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We report the rapid single-step flame synthesis of core-shell nanomaterials.  
Octagonal tungsten-oxide nanoplatelets with controlled aspect ratio and carbon 

coating overlays are prepared directly in a flame volume.  The entire process takes only 
a few seconds.  A high purity tungsten wire inserted into the oxygen-rich region of the 
flame is used as a material source.  The growth of the formed nanostructures begins with 
the oxidation of the metal probe, and evaporation of the oxide layer which is followed by 
the transport of the tungsten oxide vapors from the oxygen-rich to the hydrocarbon-rich 
zone of the flame.  In the oxygen-rich zone, tungsten oxide vapors are crystallized into 
well-defined single crystal octagonal nanoplatelets.  The continuous vapor deposition 
leads to the nanoplatelet growth in a preferred direction resulting in elongated rod-like 
nanostructures. The surface of the tungsten oxide structures entering the hydrocarbon-
rich zone of the flame is coated with carbon layers forming hybrid WO3/C nanomaterials.  
The ideal conditions for the rapid and direct formation of these novel nanostructures 
are attributed to the synergy of the strong thermal and chemical gradients present in the 
flame volume.
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