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ABSTRACT
Combustion emissions from wood burning boilers and stoves release various types of
particulates into the environment. This presentation identifies and characterizes the
smallest wood combustion nanoparticulates produced during different phases in the
burn cycle of 5 different cord wood burners (two conventional outdoor wood burning
boilers; two new advanced technology indoor wood boilers and an indoor wood stove).
Combustion nanoparticulates were taken directly from the combustion gas stream, and
characterized morphologically / compositionally using high resolution TEM, field
emission SEM, x-ray microanalysis and selected area electron diffraction (SAED).
Following characterization, harvested nanoparticles and nanoparticle-agglomerates
were tested in vitro at low and high doses with human lung bronchiolar epithelial cells
to assess cell viability (vital staining), and intracellular cellular responses over time. In
each of the biomass burners studied we found a new type of nanoparticle ((nano-salt
crystalline spherules) as small as 1.2-1.4 nm to ~7.0 nm diameter, as well as
turbostratic graphene spherules (~20 nm diam.) and a new type of hollow graphitic
spherule (~30-36nm diam.). The elemental composition of the smallest nanoparticles
varied with the biomass burner studied, even though the same oak cord wood was used
under controlled conditions for each trial. The uptake of the smallest nano-salt
crystalline nanoparticles occurred directly through the mucin covered plasma membrane
without endocytosis. Graphene, and graphitic, spherule chains were observed entering
the cells and localizing within the nuclei and nucleoli of viable lung cells.
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