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Hydrogen Men

Dr. Anthony J. Arduengo, Saxon
professor of chemistry, and Dr. David
A. Dixon, Ramsay professor of chem-
istry and formerly of the Pacific
Northwest National Laboratory, are
the principal investigators with Dr.
Joseph Thrasher, professor and chem-
istry department chair, serving as the
co-principal investigator on the proj-
ect.

All three UA scientists are known
internationally for their research.

Arduengo’s focus will be on synthe-
sizing new compounds capable of tak-
ing up and releasing hydrogen on
demand, and Dixon will study the
energetics of hydrogen storage systems
and help design molecules that will
provide maximum hydrogen storage

capacity.

“We want to be able to develop a
working prototype fairly early in the
project,” Arduengo says. “It may not
be the optimal system, but it will
allow us to address not only the fun-
damental problems of hydrogen stor-
age, hydrogen transport and heat
transport but also the questions of sys-
tem integration.

Why hydrogen? Hydrogen burns
with oxygen in the air to produce
water, is not harmful to release into
the environment, and there are no
byproducts.

“In fact, the water that comes out
of fuel cells is normally very pure,”
Arduengo says. “The Apollo space
program used fuel cells for power, and
the water produced from the fuel cells
was used as drinking water by the
astronauts.”

nergy from hydrogen is pro-
Educed in a simple chemical

reaction. Chemically combined
in a fuel cell with oxygen, electrical
energy is produced, harnessed and can
be used to power an electric motor or
other electrical device.

The United States
has natural resources
that can be used to
produce hydrogen,
and the use of these
resources will make
the country less
dependent on foreign
oil. In that way, the
use of hydrogen as a
fuel has significant
national security
implications. It is also
safer than gasoline.

“Hydrogen is a
lighter-than-air gas,”
says Arduengo, who,
like his project col-
leagues, is a

researcher in UA’s College of Arts and
Sciences. “So, when it is released it
tends to move up into the atmosphere
and away from individuals on the
ground. The chances of ignition are
reduced, and, if it does ignite, hydro-
gen is lighter than air and is moving
away from the accident or spill.”

Two of the main components the

scientists will be studying are storage
and transportation. Hydrogen storage
that meets customers’ driving range
expectations, without compromising
weight, passenger or cargo space,
safety and cost is critical within the
Department of Energy’s Hydrogen
Program.

“What we have to come up with
are low-weight materials that release
hydrogen safely and on demand with-
out a lot of energy being required to
release the hydrogen or to make the
fuel, so we can keep it a cost-effective
process,” Dixon says.

In addition to acting as a fuel
source for automobiles, other uses for
hydrogen could be home heating or
the local production of electricity.

“If hydrogen were to be used in the
economy to replace natural gas or
propane for the home, you can imag-
ine either delivering that hydrogen
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through a pipeline or through a tank,”
Arduengo says.

So, can today’s natural gas pipelines
be used to transport hydrogen? UA sci-
entists say, “maybe.”

Hydrogen is such a small molecule
that it has a tendency to leak out of sys-
tems where nothing else will leak.

According to Arduengo, steel, which is
perfectly good for containing
methane, is not so good for contain-
ing hydrogen because eventually some
steels will become fragile after pro-
longed exposure to hydrogen, as the
hydrogen can creep into the micro-
scopic cracks found in any material.

There is a lot of plastic in today’s
systems, as natural gas companies have
been lining older steel and laying new
pipe with polyethylene. Arduengo says
permeability will again have to be
studied for these plastics.

“There will be some small diffusion
of hydrogen, but the question is how
much, and is it enough to worry
about, or is it just a small loss?”
Arduengo says. “I think you can prob-
ably find people to support both sides
of that question. Itll just mean look-
ing at the system and seeing what sort
of pressures can be used.”

The research is conducted within
UA's new interdisciplinary transporta-

tion and science complex, Shelby
Hall.

Il three researchers say this

piece of science and technol-

ogy will be a fantastic teach-
ing tool for UA students.

“Our number one objective at the
University is to produce and train
nationally and internationally compet-
itive students to enter the work force,”
Thrasher says.

“The problem of solving the hydro-
gen transport problem gives us a great
opportunity to train students in a rele-
vant area of technology,” Arduengo
says. “I think it's a tremendous oppor-
tunity to help us train these new gen-
erations of scientists while, in fact,
being able to come up with a creative
solution to an important real world
problem.”

Dixon agrees. “That's what I think
is unique, our students will be getting
a fundamental science understanding,
and they'll also be able to apply it to a
real problem and work in a team envi-
ronment.”

Thrasher adds that before the gen-
eral public puts fuel cells in their cars
and hydrogen in their tanks, the pub-
lic is going to have to accept these
changes. Students trained at UA will
enter all facets of science: grade school
and high school science teachers, pro-
fessors, and research and development
at companies around the state and the
nation.

“We need people in all these areas
talking to their neighbors and friends
about this new science application to
get the word out,” he says. “We'll have
to show that this is a safe and valuable
technology, so they'll accept it when it
comes along.”ll
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