air 
around the earth is only a bout 10 miles 06.09 km) 
th ick . Of th is, only the first 3 to 4 miles (4.83 to 6.44 
km) contains enough oxygen to be of use to human 
beings. 

T he layer of air into which we dump so much of 
our waste is only a few miles (kilometers) thick. If 
we continue to poll ute it, th is tbin layer of air will 
soon be fi lled. It is a lready so polluted that our lives 
and the lives of countless living things are at stake. 

LIFE HANGS 
BY A /-lAIR /---------.,;... 

iHE n..HCKNESS OJ=" 
USABLE AIR 'EQUALS 
"'THE Tf..\ICKNESS or 
A ~IUMAN ~A IR. ON 
A4ScW\ (r81~) GLOBE 

People, plants, and animals need air to live! 

Q- Why do plants. animals. and people need good 
clean air? 

In order to live, people and animals need to 
breathe the oxygen that is in the air. Fish in an 
quarium get oxygen from t.he air that is disso lved 

in the water. They breathe by taking the oxygen ou t 
of the water with their giJls. 

Q-What happens to fish when water becomes 
polluted and all the oxygen in the water is used up? 
Where can they gee more o:rygen? Can/ish survive? 

Animals have been using up oxygen from the a ir 
and from the water for millions and millions of 
years . Why hasn 't all the oxygen been used up? 

• Green plants give o./! oxygen and need carbon 
dioxide to make food for themselves. 

• Animals. 	including people ., give off carbon diox­
ide when they breathe. and they need oxygen . 

Plants and animals help each other! 

Let's take a closer look at air- the atmosphere. 
Our outdoor air is aj'feu called "community air " 
because it belongs to 110 Due but to evelyane. 

Some of the things we do to our "community air" 
tends to poil it. We put things into the atmos phere 
that contaminate it so that it is no longer the 
health-supporting resource necessary for quality 
life and living. 

2 




THE AIR WE BREATH 


Simple demonstrations follow that show what is in the air that plants, animals, 
and p eople breathe. 

Materials needed: clean glass bottle, steel wool, soup plate, water, two glass 
custard cups, small amount of lime water, soda straw, tin can, ice cubes, flashlight or 
slide projector, vacuum cleaner, facial tissues, deep cake pan, white paper, rock, 
glass slide, petroleum jelly, magnifying glass or hand lens. 

1. 	 Air contains OXYGEN- Push a wad of steel 
wool all the way down to the bottom of a bottle. 
Fill the bott le about halffull of water and shake 
it well, until the steel wool is very wet. Pour off 
the water. P ut one inch (2.54 cm) of water in a 
soup plate. Now put the bottle, mouth down, in­
to the plate and let the bottle stand for one day 
and nigh t T he water will rise up into the bottle . 
See how rusty the steel wool has become. The 
steel wool combined with oxygen in the air in­
side the bottle to form rust. The water then rose 
to take the place of the oxygen in the air that 
was used up by the steel wool. 

2. 	 Air contains CA RBON DIOXIDE-Get a 
small amount of li me water from a drug store. 
Put it into two clear custard cups. Blow through 
a soda straw into the lime water in one cup. The 
carbon dioxide from your breath will make the 
lime water milky. Place a second cup of lime 
water in the fresh air for a few hours. Watch 
what happens. Whenever carbon dioxide meets 
lime water, the lime water becomes milky. 

3. 	 Air contains WATER VA POR-Get a tin can 
which has had the top smoothly removed. 
Remove the label and scrub the can with steel 
wool until it is bright and shiny. Fill it half full 
of cold water. Add two or three ice cubes. Soon, 
droplets of water will form on the sides of the 
can. When warm air meets the cold sides of the 
can . the water vapor in the air changes back 
in to droplets of water. 

4. 	 Air contains DUST-Pull down the shades in a 
room , switch off the lights, and turn on a 
flashlight or a slide projector light. Little specks 

of dust will be dancing in the beam of light. 
(You can often observe dust particles in a ray of 
sunlight coming through a window.) 

