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Overview:

McGill University is seeking to outlicense intellectual property relating to systems and processes for the
photocatalytic spitting of water and generation of H2. The system is characterized as GaN surfaces grown on
Si(111) substrate by molecular beam epitaxy, that incorporate Rh/Cr2O3 core-shell nanostructures
photodeposited as co-catalysts. These III-nitride hetero-structures (Figure 1) are viable photocatalytic
systems for achieving stable water splitting and generation of Hydrogen. Moreover, the realization of wafer-
level photocatalytic water splitting, compared to conventional powder based approaches, enables low cost,
high performance, and compact hydrogen production systems not previously attainable.

Characteristics:
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Figure 2: Experimental photocatalytic water
splitting reaction on Rh/Cr2O3 core shell
nanostructures deposited GaN nanowires,
under a 300 W full arc xenon lamp irradiation
for over 18 hours. No degradation of the
photocatalytic activity is observed during the
course of two cycles of reaction.

Figure 1: (a) Schematic representation of water splitting on
GaN nanowires with Rh/Cr2O3 core shell nanostructures
incorporated as co-catalysts. (b) Low magnification TEM
image shows uniform distribution of the nanoparticles on
GaN nanowire surfaces.

In the absence of a Cr2O3 shell that encases the Rh
nanoparticle core, pure water splitting is not observed
because noble metals, such as Rh and Pt typically promote
reverse reaction. In the present system the Rh/Cr2O3

nanoparticles serve to catalyze formation of H2 and O2 and
simultaneously inhibit reverse catalysis.
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Research focus:

 Epitaxial growth and fundamental properties of semiconductor nanostructures, including quantum dots, 
nanowires, and nanotubes

 III-nitride materials and devices
 Light emitting diodes, lasers, solar cells, and solar hydrogen
 Quantum dot micro and nanotube photonics and Si photonics
 DNA sensors
 Nanowire transistors
.
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