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SCIENCE

Air Pollution

Air pollution is becoming a serious national problem. Formerly
it was a local issue largely connected with industry, but today a
principal source of increasing pollution is the ubiquitous automobile.

When motor vehicles burn fuel they produce a number of products
in addition to carbon dioxide and water. Important amounts of
carbon monoxide and nitrogen oxides are formed. The fuel is not
entirely consumed. Part is exhausted unchanged, part appears as
hydrocarbons of smaller molecular weight, including reactive olefins.

At a concentration of slightly more than 1000 parts per million
carbon monoxide kills quickly. Most people experience dizziness,
headache, and other symptoms at approximately 100 ppm. Concen-
trations as high as 72 ppm have been observed in Los Angeles, and
values above 100 ppm have been measured in Detroit. In almost
every metropolitan area peak concentrations of carbon monoxide
approach the 100-ppm level. :

In California efforts have been made to decrease the amounts of
carbon monoxide emitted by motor vehicles by use of devices such
as catalytic after-burners. At the same time there has been a trend
toward higher combustion-chamber temperatures. These efforts result
in more complete combustion but also contribute to an increase in
the production of oxides of nitrogen. Nitrogen dioxide is a poisonous
brown gas. The threshold level for toxic effects is not well known,
but it appears to be about 5 ppm. On one occasion a concentration
of nitrogen oxides of nearly 4 ppm was observed in Los Angeles.

Automobile exhaust products interact to produce physiological and
chemical effects which are greater than the sum of the parts. Syn-
ergistic effects of carbon monoxide and nitrogen oxides on respiration
have been noted. Light hydrocarbons alone are not very toxic, but
in the presence of nitrogen dioxide and sunlight hydrocarbons give
rise to noxious substances. Nitrogen dioxide acts as a photoreceptor
and is decomposed to nitrogen oxide plus atomic oxygen. This reactive
form of oxygen attacks hydrocarbons. The products may react with
molecular oxygen to form peroxyl radicals. These in turn react with
oxygen to form ozone. The oxidants react further with the original
materials as well as with their reaction products. The result is a
complex mixture of toxic substances.

As yet there is little evidence of chronic effects from air pollution.
However, a large fraction of our population is now being exposed to
significant concentrations of a variety of toxic chemicals. These
levels are often a substantial fraction of those which produce acute
effects. There is a possibility that our people may be sustaining
cumulative insidious damage. If genetic injury were involved, the
results could be especially serious.

At present we cannot accurately evaluate the hazards of air
pollution. The toxicity of even some of the simple important chem-
icals is not well established. It is clear that there are acute synergistic -
effects, but these have not been thoroughly examined. Even so basic
a problem as establishment of good methods for measuring the
concentrations of pollutants has not been completely dealt with.

The automobile and the automotive industry are central to our
way of life and to our economy. Can we live with a constantly
increasing level of pollution, or will we be forced to take drastic
steps to protect the nation’s health? At present the federal govern-
ment is spending about $24 million a year on the study of all -aspects
of air pollution. Considering the potential seriousness of the problem,
this sum seems much too small.—PHILIP H. ABELSON