Tape a piece of facial tissue over the end of the 
hose of a tank-type vacuum cleaner . Hold the 
hose up in the air and turn on the machine. 
After several minutes, switch off the vacuum 
cleaner , rem ove the tissue carefully, and look at 
it under a b right light with a magnifying glass 
or hand lens. 

5. 	 A ir contains SMOKE AND SOOT-Cut out a 
piece of white paper so that it fits the bottom of 
a deep cake pan. Place the paper in the cake 
pan, and put a rock on the paper to keep it 
down . Put the pan outside on a window sill so 
that the fresh air can get to it. After a day or 
two, see how much smoke and soot has col­
lected. 

Smear a glass slide with a thick layer of petro­
leum jelly. and put it outside on a window sill. 
Leave it for a few days. Then take the slide in, 
put it on a piece of white paper, and study it 
under a bright light, using a magnifying glass 
or hand lens. 

CONCLUSIONS: 

All air has oxygen. carbon dioxide, water vapor, 
dust particles, and smoke and soot. 

When air has lots of smoke, soot, dust, and other 
gases , we say that air is being polluted. When the 
air is thick with smoke, soot, other gases, and fog, 
we call this condition smog. What do you think 
causes polluted air or smog in your town or com­
munity? 
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THE IMPORTANCE OF AIR 


Demonstrate the importance ofair and the effects ofair pollution. 

What are the basic needs of all living things ? 

People, like all living things (plants and animals) , 
can live only if certain basic needs are met. T he four 
basic environmental needs of all living things are: 
sun, soil, water, and air. 

How does the body get the oxygen it needs? 

The body's need for oxygen is satisfied by the 
lungs bringing in air. 

What happens to the lungs when they bring in dirty 
air? 

The lungs show the effect of the air they bring in. 
If one lung received only pure air and the other the 
poll uted air wh ich surrounds us more and more. 
the pair of lungs would look quite d ifferent. T he 
normal, healthy, pinkish-red lung tissue breathing 
pure air would probably be retained. But with air 
pollution, the other lung would be darkened by par ­
ticles carried in from the atmosphere. 

What does it mean when the lung is dark ? 

A black lung is not, by itself, proof of illness. A 
black lung proves only the presence in the tissue of 
par ticles inhaled from poJluted air. The impure air 
t hat deposits t his dirt in the lung tiss ue does have 
an inju rious effect on health. 

Why does a rural area have air different fro m the 
air in a city? 

Air in t he country is cleaner because there are 
fewer people living and working close together. 
Polluted air which would produce the darkened 
lung is found wherever there are large numbers of 
people living and working together amid the fac­
tories and busi nesses necessary to fill people's 
needs and desires. 

What are the major sources ofpollution in a city? 

There are five major sources of today's pollution. 
They are: 


Industry-of the many industries, the major 

polluters are pulp and paper mills. iron and steel 

mills, petroleum refineries, and chemical manufac­

turers. 


Space heating-that is, the heating of buildings. 

Incineration-burning of industrial waste, trash, 

and garbage. 


Transportation-automobiles, motorcycles, trucks, 

buses, coal and diesel trains, ships, and planes. 

Power plants-which supply electrical energy for 
lights, air conditioning, appliances, machinery, and 
trains and subways run by electricity. 

THINGS TO DO 

Make a list of all human activities you can think 
ofth at contribute to pollution. 

Collect news items and magazine stories on air 
pollution (very helpful for demonstrations and 
talks). 

Find or draw pictures of air pollution sources. 
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B AN AIR POLLUTIO DETECTIVE 


DETECT AIR POLLUTION 

Use one or more of these air pollution detection 
devices. Keep a simple record of your findings. 
Display the results in a demonstration or in your 
club exhibition on air. 
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51 ICkY 
PAPER 

(STICk'Y 
'SIDE OLIT!) 

