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Figure 1: (Left) Photograph

Introduction

It is widely recognized that organic aerosols constitute a large portion
of the overall concentration of particulate matter in the atmosphere.
Difficulties remain, however, in our ability to quantify their impact on
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The retrieval process also requires a large collection of aerosol
extinction spectra that show signs of scattering which is indicated by
curvature in the baseline. Figure 5 shows an example of two such

spectra for the OW-20 sample. The extent of scattering is controlled by
the temperature of the vaporizer (250 °C to 450 °C) and the flow of

Figure 9 shows the application of complex refractive indices in
retrieving aerosol properties. The 5W-20 data set was used in a Mie fit
of an aerosol extinction spectrum that was not used in the index
retrieval. The fit yielded a log-normal size distribution characterized by
radius 0.63 um and a width of 1.54. A Mie fit of the same extinction
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spectrum was done using the squalane refractive index data set. The
fit yielded a radius of 0.65 um and a width of 1.54, however, there are
deviations in the structure of the bands.

areas ranging from air quality to human health, particularly those nitrogen through it (0.1 to 1.0 standard liters per minute).

particles that are a result of anthropogenic activity.! Perhaps one of
the largest sources of organic material in urban atmospheres are
gasoline and diesel engines.? Along with exhaust gases, these engines
can directly emit organic particles or contribute other materials that
result in the secondary formation of aerosols. The mixture of fuel and
lubricants, both subject to the intense heat and pressure of the
combustion process, serve as source materials for these particles.3

Figure 2: (Right) Schematic
of aerosol flow cell system H
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Figure 5: Two scattering aerosol
extinction spectra for particles made
from OW-20 motor oil. The curvature
in the baseline is due to scattering of
light by the aerosol ensemble. The
relative amounts of scattering and
absorption in these spectra allow the
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Diesel engines, for example, are known to produce nanoparticles that Retrieval — p—— p—— 8% _
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may pose health risks due to their size and concentration. spectrum spectrum iy 0y K and 0 oo

Several studies aimed at characterizing engine-related particles have
been reported in the literature. For example, Miracolo, et al.
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including remote sensing applications and particle size analyses. E g applications including particle sizing (see Figure 9). Indeed, the
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described previously.® Pennzoil OW-20 and 5W-20 samples were used
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in the vaporizer without further purification. The aerosols were " - osoe
admitted into a glass mixing bulb (Figure 1) where they were diluted |

Figure 3: Thin-film spectra used to initiate Figure 4: Temperature-dependent real 1.40- 000
before being injected into the vertical aerosol flow cell. MKS 1179A the retrieval procedure. The OW-20  indices for OW-20 (lower set) and 5W-20 |

mass flow controllers regulated the flows of dry nitrogen through the sample is shown in red, while the 5W-20  (upper set). Linear fits to these data yield
vaporizer and mixing bulb at cell pressures ranging from 100 torr to one squalene is in black. The samples values of 1.45990 + 0.00004 and 1.46879
700 torr at a temperature of 25 °C. Aerosol extinction spectra, were generally share the same band locations, + 0.00005, respectively, at 25 °C. These

. . however, there are some minor values are required to compute the real
recorded with an ABB Bomem MB-104 FTIR (128 co-additions) differences in relative intensity in the components via the Kramers-Kronig

operating at a resolution of 2 cm™ over the range from 750 cm™ to band structure. transform used in the retrieval procedure.
5000 cm™ using a liquid nitrogen cooled HgCdTe detector.

1.35 + 0.0000

Figure 7: Real refractive index components  Figure 8: Uncertainties in k (black) and n
for OW-20, 5W-20 and squalane between (red) components for 5W-20 motor oil as
750 cm™ and 5000 cm™. determined from 30 retrievals.
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