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Novel approach to make active and
stable low-temperature hydrocarbon
combustion catalysts

Stanford researchers have developed a novel approach to make a stable and active
platinum-alumina catalyst that maintains high activity under harsh conditions.
Precious metal catalysts, such as platinum (Pt) and palladium (Pd), are typically
made in a form of small nanoparticles in order to create a large surface area for
catalysis. However, these metal nanoparticles suffer from poor hydrothermal
stability: under harsh conditions, the small nanoparticles grow into large crystallites
with reduced surface area in a process called catalyst sintering and suffer loss of
activity. Strategies to counter sintering often lead to activity-stability trade-offs.

Stanford researchers describe a new process to make a stable and active platinum-
alumina catalyst that maintains high activity under harsh conditions. The metal
nanoparticles are encapsulated inside porous alumina using nanocasting and
maintain their small size (~3.8 nm) after hydrothermal aging at 800 °C. This
material has superior stability compared to conventional catalysts and is the first
metal-alumina system that maintains high activity under harsh hydrothermal
conditions (oxygen, steam). The researchers also extended the encapsulation
technique to palladium-platinum alloys that demonstrate even better stability,
maintaining stability and activity after hydrothermal aging at 1100 2C. These
materials would be useful in automotive applications like emission control
technologies, given they represent the highest reported stability for supported noble
metal catalysts.
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Figure (provided by inventors). Superior activity of catalyst with Pt nanoparticles
encapsulated in porous alumina (Pt@AI203) compared to catalyst with Pt
nanoparticles deposited on the alumina surface (Pt/Al203).

Stage Of Development
Proof of concept

Applications

e Development of stable and active catalysts for use in automotive catalytic
converters or other emission control technologies

Advantages

e Superior hydrothermal stability
e Retains high activity
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