1 


OF 
OTHER ST IC k'Y 
STRIP PAPER 
T~/S 
SIDE 

STRI P 

1. 	 Get two strip of st icky paper-a car bumper 
sticker , sel f-adhesive tape, or sti ff pa per 
smeared on ne side with petroleum jelly. Affix 
one strip outdoors, exposed to the air but pro­
tected from rain as shown in the s etch. Keep 
the other strip indoor, protected from ex­
posure . After one or two weeks, compare the 
two stri ps with th a id of a magnifying glass. 
Record hat you find, by way of particles, etc., 
on each strip . AJso record the number of days 
over hich the experim ent was conducted. 

2. 	 Sm ar two strips of cardboard with petroleum 
jelly. Affix the s trips to each side of a plank that 
is driven into the grou nd- with one strip facing 
the prevailing wind . After one week, compare 
the two strips-preferably under a magnifying 
glass. Write a simple record of what you find. 
Note particularly the d irection from which the 
worst air poll ution comes. 

OTHER EXPERIMENTS: a) You can demonstrate 
the presence of sulfur d ioxide in the air by hanging 
a well -polished silver (or silverpiated) spoon at a 
place where there is heavy traffic. For example, tie 
the silver spoon to a stick and suspend it from a 
wind w . il l for a few d ys over a street where the 
t raffi is heavy. b) Demonstrate the amount of 
pollution in the air by putting a coffee filter or a 
paper tissue over the hose of a tank-type vacuum 
cleaner. 
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3. 	 Rule 1 cm (0.39 inch) squares on a sheet of 

ab orbent paper-filter paper if possible. Place 
the paper in a wide tin or jar, and soak it with 
glycewl (also called glycerine). Place this device 
outd oors in dry weather; bring it inside when it 
rains. After a week , co un t the number of par­
ticles on eac h squa re-using a magnifying 
glass- and calculate the average per square. 
T hen replace the device outdoors again for 
another week, and repeat the particle count. 
Record notes on your find ings. 

SOA k: PAPEQ 

IN C LYC ERIN E 

AND PL ACE IN 


BOTTOM OF "TI N. 

lern 5Q\..4A RES 
RU LE D ON 
ABS O RB ENT 
PA PE R I AND 
CUT TO FIT 
BASE OF "TIN. 

PLACE TIN 
OUT D oORS 
IN D RY 
WEAT HER . 
A VTE R ONf 
WEE I<, COLANT 
PART IC lE oS IN 

EACH 'SQ UARE . 	AS5E'3SI 
AVERACE . 

4. 	 Magnetic material in our environment is due to 
manufacturi ng processes or transportation 
activities. Here's how you can detect pollution 
in the fo rm of magnetic materials: Place a small 
magnet in a thin , transparent plastic bag. 
Attach a string to the bag, and drag it over the 
gro und. Compare the material you collect in 
different areas, such as a main highway or 
road; the vicinity of a man ufacturing plant; 
downwind versus upwi nd of an urban area; a 
field ; a wood ed area, etc. 

Good containers for the storage of collected 
magnetic materials can be made from transparent 
drinking straws. P lug one end of the straw, and in ­
sert a paper funnel in the other end. Use a different 
straw to collect the materi2.l gathered in each area. 

'5M~Ll I TI-HN 
PLAST IC BAC, 
CONTAI N IN Co 
MAC N E T , 1'5 
DRACCED OVER 
GROLAND. 
METALLI C 
DEBQIS 
COLLECT6 
~ERE . 

l"RA NS PARENT 
PLA ST IC DRINkl NCt 
'ST RAW IS IDEAL 
FOR STORAC E 

PAPER 
FLANNEL 

OF METALLI C 
PART IC LE S 
COLLECTED 
FQOM 
VAt:210U6 	 COMPARE I~E 
AREA'5 . 	 MFTALL IC 

DEBR IS 
FOLAND IN 
DIJ:"F ERE NT 
LOCALrrI Et;;. 

