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ABSTRACT:

Recent breakthroughs in aerosol and combustion science and engineering 
allow now closely controlled synthesis of sophisticated mixed ceramic and noble 
metal composite nanoparticles.  These materials seemed impossible to make in 
the gas phase just a few years ago.  For example, excellent DeNOx

 

catalysts, thin 
oligomeric

 

V2O5 films over TiO2 particles, are made by a scalable technology in 
one step.  Likewise titania-doped silica catalysts of high selectivity for olefin 
epoxidation are made as they solely contain the active 4-atom coordinated Ti.  
Next, applications of flame technology to synthesis of noble-metal clusters (Pt, Au 
or Ag) on ceramic (TiO2, SiO2 and Al2O3) nanoparticles

 

will be shown.  For 
example, the open structure of Pt/Al2O3 reduces mass transfer limitations 
resulting in more active than wet-made catalysts for synthesis of chiral

 

molecules 
for pharmaceuticals from ethyl pyruvate. 

Recently emphasis has been placed on single-step flame synthesis of

 

 
Pt/CeO2/ZrO2 consisting of highly crystalline nanoparticles

 

of 5-25 nm size 
grouped in small agglomerates. The BET

 

surface area was

 

around 150 m2/g as-

 

prepared and 80 m2/g after calcination

 

at 700 °C for 16 h.

 

Doping with even small 
amounts of platinum increased the reversible oxygen exchange capacity

 

 
compared to undoped

 

CeO2-ZrO2. Fluorescence XAS proved to be well suited for 
identifying the structure of platinum although its concentration

 

was only 0.1-

 

1 
wt% in a strongly X-ray absorbing matrix. The structural identification at such 
small concentration turned out to be important since even small amounts of 
platinum have a strong influence on the reduction and the oxygen

 

storage 
capacity of the CeO2-ZrO2 support.

Flame aerosol synthesis of catalytic nanomaterials
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