
AIR QU ALITY

Air Quality and Vehicle Emissions

Congr ess has passed laws r equiring states to maintain
cer tain air quality standards established by the E PA to
provide a healthy environment. Today,  transpo r tation
fuels  ar e central in enviro n-
mental issues because tailpipe
emissions a r e the largest co n-
tributors to air pollution.
Carbon mon oxide, nitrogen
oxides, hydrocarbons and
par ticulate matter a r e the pr i -
mar y pollutants found in veh i -
cle emissions. 

Br eathing clean air is a desi r e
of eve r yone. A good example
is the anti-smoking education
and awa r eness campaign which
led to effective smoking r estrictions in the United States.
The smoking ban illustrates an impo r tant change in
environmental awa r eness. The public’ s requi r ement to
have the choice o f a smoke-f r ee indoor environmen t can
be identified with inc r easing public demand fo r reduced
automobile emissions, cleane r -bur ning fuels, an d cleaner
outdoor ai r . Inc r eased awa r eness will influence the pu b-
lic to demand that their elected officials suppo r t alte r na-
tive fuel policies that will lead to cleaner ai r , healthier
economies and r educed r eliance on fo r eign  oil .

Today’s  autos use less than one-third of the energy co n-
tained in a gallon of gas, wasting the r est. The inco m-
plete bu r ning of gasoline and diesel fuels causes over
half of all air pollution. Despite technological improv e-
ments that have made g r eat strides in r educing emi s-
sions, pollution levels a r e expected to rise significantly
because of the inc r eased number of vehicles on the roads.

Pollution from diesel engines is one of the most critical
air pollution problems. The diesel engine is not only
among the biggest sou r ces of urban air t oxics and fine
par ticulate soot but diesel may also be the largest sou r ce
of smog-fo r ming nitrogen oxide emissions.

Vehicle emissio n’s  pollution
affects all living things, humans,
animals and plants. It fo r ms
ground layer ozone which
makes it hard for many indivi d-
uals to b r eathe; and agg r evates
inversions, which occur when
the air near the ground is col d-
er than the air above it, trapping
pollutants near the ground.

Use of alte r native fuels can si g-
nificantly r educe vehicle emi s-

sions and air pollution. Educating the public about the
benefits and availability of alte r native fuel vehicles is the
first  step  in  inc r easing their use and improving air qualit y. 

Air Pollutants Defined

Carbon mon oxide (CO), a colorless, odorless gas, r esult s
from incomplete fuel combustion. 

Nitrogen oxides (NO x) ar e the r esult of subjecting nitr o-
gen and oxygen in the air to high temperatu r e and high
pr essur e conditions in an inte r nal-combustion engine. 

Hydrocarbons (HC) r esult from unbu r ned or pa r tiall y
bur ned fuel molecules or from fuel evaporation. Some
hydrocarbons r eact with NO x in the p r esence of sunlight
to for m ozone.

Par ticulate matter (PM 10) ar e the small pa r ticles,  that
may or may not be visible, that make up pollutants.

Air pollution is the addition of
har mful substances to the atmo s-
pher e.  Air pollution di r ectly affects
our health and well-being. It also
affects the environment, which ind i -
rectly  affects our health and r educes
our quality of life.

This experiment will allow students
to see air pollutants that a r e the
result of vehicle emissions.

Materials:

• Petroleum jelly
• Magnifying glass or microscopes
• 3” x 5” (7 cm x 12 cm) ind ex

cards

Procedure:

Smear petroleum jelly on a card.
Hold the card near the tail pipe or
exhaust system of a diesel-fueled
vehicle when it is sta r ted. Do the

same thing with a vehicle fueled by
gasoline, natural gas, electricit y,
propane, or other alte r native fuel.
You can also use electric or gasoline
fueled lawn and garden equipment,
construction equipment or fork lifts.

Look at the cards under a magnif y-
ing glass or microscope. Which
cards show the most pollutants?
The least? Make a line graph to
illustrate your findings.

Student Activity
Air Pollution Experiment

One diesel truck can emit as much pollution as 100 cars.
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