4----- MHALLIC 
PARTI CLE6 

...-- - PL\,A C. 
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Main Causes of Air Pollution 


.::::: ~.:./.: ::.:;..;: /(. ~:::'.::.~'.; ':.:.~ '.: ~·:t..::;> ':'..:.':;</..~':. ~~: ~ .~ ;:..:".;-~'~',:-:~,,::;: ~:.:., 
. 	 .', 

Factories fill the air with a great variety of : ::. 
dangerous sub stances. There a re many:: '.::. 
other wa ys of disp o sing of these substances, ..:.: ;'. 
but.the COSt is high .. : ................. : .... :.::: 


•••••• ::.~ •• ::.: • •::: •• ,0 ••••••••• ••••• : ,'.::. • 

•• •••' "'0· .'0 • •• . .0, :.'. :••••••:.:.:•• ';:"':., ••: •• :•• : ••••••••••:-:.:. ': ••• 

• : '-:':' : ',: :,:: :: • :-: :.' •• • '0 '. '" :. ::',:-:' :.: =.. . . '. 	 .' .. . " 

• 	 MotOr cars and other road vehicles are :': 
major a ir polluters. They fill the air with. :":'. 

'--=====:-:...:..:;":~: . '.' abollt 75 Illillion tons of pollutants every -:,.:. 
::.:.-: ... : ....:: ... yea r. This increases e\ery year!:. : .... :' .....:: 

• ,. . ' '.' • '. ' •• : • ,0 •• ' • '0 • '. : .: ::: :. '••: ••••• '.>; .:..... :..:.'. '.1••••'0. : '0 •••••• 

. • ' • '0 ••••••• : • 	 • .' '0'·· .. 

• , •••• • '. 	• .' • : '0' : •• ' •• 

'. '0 .: : ,0,: '0 '0 '0 '0,', ': '. • ••••••• ... • 

.'>. • A jet a irplane gives off as much soot and .,'. 
":.:::-.. orher particles as 24 thousand cars! ...... .;

".:..:.~ ..::::.::..:..:.:... :... '0': .... e'.:· ,', :: .... :,', ': ........ . ~ .. : .... ..:.:: 

======:=;:=::;::==::::;~=~: ~: ..: ':~;'{ .~~' ·~:,.. .:.':.::: ;:./~ <~ ;~~·I·~···~~~~<~:-.l;~j::~:~ :h~:'~:'~:: i:~'-" . 
:: ......:::.:.~ .. :, 	tories, etc., lo r heating, cooking, power. 
:':'-:.::::-::;':"::'. 	 The sulphur di o xide poured into the air 

from o il furna ces contaminates both water 
and soil and also causes metal corrosion in 

.,'....... vehicles, machines, metal structures , etc. .:.: 


':'. '. :::::.:: :-... ::.:.:. ': ': \/ .:> :.<.. \:..<:..:.:.:-:.....:::: :.: :',,::.':>:'.: _.... ,,,..... ....: .... :... : .....:. . . ......... . 

--,,- ? '.' Coal fires play their part. It was the panicles ':'. 

::. " from all the co al fires heating the houses in .' 
.. .... Lond o n, England, [hat caused the air ":­

po llution catastrophe in December 1952- '....: 
. when 4 th o usand people died in one week..:.:., 

.....::.; ~~\;/~::./>;.:.;::\:~.<.:'Yi;i:::.::}i//: 

THINGS TO DO 

Investigate the growth and nature of industry and 
pollution in your own area. The Chamber of Com­
merce and your official air pollution control agency 
can help you. Take photographs. Prepare a report. 
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AIR IN SOIL A D WATER 


Learn about the air that is in our soil and in our water. 

GREEN PLANTS are the key to the air quality in 
soil and in water. Small animals are the air-quality 
"controllers" in soil and water. 

Is there air in the soil? Is soil a solid? 

Soil is a mixture of particles of sand , silt , clay, 
and organic matter (decaying plant material and 
dead animal remains) with varying amounts of pore 
space (openings between particles). Soil pores hold 
free air and water. Roots of plants tend to make 
new openings between particles; and, as the root 
dies and decomposes, this passageway is filled with 
air or water. The soil pore space is really the key to 
the life in soil. 

Is soil alive? 

