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Developing a Fundamental Understanding of Catalytic
Processes Important to Hydrogen Production from
Fossil Fuel Sources: Novel Nano-structured Catalysts
and Experimental Techniques
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Catalytic H, Production by Metal Nanoparticles

Select Reactions and Kinetically
Relevant Intermediates Important
to Catalytic H, Production

Measure the Important Kinetic
Parameters of these Reactions
* Activation Energy
e Surface Concentration
e Surface Lifetime

Identify Rate Determining Steps,
Propose Reaction Mechanisms
and Create Accurate Microkinetic
Models of these Systems

Develop Novel Model

Catalyst Systems
* Nano-structured
* High Surface Area

Build Novel Transient
Reactor Systems
* FTIR-Mass Spectrometry (PNNL)
* Mass Spectrometry (UW)

Key Reactions for H, Production

» Preferential CO oxidation (PROX)
2CO +H,+ 0O, - CO, + H,
e Steam reforming of methanol

CH,OH + H,O — CO, + 3H,
* Water-gas-shift (WGS)
CO + H,0 —» CO, + H,
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Catalytic H, Production by Metal Nanoparticles

Novel Nano-structured Catalysts
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Novel Transient Reactors
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* CO, adsorbed on Al,O, at 378 K and 1 bar

» Transient Kinetic Analysis (TKA) allows for
quantitative study of kinetically relevant parameters:

~N_,, = 24 molecules/nm?
—T o0, = 150 sec

* FTIR enables in situ spectroscopic probe of
important surface intermediates.



