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SUMMARY

UCLA researchers in the Department of Chemistry and Biochemistry have developed a novel process of synthesizing ultrafine jagged Pt

nanowires with a record high utilization efficiency for fuel cell catalyst applications.

BACKGROUND

Hydrogen fuel cell, with water as the only by-product, is a promising green energy source. Platinum has been used as the catalyst for oxygen

reduction reaction (ORR). However, the critical limiting factor for making hydrogen fuel cells economical for transportation is the low Pt catalyst

utilization efficiency, i.e. mass activity.

INNOVATION

Researchers at UCLA designed and synthesized ultrafine jagged Pt nanowires with a record high utilization efficiency of 13.59 A/mgPt, which

nearly doubles the highest mass activity value ever reported. The Pt nanowires also exhibit the highest electrochemical active surface area,

and high specific activity. These Pt nanowires can also be made in contact with carbon support via multiple points, which promises efficient

charge transport and collection. 

APPLICATIONS

• Electrocatalysts for different reactions:

o Oxygen reduction reaction (for fuel cells, air batteries)

o Oxygen evolution reaction and hydrogen evolution reactions (for water splitting or hydrogen generation)

o CO2 reactions 

o N2 reduction reaction (ammonia synthesis),

o Methanol oxidation reaction (MOR). 

• The less mobile nanowire catalyst could also offer robust and active catalysts for other important reactions in gas phase 

o CO oxidation

o Methane oxidation reaction

ADVANTAGES

• Record high utilization efficiency

o Highest electrochemical active surface area

o High specific activity

• Stability using multiple-point contacts with carbon support

o No migration and aggregation during charge cycling

• Possible more efficient charge transport and collection

• Possible acceleration of the reaction speed the Pt catalyst is responsible for

STATE OF DEVELOPMENT

The UCLA researchers have synthesized the ultrafine jagged Pt nanowires and demonstrated experimentally the record high mass activity

(13.59 A/mgPt) for oxygen reduction reaction, and robust mass activity (7.9 A/mgPt) for hydrogen evolution reaction. 
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ADDITIONAL TECHNOLOGIES BY THESE INVENTORS

▶ Approaching Schottky-Mott Limit in Van Der Waals Metal Semiconductor Contacts

▶ Chemical Vapor Deposition Growth of the Large Single Crystalline Domains of Monolayer and Bilayer

▶ Double-Negative-Index Ceramic Aerogels For Thermal Superinsulation

▶ Single-Atom Tailoring of Platinum Nanocatalysts for High-Performance Multifunctional Electrocatalysis

▶ Vertical Heterostructures for Transistors, Photodetectors, and Photovoltaic Devices

▶ Palladium Alloy Hydride Nano Materials

▶ High Performance Thin Films from Solution Processible Two-Dimensional Nanoplates
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