Soil particles are not alive, but the mixture with 
organic matter and the addition of air and water 
make a "living medium" upon which much life is 
dependent. Many small animals inhabit the "living 
soil," using water and air to assist in the growth 
and decom position processes. 

What about the CO 2 in the soil air? - the water? 

As plants die and decompose, they increase the 
carbon in the soil and, in turn, increase the amount 
of CO2 in the soil air. CO2 is a major need of green 
plants! Soil tillage is an important consideration in 
the availability of CO2 and the rate of decomposi­
tion. Even more important is the addition of CO2 by 
falling rain, because it is also extremely soluble in 
water. 

Is there really air in water? 

The oxygen in our air is very solvent in water, and 
as water is stirred it becomes aerated-the oxygen 
in the air is dissolved in the water. This oxygen in 
water is the basis for most life in water-both plant 
life and animal life. 

Plants give off oxygen (0) in the presence of 
sunlight-and use carbon dioxide (CO). The 
animals in the same environment are giving off car­
bon dioxide (CO) and using up the oxygen (0) sup­
ply. Note: During the night, plants in a water en­
vironment "switch around" and use up the oxygen 
supply in competition with the animals. This is why 
fish tend to suffer from lack of oxygen in certain 
waters that are heavily infested with plants and 
tend to be low in supply of dissolved oxygen. 

How do animals help plant growth? Nitrogen? 

As they break down organic matter, certain 
minerals are released that, in turn, become avail­
able to another (growing) plant for plant food. Also, 
certain small animals called nitrogen-fixing 
bacteria increase the amount of nitrogen in the soil 
by taking it from the soil air. Legumes are the 
plants that develop small nodules (bumps) on their 
roots which serve as the home and "manufacturing 
plant" for nitrogen-fixing bacteria. The bacteria 
use the nitrogen from the soil air and fix it into a 
form that is available to plants for their "plant 
food." 
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Learn how' 'Life-Supporting " AIR is the key to survival. 

Build a Terranium-A terrarium is probably the easiest habitat to set up and main­
tain . Yet , each type is a microhabitat in itself. It can be a community of small plants 
alone, or it can be set up as a natural home for some specific animal. 

This may be a group activity-Record your findings. 

CHOOSE ONE OF THE FOLLOWING: 

1. Plant Terrarium 
2. Rotting Log Terrarium 
3. Meadow Terrarium 

1. 	 Plant Terrarium - Select a container that has 
a small top or provide a glass top that will hold 
in moisture. Provide a base of coarse sand, 
chips, or pea gravel for drainage. Add some 
pieces of broken-up charcoal to this base. For 
soil. use a mixture of two parts of sharp 
mason's sand and one part peat moss or leaf 
humus . Landscape with rock, small driftwood, 
live moss, and low-growing woodland plants 
like partridgeberry, moneywort, or small ferns 
and liverwort on a piece of log. The plants may 
outgrow the container, so they may need to be 
thinned out or replaced occasionally. 

2. 	 Rotting Log Terrarium - Collect a piece of 
old, rotting log from the woods. Select a piece 
with bark that has some moss lichens or sl ime 
mold showing on it. Often you will fi nd a log 
that has small ferns or other plants growing on 
it. Take some of the leaf humus or decayed log 
material found underneath it. Place the humus 
material and leaf mold over a layer of sand 
which has been placed in the bottom of the ter­
rarium for drainage. Place the piece of log in a 
natural position over the humus and cover the 
top of the terrarium to conserve moisture. 
Water occasionally to keep the log damp . Your 
log may be the home of bark beetles, wood­
bori ng beetles, spiders , ants, or a red-backed 
salamander. Watch the slime molds or other 
fu ngi grow on the log. This is a good way to 
show how microorganisms break down the 
products of photosynthesis, and it illustrates 
the statement that there must be death before 
there can be life. 

