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Abstract: The remarkable advances in our understanding of soot formaƟon have been instrumental in reducing 
parƟculate maƩer emissions from cars, airplanes, and power plants. Beyond its role as a pollutant, soot, or 
carbon black, has a rich industrial history, serving as a criƟcal component in everything from Ɵres to printer 
pigments. As a quintessenƟal example of gas-to-parƟcle synthesis, soot formaƟon in flames and combusƟon 
offers a unique framework for understanding condensed-phase material formaƟon in the gas phase. In this talk, 
we explore how insights from soot research can be leveraged to guide the synthesis of funcƟonal carbon 
nanomaterials. Specifically, I will discuss our recent efforts to synthesize nanographene and nanodiamond, using 
high-temperature plasma reforming and sooƟng flames coupled with surfactant soluƟon trapping, respecƟvely. 
We will demonstrate how the compeƟƟon between thermodynamics and chemical kineƟcs can be precisely 
manipulated to control carbon phases and discuss the nuances required when using modern nanoscale 
characterizaƟon techniques. 
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