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Abstract:
A method is developed for the determination of lead in air particulates using furnace atomic absorption.
By using porous graphite as a filter medium the atomic absorption determinations can be carried out
with no intermediate treatment. Using particles generated by the condensation of lead chloride vapors
and which ranged from 0.1 to 1.5 μm in diameter a statistical comparison was made between porous
graphite filters and membrane filters and the values obtained were found to be statistically similar at
95% confidence. Both the porous graphite filters and the membrane filters failed to retain any traces of
organic lead from even large excesses. Porous graphite filters, however, were much more convenient to
use and they were found to be more precise.

The application of the method to cadmium and manganese in air particulates is briefly demonstrated.

Since mercury is present in air not only in the particulate form but also as elemental vapors the cups are
modified to enable their use for flameless determinations of mercury. By plating the inner surface of a
cup or tube with a thin layer of gold, mercury is quantitatively filtered from the air. Furthermore, when
using solutions, mercury was found to be retained during the drying process. Since the atomization
temperature for mercury is less than 900°C there is no measurable loss of gold from the cup walls.

A method is developed whereby one can generate particulate standards and control the diameter of the
resulting particles. This is done by using ultrasonic nebulization to generate a monodisperse aerosol
mist. This mist then passes through a desolvation chamber. The diameter of resultant particulates can
be controlled by varying the concentration of solids in the solution fed to the nebulizer. These
particulates can then be used to evaluate various filter media.

A model is developed to demonstrate the various processes that occur describing the filtration of
aerosols by porous graphite. These processes include direct interception, inertial deposition,
gravitational deposition, and diffusion deposition. The tortuosity of the porous graphite used improves
the efficiency of the various mechanisms described. 
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