CT Scans help understand reaction pathways for Hydrogen
Fuel Cells (Contract #: 0847464; Rowan University)
•

Outcome:

•

Impact/Benefits:

•

Explanation:

▫

▫

▫

X-rays computed tomography (XCT) is
used to determine shape, size, and
interfacial area between two reacting
species, LiBH4 (light grey shading) and
MgH2 (dark grey shading).
Hydrides are used to deliver hydrogen to
fuel cells. Overcoming the challenge of
carrying hydrogen gas, in a stable form,
on-board vehicles could revolutionize the
ways in which we fuel up our automobile
tanks.

One of the most promising hydride
systems discovered to date (in terms of
temperature and pressure of H2 gas
release) is a mixture of two compounds:
MgH2 and LiBH4. The interfacial area
determine the speed of hydrogen gas
release (or kinetics) and the extent of
reaction occurring. Images like the ones
shown will ultimately lead to the design
of more suitable reaction
microstructures.

LiBH4:MgH2 prepared in a 1:3 molar ratio and imaged at 2BM beamline
of the Advanced Photon Source.
Dobbins T., NaraseGowda S., Butler L, “Study of the Morphological Changes in MgH2
Destablized LiBH4 Systems Using Computed X-ray Microtomography”, Journal of Alloys
and Compounds, submitted.

Hydrogen for Fuel Cells from NanoMushrooms Made
of NaAlH4 (Contract #: 0847464; Rowan University)
• Outcome:

▫ X-rays are used to determine shape and size
of nanoconfined hydrides by measuring
mass fractal dimension (D). Mass fractal
dimension determines the mass of an object
by the formula: M~RD

• Impact/Benefits:

▫ Hydrides are used to deliver hydrogen for
fuel cells for automotive applications. The
shape (or morphology of those hydrides)
determine the speed of hydrogen gas
delivery (or kinetics).

NaAlH4 Confined in 200 nm
Porous Alumina

• Explanation:

▫ Nanostructuring is a key strategy in
improving speed of hydrogen desorption
reaction. Studying those nanostructures is
made possible by synchrotron x-ray studies
performed at the Advanced Photon Source.

D=2
D=1
http://www.travelblog.org/Photos/795745

Narase Gowda S., Ilavsky J., Gold S.A., Dobbins T., “Ultra Small Angle X-ray Scattering
(USAXS) Studies of Morphological Changes in NaAlH4”, Materials Challenges in Energy,
Edited by Wicks G.G., et al., 224 pp 51-60 (2010).

Undergraduate Student
Exchange with Hokkaido
University (Lab of Dr. Shigehito
Isobe) on Hydrogen Storage
Materials (Contract #: 0847464;
Rowan University)

Gloucester County Times (N.J.) Articles:
1. http://www.nj.com/gloucestercounty/index.ssf/2012/03/rowan_university_is
_hosting_an.html
2. http://www.nj.com/gloucestercounty/index.ssf/2012/01/rowan_university_p
hysics_major.html

