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This invention provides a high performance catalyst for dehydrogenation by choosing which low
activation energy dehydrogenation can be achieved at near room temperature and atmospheric
pressure.
Market Opportunity
Fuel cells can have a very high efficiency in converting chemical energy to electrical energy,
especially when they are operated at low power density and use pure hydrogen and oxygen as
reactants. A recent study by SBI Energy predicts the fuel cell market could possibly reach over US$1
billion by 2014. This has drawn much interest from renewable energy investors. According to
another report provided by Fuel Cell Technologies, the fuel cell was estimated at nearly US$598
million in 2010 and could double to $1.22 billion by 2014. This signifies a Compound Annual Growth
Rate (CAGR) of about 20%. [1].
The HKU Invention
This invention was developed under the clean energy research program at The University of Hong
Kong (HKU) and provides catalysts with which low activation energy dehydrogenation can be
implemented at near ambient temperatures and pressures. For example, the heterogeneous
catalyst provided by this invention decomposes formic acid in liquid water at ambient temperature
with high rates, yielding exclusively hydrogen and carbon dioxide with a very low activation energy.
As shown in figure 1, an example of the catalyst, PtRu-BiOx catalyst, is of high selectivity and high
reaction rate at ambient conditions compared with
the existing catalysts (e.g. Pt-Bi2O3, Ru-Bi2O3).
Using the catalyst provided by the HKU invention will
increase the conversion rate of dehydrogenation and
save the cost of feeding fuel cells. It shows promise
as a convenient hydrogen generation device.
Additionally, the success of a low temperature
water-gas shift reaction can also help in the
generation of hydrogen as a clean fuel and improve
carbon capturing [2].
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