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EPA and automakers:
A new battleline drawn

Under court order to review his
earlier decision holding American auto
companies to the strict 1975 pollution
emission standards, Environmental Pro-
tection Agency Administrator William
Ruckelshaus has provided a new set of
relaxed, interim standards. But his an-
nouncement last week only drew a
new battle line in an old fight.

At first appearance, the new plan
seems to meet the criteria set forth
in a February speech by Ford Motor
Co. President Lee Iacocca. To avert
a complete shutdown of the U.S. auto
industry, he said, EPA must give the
industry a one year postponement of
the 1975 regulations, trial standards
for California, less stringent interim
standards for the rest of the country
and evaluation of the California ex-
perience to see what should be done
next.

Though the new plan includes just
those four provisions, industry spokes-
men unanimously condemned the
Ruckelshaus decision. General Motors
Chairman Richard Gerstenberg said he
was ‘“disappointed and dismayed.”
Henry Ford II charged that Ruckel-
shaus “went beyond the limits of prac-
ticality,” and hinted his company might
resort to further legal action. Ralph
Nader, on the other hand, contended
EPA had caved in to White House pres-
sure and had “once again . . . sold out
the environment and health of Ameri-

cans to the auto industry.”

Under the Clean Air Act Amend-
ments of 1970, pollution from 1975
cars was to be reduced by 90 percent
from 1970 levels, unless the EPA ad-
ministrator determined that the indus-
try, acting “in good faith,” could not
meet the standards on time. Under the
new standards, cars sold in 1975 must
make half the emission reductions set
forth in the law, except in California,
where cars must make two-thirds of
the required reductions.

The decision means that 1975-model
cars in California will be equipped with
catalysts, added to their exhaust system
to promote further burning of exhaust
products. In the rest of the country,
Ruckelshaus says, the interim standards
will not require the addition of cata-
lysts, but rather the highest standard of
pollution control now available through
conventional engine design.

In revising his earlier decision to
force manufacturers to meet the strin-
gent 1975 standards, Ruckelshaus said
he was trying to minimize “potential
societal disruption” that might occur
if the controversial catalysts were sud-
denly installed on an estimated 11 mil-
lion cars all at once. By offering a
longer time for phasing in the catalysts,
he hoped also to give the industry
more time to consider and develop new
technological alternatives.

The next battle starts there. Industry
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spokesmen say catalysts are unproven
and their premature introduction could
lead to massive failures. The National
Academy of Sciences, in its report on
motor vehicle emissions (SN: 2/24/73,
p. 118), countered that the manufac-
turers had pursued the wrong course
in trying to “add on” pollution control
devices instead of developing new en-
gine concepts like the stratified charge
engine. Environmentalists, led by Sen.
Edmund Muskie, were even less kind.
“The harsh truth,” said Muskie, “is that
German and Japanese auto companies
apparently have developed more new
control technology and have contributed
more to the protection of America’s
health than have General Motors,
Chrysler and Ford.”

At a press conference called for the
announcement of the new standards,
Ruckelshaus appeared visibly angered
by what he saw as the disparity of per-
formance and “good faith” among the
leading automakers. “The issue of
good faith as it relates to Chrysler
Corporation has been particularly trou-
blesome for me in these proceedings,”
he said. According to the text of his
decision, General Motors could prob-
ably have met the 1975 standards with
93 percent of its cars, Ford with 55
percent and Chrysler with none. Ruckel-
shaus told the press he faced the dilem-
ma of having no sanction to use against
recalcitrant companies except the “nu-
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clear deterrent” of putting them out of
business; hence, the interim standards
compromise.

Ruckelshaus vehemently denied White
House pressure in coming to his deci-
sion, saying rather that he was follow-
ing the court’s injunction to take social
and cconomic risk factors into account.
He also emphasized that by applying
stricter standards first to California,
where Japanese carmakers concentrate
their sales, the battle between catalysts
and the Japanese-produced stratified
charge engines could be fought in an
open, competitive marketplace.

