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Fig. 3—Typical electronmicrograph of filter soot

area of 15 sq A is used for one HCl molecule, we calculated, according to Emmett and
Brunauer [25], that a coverage of the soot by the HCl would be about 1.5 monolayers, if
evenly adsorbed. If a steady rate of burning and an average bum time of 8 min. are
assumed, the soot particles were exposed to an average HCI concentration of 2700 ppm in
these experiments.

The relative pressure, which is the ratio of the partial pressure to the vapor pressure, for
dry HCI at the temperature of the filter bed is very low (~10-4). Physical adsorption of a
gas onto a solid at such a relative pressure would be expected to be much less than 1.5
monolayers according to the B.E.T. theory [26]. A relative pressure of the order of 0.1 is
usually expected for a monolayer coverage. The significant HCI adsorption observed on the
soot in these experiments is most readily explained by mixed adsorption of water vapor and
HCl. The fact that these two compounds form an azeotropic mixture supports this thesis.

The tightly bound chloride found in the soot may be chemically bound. The 2.7%
chloride represents one atom per hundred atoms of carbon. Vinyl chloride, the monomer
of PVC, has been reported from combustion of PVC [27,28], and its incorporation into
the soot structure is reasonable.

Possible inhalation hazards of such soot as produced in these experiments are

strongly related to sizes of the soot particles and particle agglomerates. It has been
shown that the amounts and locations of particle deposition in the respiratory system
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