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Morphological Properties of 
Atmospheric Aerosol Aggregates
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Focus of the Study

 Importance of morphology of atmospheric aggregates in 
public health, water vapor nucleation and absorption 
and scattering of light.

 To study and collect ultrafine particles (smaller than 0.1 
μm) in urban and rural areas.

 To obtain the mass-based fractal dimension  (Df ) and 
prefactor (A) for aggregates.

 To obtain better estimates of atmospheric aggregate 
residence times, transport, and deposition in lung, 
optical extinction, and heterogeneous nucleation.



3

Experimental Methods
 Sampling Sites: UCLA campus, San Jacinto, CA, 

Santa Monica, CA, UCLA neighborhood, and 
Reseach Triagle Park, NC.

 Transmission Electron Microscope (TEM) grids fitted 
in the last two stages of a single-jet eight–stage low 
pressure impactor (LPI) for a period of a few minutes. 
Stages have a 50% aerodynamic diameter cutoffs of 
4.0, 2.0,1.0, 0.5, 0.26, 0.12, 0.075, and 0.05 μm  (1 
l/min).

 Differential Mobility Analyzer (DMA) and 
Condensation Particle Counter (CPC) system (TSI, 
Models 3070 and 3010).
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Mass-Based Fractal Dimension

 Df is the fractal dimension, Np is the number of primary particles 
in the aggregate, A is a dimensionless prefactor, Ro is the 
primary particle radius, and Rg is the characteristic radius of the 
aggregate, taken to be the radius of gyration.

 Where Rg=[(1/M)Σ(miri)]1/2, mi is the mass of the ith primary 
particle, M is the total aggregate mass =Σmi and ri is the 
distance of the ith primary particle from the center of mass.

 Fractal-like aggregates with 1.35< Df <1.89. Possibly non-fractal 
particles with Df >2.
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Df for Soot Aggregates and Size 
Collection Ranges
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Conclusions
 As the size range decreases to smaller aerodynamic 

diameters (from 75-120 nm to 50-75 nm) the number 
percentage of aggregates increases from 34% to 
60%.

 Atmospheric residence times, rates of transport and 
aggregation in atmosphere can be estimated from 
their data (A, Df, and Np).

 Polydisperse nature of atmospheric aggregates 
verified.

 Need more geographic disperse data for reliable 
estimates of large-scale effects.


