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Motivation: Biofunctional Composite Nanoparticles
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Nanotechnology Applications in Energy
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Current synthesis techniques rely heavily on
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Gas-Phase Synthesis Approach

Gold (or Silver) Nanoparticles Coated with Silica
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Silica Coated Silver Synthesis Schematic
Photoinduced Chemical Vapor Deposition (Photo-CVD)
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Normalized dN/dLog(d)

Silica Coating of Silver Nanoparticles
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Silica Coating Thickness on Silver Nanoparticles
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Increased Oxygen
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Energy-Dispersive X-Ray (EDX)
Verification of Coating

Dark- (a) and bright- (b) field images EDX Line Scan of Core-Shell Particle
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Polydisperse Ag particles produced at 107 #/cm3
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Diffusion Limited Growth Theory

Continuum Regime (Kn<0.1) - 1/D, Growth
Free Molecule Regime (Kn>10) - No Dependence
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Kn = ZJ/Dp Kn - Knudsen number ) - Mean free path



Hot-Wire Gold Particle Production Schematic
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Gold Decoration of Silica
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Hot-Wire Evaporation Decoration:
Densification of Coating

Densified Gold Decoration Collected after TDMA
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Gold Mobility on Particle Surface at Elevated Temperature
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Gold Mobility on Particle Surface at Elevated Temperature
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Tri-Layer Nanoparticle Synthesis
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Core: Iron Oxide Production

Particles 3-5 nm
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Shell 3: Gold Decoration
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Synthesized Composite Nanoparticles
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Future Directions



Homogenous Mixed Metals
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Possible Morphologies
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Catalyst Decorated Nanoparticle Substrates

Carbon Nanoparticles or Nanotubes Decorated with Gold and Platinum
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