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 This presentation focuses on vapor phase synthesis of gold nanoparticle aggregates and 

the use of online instrumentation to assess aggregate morphology.  Specifically, we show that via 

passing electrical current through a gold coated platinum wire, it is possible to synthesize 

nanometer scale gold aggregates, composed of tens to thousands of sub-10nm primary particles 

which are partially coalesced with one another.  The mechanism of particle formation appears to 

be the homogenous nucleation of gold vapor molecules, and aggregate formation is facilitated by 

gold nanoparticle-nanoparticle collisions at reduced temperature, subsequent to nucleation. The 

entire process occurs on a subsecond scale, and by controlling both the current passing through 

the platinum wire as well as the amount of dilution gas used. 

We use ion mobility spectrometry to assess the size distribution function of the 

aggregates in an online system, sampling gold aggregates after formation.  Tandem ion mobility 

spectrometry-mass spectrometry- inductively coupled plasma mass spectrometry (IMS-ICP-MS) 

to assess to gold mass per aggregate as a function of aggregate size.  These measurements, when 

coupled to transmission electron microscopy, suggest that the synthesized gold aggregates are 

quasifractal in nature, i.e. under a given set of synthesis conditions, the number of gold primary 

spheres for aggregate scales with the aggregate radius of gyration raised to the power fractal 

dimension, where the fractal dimension varies between 1.0 and 3.0.  Finally, by connecting the 

gold aggregate generator to nozzle and actuator, we show that a solvent-free gold nanoparticle 

printer can be constructed, and it is possible to print gold lines with sub-millimeter resolution.  

Printed gold lines are black in color, suggesting that gold aggregates exhibit broad-band 

absorption behavior, presumably brought about the polydispersity of both the gold primary 

spheres and the aggregates themselves. 
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