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Making some of the world's most durable
materials corrosion-resistant

25 May 2016, by Britt Faulstick
make borides better.

“This discovery is gquite significant because it 15 the
first example in the history of mankind of a
transition metal boride that is quite oxidation
resistant.” said Barsoum, who heads Drexel's
MAX/MXene Research Group in the Department of
Materials Science and Engineering

To make their boride material, called malybdenum
aluminum boride (MoAIB), Barsoum and his team
combined a molybdenum-boron lattice with a
double layer of aluminum 1o produce a material that
is durable enough to resist oxidation at extremely

des B 1 i ad o7 high termperatures. The key to this remarkable
5 thait will have to withstand hagr characteristic is the material's nanclaminated
. i ! high-pressurs gnviranments. BULEVET sincture with alternating layers of molybdenum
e B e i e i boride and aluminum—a farm the Drexel group has

established a reputation for working with since its
creation of MAX phases two decades ago.

Borides are among the hardest and most heat-
resistant substances on the planet, but their
achilles’ Heel, like so many materials', is that they
oxidize at high temperatures. Oxidation is the
chemical reaction commonly known as comasion or
rusting—it can signal the end for a material's
structural integrity. But researchers from Drexel
University, Linkoping University in Sweden and
Imperal College London have produced an
atuminum-layered bornde whose unigue Dehawor 3t
high temperatures keeps it one step ahead of
nature's slow march toward high- temperature
chemical degradation,

So impressive is their perceived durability, that

borides are used as coatings for surfaces hat must
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of combustion engines 1o cutling toals for hard
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aluminum atoms selectively diffuse to the surtace

More information: Sankalp Kota et al. Synthesis

and react with oxygen—Forming a surface aluminum and Characterization of an Alumina Forming
axide, or alumina, protective layer that slows down  Manolaminated Boride: MoAIB, Scienbiic Reports

furthier oxidation considerably. So the material
forms its own protective coating.”

Upon testing, the group also found that the material
retains its high conductivity 1o elevated
temperatures. Its melting point has vel o be
determined, but preliminary results have shown it to
be greater than 1400 degrees Celsius. Barsoum
speculates thal because of these promising resulls,
his team's work has now laid the foundation for the
develapment of ultrahigh melting point borides that
are also oxidation resistant.

P we know we're looking in the right place Lo
make materials with this impressive set of
propertias,” said Sankalp Kota, a doctoral student
in Barsoum's research group and the paper's lirst
author. "Most people were trying to make the binary
borides—materials with two elements—oxidation
resistant by adding ather phases and coatings. One
reason wa have been this successful al making
materials with interesting properties has to do with
the number of elements one starts with. With only
two elements, it is difficult; with three or higher, the
chance of producing a material with @ nesw
combination of properties is greater.”
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