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C hEmICAL b ATh D EPOSITION

X

-ray absorption near-edge structure (XANES) spectroscopy is well
known as a versatile and powerful technique for examining the
microstructure of everything from crystalline solids to amorphous
materials, even liquids. Its extreme sensitivity also makes it an
ideal tool for probing the kinetics of various chemical reactions in situ.
Experimenters utilizing the APS have demonstrated a new wrinkle for XANES
that opened a window on a poorly-understood technique for deposition of
materials. These insights will encourage the development of better-controlled
and more precise chemical synthesis techniques for semiconductor and other
nanomaterial applications, and are valuable as a demonstration of the extension of XANES spectroscopy into other realms of experimentation.

While chemical bath deposition
(CBD) is widely used in the laboratory
and industry for the creation of thin
films and nanostructures for semiconductors and photovoltaics, its actual
molecular workings have remained
something of a mystery. This has limited its utility, because precise tailoring
of CBD products is not possible without a clear understanding and thus
control of CBD mechanics. Scientists
from Drexel University and the
University of Notre Dame have
obtained the first detailed look at how
CBD operates at the molecular level,
using XANES spectroscopy to witness
in situ the formation of zinc oxide
nanowires.
The CBD process begins with a
water solution with chemical precursors containing the components from
which the desired film structure will be
formed. But because the precursor
chemical species tend to be very dilute
within the solution, identifying and isolating them to monitor their activity during the deposition process has been a
daunting challenge because it is difficult to find experimental techniques
that will support assessing the different
things that must be measured. This
has led to some criticism of CBD for
being too recipe-based, where it can
< Drexel University Ph.D. student Kevin
mcPeak, a co-author on the Chemistry of
Materials article, prepares the microreactor
for XANES spectroscopy at the mr-CAT 10ID beamline. Photo: matthew becker,
University of Notre Dame.
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