3. 	 Meadow Terrarium - A home for insects and 
spiders. The size of this type of terrarium will 
be decided by the animals to be kept in it. A 
battery jar or gallon-size, wide-mouthed jar 
(from mayonnaise or pickles) can be used for in­
sects like crickets, while orb spinning spiders 
would need a lO-gallon aquarium tank. Begin 
by placing gravel in the bottom for drainage. 
Cover this with sand, then with a layer of soil. 
Plant the entire terrarium with field sod. In­
clude some pieces with tall grasses or weed 
plants to be placed at one end. Provide a piece 
of log or driftwood for insects to climb onto or 
hide under . A small, shallow container of water 
should be sunk to ground level at one corner. 
Although this type of terrarium should be kept 
fairly dry, water should be sprinkled on the 
plants each day for insects that depend on dew 
for their water. If a snake is to be kept in the 
terrarium , it is very important that a rock or dry 
log be provided for the snake to climb onto. 
Cover the terrarium with screening so there will 
be good ventilation. 

FOLLOW-UP ACTIVITY 

Discuss: 
1. Aerobic activity in soil-in water; 
2. Anaerobic activity in soil-in water; 
3. What animals do to soil air; and 
4. What animals do to the air in water. 
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AIR CONDITIONING 


The role of weather in nature's' 'air conditioning. ,. 

We know how p ollutants get into the air. But how 
do they get out ? 

Once pollutants are emitted , a number of things 
can happen to them . In normal circumstances , 
pollutants are washed out of the air by rain or 
dispersed by ind o 

Before the pollutant is washed out or blown away, 
what can happen? 

Before enough time elapses for either of these to 
take place, the polluting chemical compounds may 
change into other , sometimes more harmful, com­
binations. 

Before sufficien t dilut ing by the wind, pollution 
can be a problem fo r areas in the wind's path. 

When the pollution is washed out of the air by the 
rain, it is not necessarily destroyed. (DDT is now 
known to ill tish th at live in water into which 
pollution-fi lled rain fl ows .) 

Suppose there is no wind or rain. Does that mean 
the pollutants remain stationary? W hat happens? 

Even without a wind, the normal mixing of the air 
dilutes the polutants to some degree. 

Mixing occurs this way: The sun's rays warm the 
earth, and the earth warms the air at its surface. 
The warm d air rises and expands. Under normal 
conditions, the air is cooler as the distance from the 
earth increases . As the warm air rises, the cooler air 
above sinks t take its p lace. 

Wh at is th is air m ovem ent called? 

This air movement is called convection. 

In the convection process, the pollutants are mix­
ed and diluted. (O ur cities and industrial areas pro­
duce pollutants too fast for convection to disperse.) 

Is there a connection between the air movement of 
convection and the air movement of wind? What is 
it? 

The wind itself is the product of convection. 
When the sun heats the whole of the earth that 
faces it. and the surface air rises , not only is there 
up-and -down mix ing, but cool air moves in from 
areas that the sun does not reach. 

The earth rotates continuously, so that the sun 
strikes ever-changing parts of it. The result is that 
the air currents are churned into a number of major 
winds. 

These winds are further altered by the irregu­
larities of the earth's surface. 

Sometimes, even though our pollution-causing 
activities are the same, levels of air pollution rise. 
Why? 

A layer of warm air sometimes lies above a layer 
of cool air at the earth's surface. T his is known as 
an inversion. 

In an inversion , the cool air cannot rise and the 
poilu tants are trapped. 

What might happen to some ofus in an inversion? 

Inversions la h ng several days have been respon­
sible for some famous air pollution disasters, in 
which many people, mostly old and suffering from 
a heart or respiratory disease, became ill, and even 
died. 
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Develop the concept of Inversions by the following 
demonstration. 

Use four milk bottles or 16-ounce laboratory 
bottles. Place two in the refrigerator or outdoors on 
a cold day. Place the other two on a radiator or in a 
pan of hot water. 

Hold a piece of paper with tongs. Light the paper 
with a match and let it burn inside one of the 
bottles containing warm air. When the bottle is fill­
ed with smoke, invert one of the cold bottles over it. 
The smoke will rise from the warm air to the cold 
air. 

