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IP PROTECTION 

• Improves stability in a variety of reaction conditions.  
• Facilitates high density loading. 
• Enables more efficient catalysis by preventing enzyme aggregation.  
• Demonstrates potential for widespread applications including 

environmental in situ catalysis, onsite remediation, chemical 
manufacturing, research, and clinical settings.  

Quast, A.D., Bornstein, M., Greydanus, B.J., Zharov, I., Shumaker-Parry, J.S. 
(2016). Robust polymer-coated diamond supports for noble-metal 
nanoparticle catalysts. ACS Catalysis. 6(7): 4729-4738.  
doi: 10.1021/acscatal.6b01243 

LEARN MORE 

- Material characterization 
completed.  
 
- Ongoing work to optimize 
the materials.  
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Nanodiamond Supported 
Catalytic Nanoparticles and 
Associated Methods 
US20170361307A1 

Over 75 percent of chemical synthesis utilizes catalysts. During catalytic 
reactions, reactants compete for active surface sites, leading to unstable, 
high energy sites. This causes particle aggregations and reduces catalytic 
activity. The use of constructs reduces catalyst aggregation, but these 
silica-based materials demonstrate poor stability in extreme conditions.  
 

This new material is a robust diamond-polymer construct which 
demonstrates improved stability in a variety of reaction conditions. The 
catalytic nanoparticle has a nanodiamond core, with a thin-layer polymer 
applied to the outer surface of the core and a catalyst immobilized outside 
of the polymer film. Radical initiated polymerization modifies the surface 
of the diamond to allow compatibility and adhesion for catalytic materials. 
The diamond interior is nearly indestructible mechanically and will not 
react to acids, bases, solvents, or moderately elevated temperatures. The 
polymer exterior is also chemically robust and stable, making it suitable 
for industrial, biological, aqueous, and nonpolar catalysis reactions. 
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TECHNOLOGY SUMMARY 

MATERIALS 

FEATURES AND BENEFITS 

Diamond particles with a thin polymer adhesion layer modified to carry catalytic materials for non-polar 
reagent catalysis in extreme environmental conditions. 
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