
NEW VOICES IN CHEMISTRY

S
omething strange was hap-

pening in my vacuum distilla-
tion apparatus. The needle on
the pressure gauge was creeping
up relentlessly, indicating that

my vacuum was failing. There clearly was a
leak, but I couldn’t find it anywhere. What
was more, the chlorinated solvent was boil-
ing in the pot more vigorously than it should
have, unimpressed by Boyle’s law, which
clearly required the liquid to quiet its boil-
ing when pressure increased. 

After fussing with the fittings and glass
joints, I glanced at the gauge. Horrors! The
needle had already passed atmospheric
pressure and was still climbing. This was no
simple leak, so I opened the vent to atmos-
phere and shut down everything.

Analysis of the solvent revealed the cul-
prit to be ferric chloride. A small amount
had found its way into the batch, causing
a vigorous reaction that generated suffi-
cient hydrogen chloride to overcome the
vacuum pump. This solvent, which was
invulnerable to caustic and heat-induced
dehydrochlorination, had revealed its
weakness. But I knew a customer who was
very interested in the resulting olefin. Like
so many chemical advances, a seeming fail-
ure had led to progress.

Researchers will continue to be respon-
sible for most of the progress in mankind’s
quality of life. Even mistakes and fruitless
research inevitably give rise to new under-
standing and useful advances. Everyone
will benefit from their drive to create new
materials, develop more efficient pro-
duction routes, and find new applications. 

In particular, efficient fuel cells being
developed for autos today eventually will
power our homes. Highly efficient and
especially selective membranes being
developed for chloralkali electrolytic cells
eventually will be found extracting min-
eral values from currently useless waste
streams or even seawater. Nanotubes and
all of their cousins will be developed by
chemists for innovative applications in
health, construction, electronics, and ana-
lytical sciences. The next generations of
alloys, polymers, and solvents for indus-

trial development are being dreamed up
right now on office dry-erase boards and
using chemical-modeling software and in
boiling flasks around the world. 

One hundred and twenty-five years ago,
Gilbert Lewis was born. He developed the
theory of shared electron
pairs and valences that we
all learned in our high school
chemistry classes. One hun-
dred and twenty-five years
from now, the hot materials
and theories of today will be
taken for granted, taught as
basic chemistry and used in
everyday commercial goods.

More than anything, the
future of chemistry will be
about researchers working
together to achieve break-
throughs. Marie Curie and
Glenn Seaborg won their places in history
by making vital discoveries in the field of
radiation. Such individual fame will
become rarer as information becomes
increasingly global. World-spanning groups
will be composed of scientists, facilities,

and customers who found each other on
the information highway. To thrive in the
new collaborative environment, chemists
will learn to focus and be innovative.

Many ideas may work, many peers
might know something about the field,
and many customers might show some
interest. Seminars and information service
consultants will train researchers to find
the best sources and detect the right qual-
ities in the midst of overwhelming choic-
es. Once the possibilities have been dis-
tilled to the perfect team, its success will
depend on innovation.

Accelerated international competition
by contract research laboratories will

require that even the most
basic products and ideas be
delivered in novel ways.
New commercial solutions
will be delivered faster,
with more built-in utility
and with an eye toward
exceeding competitors’
specifications. Even pure
research will become more
results and application-ori-
ented as academic institu-
tions compete for interna-
tional recognition, funding,
and access to unique facil-

ities. Expect new cooperation to cause the
slope of mankind’s knowledge and tech-
nology curve to rise steeply.

The October 2000 issue of The Futurist
magazine claims that child malnutrition
will remain a problem unless biotechnol-
ogy can boost the nutritional value of foods
or reduce water and resource requirements
for crops. That simple statement shouts to
the world that a monumental shift in think-
ing has taken place. The old Malthusian
thinking is dead. It is no longer inevitable
that humanity expire as a result of famine,
deadly disease, the new ice age, or the Y2K
bug. Scientists have learned some hard les-
sons, but each experience has made them
wiser and more prepared for the next
opportunity or danger. 

Expect the material wealth of nations to
increase, astoundingly controversial dis-
coveries to be made, and the cleaning and
greening of the planet. Whether your
research succeeds or fails, such is the prom-
ise of the next 125 years. 
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