Next, burn a piece of paper in the remaining 
bottle with cold air. Invert the remaining warm bot­
tle over it. The smoke will stay in the cold air. 

olIO- . ,'.... ' u JII--. 

Use weather maps to show how pollution might 
travel in your area. 

COOLER AIR 

COOL AIR 

WARM AIR 

NIGHT MIDDAY 

EFFECT OF THERMAL TURBULENCE ON AIR CIRCULATION 

At midday the sun's rays warm the earth and create an unstable condition with the warmest 
air at the bottom and moving freely upward (right). At night , the cool earth cannot heat the 
surface air enough to penetrate the warm air layer above. In consequence , the surface air, 
with whatever pollutants it contains, remains close to the earth (left). 
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AIR AND HEALTH 


Examine the effects ofair pollution on the human body. 

PEOPLE MUST BREATHE. They must breathe 
whether the air around them is polluted or not. 

What symptoms might develop If people breathe 
polluted air? 

Air pollution can produce these symptoms: runny 
or stuffed-up nose, dizziness, cough, blurred vision , 
headache, fatigue, shortness of breath, burning, 
teary eyes , sore throat. 

How does the body defend itself against polluted 
air? 

Normally, the respiratory system defends itself 
from foreign matter through narrowing of the 
breathing passages and by the cleansing action of 
the cilia and mucus. 

What is mucus? What does it do? 

Mucus is a sticky substance which lines the air­
ways and traps dirt and germs as they enter the 
body. 

What are the cilia? How do they work? 

The hair-like cilia move like waves and brush the 
dirt-laden mucus up and out. 

How else does the body defend itself against air 
pollution? 

Teary eyes, runny nose, and cough also demon­
strate the body's attempts to protect itself. 

Sometimes the defenses do not work. 

What symptoms might indicate that the defenses 
are not working perfectly? 

Certain pollutants in certain quantities can get 
past the defenses and cause other symptoms like 
dizziness, headache, blurred vision, sore throat, 
shortness of breath , and fatigue. After one lives in 
polluted air for a long time, permanent changes 
may take place within the body. 

What might these changes be? 

There may be a thickening or an increase of 
mucus. There may be changes in the cilia. The cilia 
may be slowed down or even completely paralyzed. 
Some of the cilia may be destroyed. 

What might be the result of these changes within 
the body? 

When the cilia are damaged or cannot function 
properly, the body is more susceptible to infection. 
The body's airways may become permanently con­
stricted and obst ructed, so that breathing is always 
difficult. 

Air pollution is probably also connected with the 
enlargement and loss of resiliency of alveoli. This 
condition also makes breathing difficult. 

Can air pollution actually cause disease? 

Air pollution can cause respiratory disease. It is 
one of the causes of asthma in some people. 
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Can air p ollution cause any other diseases than 
asthma? 

Air poll ution can contribute to respiratory 
disease. Although it is not the cause, air pollution 
contributes to such infectious respiratory diseases 
as the common cold, influenza, and pneumonia. 

How does it contribute to diseases caused by 
germs? 

Air poll ution attacks the body's defenses and 
leaves it more susceptible to the bacteria and 
viruses that cause infectious respiratory diseases . 

Does air p ollution affect any chronic diseases? 

Although a single cause is hard to find, air pollu­
tion is considered a factor in some chronic diseases. 
The chronic respiratory diseases affected by air 
poil u tion are emphysema, chronic bronchitis, and 
lung cancer. 

Air pollution is associated with heart disease. 
Constricted airways and damaged alveoli place a 
greater burden on the heart. The heart must work 
harder to get enough oxygen to the blood, since the 
lungs cannot br ing in enough by themselves. 

Can air pollution k ill people? 

Air pollution can , and has, caused death. 
Investigators have concluded that 168 people suf­

fering from respiratory or heart disease died 
because of poll ution in New York City a few years 
ago in an inversion during a period of heavy pollu­
tion. 

Although air pollution has not yet been proven to 
be a cause of emphysema and lung cancer, deaths f 
from these respiratory diseases are approximately 
twice as high in the city as in the country. 

What do many people do that makes the effects of 
air pollution even worse? 

