
NEW VOICES IN CHEMISTRY

T
he most impressive feature

of the chemical industry is our
awesome ability to solve prob-
lems by developing technology.
When we are focused and com-

mitted and have incentive, few problems
exceed our capabilities. Chemical technol-
ogy provided great benefits to society in
the 20th century, and I envision even
greater benefits in the 21st century through
significant changes to our problem-
solving dynamics. We will focus on
a new set of important global prob-
lems, strategies and methods will
evolve, and the role of individual
researchers will be heightened.

We now face a rapidly increasing
world population and alarming con-
sumption of resources, especially as
the western lifestyle spreads glob-
ally. Simultaneously, we face deplet-
ing supplies of traditional resources
and growing concern over the envi-
ronmental impact of our consump-
tion patterns. The chemical indus-
try’s response to these important
global problems is “sustainable
development.”

The chemical industry will de-
velop renewable alternatives for the
fossil fuels that we use as energy sources
and as feedstocks for innumerable con-
sumer products. We will work with other
industries to enable clean technologies and
alternative energy sources such as fuel cells
and solar cells. We also will develop prod-
ucts and processes that are less energy- and
resource-intensive and make less of an envi-
ronmental impact. Although the techni-
cal challenges are significant, sustainable
development offers tremendous opportu-
nities for the chemical industry. Forward-
thinking companies are already responding.

Sustainable development will catalyze
changes in our problem-solving methods.
Interdisciplinary research will increase,
spurred by the tremendous potential that
is unlocked when chemists communicate
with other scientists and engineers. 
In particular, significant gains made at the
interface of chemistry and biology will be

matched at the interface of chemistry 
and engineering. 

At Lubrizol, what we call systems devel-
opment is an effective technique. Systems
are combinations of chemistry with elec-
tronic or mechanical devices. Rather than
designing tomorrow’s device by using
today’s chemistry or developing tomorrow’s
chemistry by using today’s device, chemists
and engineers work together. One exam-

ple is engines in which advances in elec-
tronic and diagnostic technology are
enabling novel fluid (fuel and lubricant)
technology to operate more cleanly, more
efficiently, and more economically.

Collaboration among companies, uni-
versities, and government groups will
increase. Sustainable development will
require long-term initiatives, tremendous
resources, and varied expertise while main-
taining short-term profitability. Collabora-
tions increase resources and expertise while
minimizing risk. The recently established
California Fuel Cell Partnership—which
brings together fuel cell manufacturers, auto
makers, and oil companies to develop auto-
mobiles powered by fuel cells—exemplifies
interdisciplinary and collaborative trends.

Problem solving will continue to evolve
in response to the biggest force to hit the
chemical industry during my career: the

information technology (IT) revolution. IT
provides powerful tools, many of which
have yet to be optimized. From my desktop,
I can easily obtain almost every piece of
data generated by every researcher at Lubri-
zol every day; I can get manufacturing data
as well. However, access to information isn’t
enough. We need to extract more knowl-
edge and value from that information; we
have to understand what we know.

At Lubrizol, we are developing tech-
niques to maximize understanding. For
example, in addition to measuring physical
properties, we generate structural descrip-
tors for all compounds that we make and
test. Test results, properties, and descrip-
tors are automatically fed into databases.
One test may generate 20 pages of data,
and a single formulation may contain a
dozen compounds. Algorithms search the

databases for structure-perform-
ance relationships and can reveal
subtle interactions among compo-
nents in complex formulations.
Soon, the computer will predict opti-
mum structures and formulations.

Access to and manipulation of
data; molecular modeling; statisti-
cal design; Internet searches for lit-
erature, patents, and technology;
and e-mail already allow individuals
to accomplish what formerly
required teams of researchers and
peripheral staff. The future will bring
new activities and heightened roles
for individual researchers. IT tools
will provide researchers increasing
opportunity to be superempowered.
Like never before, researchers will
be able to move seamlessly through

all phases of technology development, from
project conception to invention and com-
mercialization. More challenging projects,
increased responsibility, and greater per-
sonal opportunity will follow.

Finally, interdisciplinary research, col-
laboration, superempowered individuals,
IT, and challenges of sustainable develop-
ment will push the chemical industry toward
a more open culture. Openness will lead to
faster and more efficient development of
better technology. Our problem-solving
capabilities will extend farther and be even
more vital to society in the 21st century.
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