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Abstract

Atmospheric optical properties are substantially determined by ambient particles.
Previous studies mainly focused on the influence of aerosol compositions on particles



extinction. Aerosol extinction is affected by light wavelength, particle size distribution
and particlerefractiveindex. Opacity is usually adopted as the indicator of aerosol mass
concentration exhausted from stationary sources. Given that the light wavelength used in
opacity meter isfixed, the opacity readings are primarily determined by two factors:
particle size distribution and refractive index.  In the special case of opacity meter being
used in stacks, the particle composition likely remainsidentical, but the aerosol size
distribution may alter when operating conditionsvary. Therefore, thiswork is designed to
demonstrate that using opacity meter to regul ate the aerosol emission from stationary
sources may not be appropriate, if aerosol size distribution and optical properties of emitted
particle are not considered.

In order to investigate the effect of aerosol size distribution and aerosol refractive
index on opacity measurement, a home-made opacity meter was set up.  PST, NaBr, and
Glyceriol were used as challenge aerosols. Constant output aerosol generator and
VOMAG were used to generate particles with different sizes and distributions.  In the
opacity meter, He-Ne Laser was used to provide the light source with stable energy output.
The energy meter mounted in the end of opacity meter is set to measure light signal near the
wavelength of He-Nelaser. The measured light signals were then used to calculate opacity,
which is further compared with the theoretical values based on the measured size-resolved
particle number concentration measurements.

The results showed modeled opacity readings are higher than the experimental ones.
The difference between theoretical and measured values increases with increasing aerosol
size and concentration.  This difference can be partially explained by the multiple
scattering and hindering effect due to high particle concentrations.  In addition, this
home-made opacity meter provides measurements comparable with nephelometer when the
aerosol concentration islow.

Keywords:. opacity, aerosol, particle, scattering.
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