Upon the outcome of that and other
looming battles may depend not only
the future of America’s air, but millions
of jobs and an industry whose activity
constitutes roughly one-fifth the na-
tional economy. 0O

Where energy goes
when chemicals react

For years chemists have yearned to
know what really happens when chemi-
cal molecules react to form a new pro-
duct. Molecular beam scattering tech-
niques are bringing them closer to their
ambition.

One of the first molecular beam scat-
tering techniques projected beams of
two kinds of chemical molecules so
that the molecules interacted. But the
compounds formed were scattered
thinly into all angles, so the internal
energy—vibrational or rotational levels
—of the products could not be deter-
mined. For example, when potassium
was made to interact with iodine, the
salt formed could be distinguished from
the potassium by the use of hot wire
detectors. The detectors determined the
angular distribution of the salt mole-
cules, but did not show their vibrations
and rotations. The detectors were also
limited to reactions between atoms and
molecules with extremely low poten-
tials for ionization: alkalies like potas-
sium and halogenated compounds like
iodides.

Then electron ionization and mass
spectrometry arrived as an adjunct to
molecular beam scattering. The angular
distribution of all types of chemical
products, including organic molecules,
could be detected. But this technique
was, and still is, handicapped by the
low efficiency of the electron bombard-
ment ionizer. This means that back-
ground gases as well as product mole-
cules are ionized, and the gas ions can
interfere with the detection of the angu-
lar distribution of the product mole-
cules. What’s more, the technique does
not give the vibrations and rotations of
the molecules.

Now, after two years of work, Richard
Zare and his team of physical chem-
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Zare (r) and colleagues with their detector: “A powerful new analytical tool.”

ists at Columbia University have de-
vised what appears to be the most sen-
sitive and widely applicable molecular
beam scattering technique yet for mea-
suring energy output during chemical
reactions. The technique gives not just
angular distribution but also the in-
ternal energy of the reaction product
following a reaction encounter, which
takes no more than one-trillionth of a
second.

In reporting the technique at the na-
tional meeting of the American Chem-
ical Society in Dallas last week, Zare
declared: “We have an immensely
powerful new analytical tool which
might be likened to an ultraselective
analytical balance. As we can detect
as few as 10,000 molecules in a given
vibrational or rotational level, this cor-
responds to a weight of a billion bil-
lionth of a gram.”

The chemists use a laser beam as a
molecular beam detector. The laser’s
beam of sharp and intense light is
focused on a chemical product right
after it is formed. The energy in this
high-powered beam induces the mole-
cules in the product into an electron-
ically excited state. Because the elec-
trons in the molecules are excited, the
molecules fluoresce, or “shine.” The
strength of the fluorescence of the ex-
cited product molecules is then mea-
sured as a function of laser wavelength.
Patterns of fluorescence at different
stages of excitation are printed out as
a line of so many peaks and troughs.
The peaks represent the concentration
of the product molecules in a particular
vibration or rotational level.

Zare and his colleagues have found
how much energy goes into the vibra-
tions and rotations—*“shaking and quak-
ing,” as he puts it—of product mole-
cules. “We can calculate directly,” he
says, “how the excess energy of reac-
tion goes into vibration and rotation,
and from this a picture emerges of
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how the reaction occurred. We learn
whether reactants had to climb a hill
to form a product, or whether they did
not.”

In an interview, Zare observed:
“Laser-induced fluorescence is helping
us realize the chemist’s dream of un-
derstanding how energy flows to break
old bonds and to form new ones. Such
detailed knowledge should help us mod-
ify reaction conditions to make new
products, or to increase the yield of
products already of value to society.
Laser-induced fluorescence may also
clarify interactions among environ-
mental pollutants, or among molecules
in living organisms.” O

NIH bans research
on live fetuses

In a much-debated move last week
the National Institutes of Health banned
experimentation with live human fe-
tuses. For almost two years NiH offi-
cials have been considering adopting
guidelines that would have allowed such
research only on nonviable fetuses,
those that could not possibly develop
into full-term babies. Standards for ex-
perimentation would have allowed the
use of live fetuses aborted before the
20th week, less than 1.1 pounds in
weight and shorter than 9.8 inches.

When it was publicly revealed that
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