Cigarette smoking is an especially dangerous 
form of air pollution. 

Inhaled cigarette smoke affects the lungs even 
more than we ordinarily think of as air pollution. 
Cigarette smoking is considered to be a major cause 
of lung cancer, chronic bronchitis, and heart 
disease . Cigarette smoking also contributes to em­
physema. 

Scientists have found that people who smoke and 
breathe polluted air suffer from lung diseases and 
heart trouble much more than those who just 
smoke or who just live in dirty air. 

BROADENING UNDERSTANDING 
(Group Activity) 

Discuss the famous air pollution disasters . 
Enlarge on the defense system of the respiratory 
tract. 

TIDNGS TO DO 

Look up accounts of the famous air pollution 
disasters . Research one of the diseases related to air 
pollution. 
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THINGS TO DO FOR CLEAN AIR 


Examine the ways air pollution can be controlled or prevented; and determine 
the part played by industry. government. 
citizen groups. 

Can we get rid ofair pollution? H ow? 

Many po llu tants can be removed from the air. 
Scientists and engineers have the knowledge to 
eliminate a good deal of air pollution now (although 
they continue to search for cheaper. better, and less 
wasteful methods). It can be done through technical 
changes. 

What kinds of technical changes might be made? 

Devices called electrostatic precipitators, filters, 
centrifuges, and scrubbers can remove almost all 
particulate matter. Scrubbers can also remove 
many of the gases. Gases can be removed, too, by 
burn ing and by absorption into such materials as 
charcoal. 

Since every action we take has an effect on other 
things, might other problems be created in some of 
our solutions to air pollution? What might they be? 

Some ways to end air poll ution create other kinds 
of pollution. Even air pollution control equipment 
produces another kind of waste which must be dis­
posed of. This waste is usually less dangerous and 
more easily handled however. 

Getting rid of waste in sanitary landfill areas uses 
up land. (T oday, many urban areas have to send 
their garbage miles away, by train, to find places to 
dump it.) 

Dum ping waste into a river or ocean causes water 
pollution. 

Water pollu tion can kill fi sh. Water plants may 
m ul t iply and then use up the oxygen as they decay. 
Drinking supplies can be contaminated. 

We might use up nonpolluting materials-like 
natural gas . 

and individuals working alone and in 

What can we do to prevent new problems at the 
same time that we control air pollution? 

We m ust reuse materials that are now considered 
waste. Elements-such as su lfur-that have val ue 
should be separated out. Newspapers . metals, and 
glass that are now par t of trash should be used 
again . Ways should be found to use solid waste 
mater ials for heating. power. bu ilding. and other 
usefu l ends. 

We must eliminate unnecessary consumption. No 
extra wrappings or containers should be used. No 
electric appliances should be manufactured for 
tasks that can be done easily by hand. No 
automobiles should be dri ven where pub lic 
transportation can be made ava ilable. 

We must see that presently operating systems 
which produce air pollution either change their pro­
cesses or install contro ls. 

Do you think these changes will come about easily? 
Why not? 
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WHAT THE INDIVIDUAL CAN DO 

The individual can help by not creating pollution him elf/ herself. 

The individual should: keep cars and furnaces in good repair, refrain from racing the 
car's engine or from letting it idle when it is temporarily parked. Stop open burning of 
leaves or trash. Refrain from leaving lights on or electric appliances running when not in 
use. Use a fly swatter in tead of an in eeticide. Refrain from smoking, especially when 
others must inhale the smoke-some people are made ick by it. Use public transporta­
tion . a car pool, or a bicycle whenever possible. instead of a car. 

One must be willing to pay for clean air~ither by taxes or in increased costs of pro­
ducts made by industries with air poJlution controls. 

As long as so many people exist ill crowded communities. we cannot recover that 
relatively clean country air. But (fthe necessary changes are made. ifcitizen groups con­
tinue to keep watch , and ~f YOU and every other person does his/ her own task-WE 
CAN COME CLOSE TO BREATHING CLEAN AIR. 
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