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FORMATION OF CHARGED AGGLOMERATES FROM Agl AEROSOL PARTICLES
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Random agglomeration of solid aerosol particles is a frequent phenomenon in nature and in industrial
processes. This is one of the reasons for the interest displayed to this phenomenon in the literature. In this
paper we show that Coulomb interactions seems to be important in agglomeration of aerosol particles
formed in the condensation process.

Aerosol particles of Agl were produced by condensation of supersaturated vapors produced by
heating of Agl to 820 K (Fig. 1). An automated diffusion battery [1] was used to analyze size spectrum of
agglomerates (Fig.2). Transmission electron microscopy was also used to analyze agglomerate size and
morphology (Fig.3). To observe coagulation of soot agglomerates in real time an imaging system was
used. To this aim, a portion of aerosol was injected to an optically accessible volume lighted by a He-Ne
laser beam. The light scattered by the aerosol agglomerates at the angle 90° is collected by a micro-
objective that formed a magnified image on a light sensitive matrix of CCD camera. This optical set-up
allowed to resolve images for agglomerate size larger than about 3 um. The agglomerate movement in the
presence of homogeneous electric field gave information on the net electric charge of agglomerates.

Agglomerates of aerosol particles deposit to the surface of tubes through which a flow with aerosol is
coming. As a result some loose deposited matter is formed at the surface. Fig.4 shows that such a deposit
consists of some chains tendrils and tentacles. To understand better the mechanism of coagulation we
observed first the mechanism of the sticking by the free agglomerates to the tendrils, which constitute the
deposit on the surface. To this end a quartz filament was fixed inside of the imaging system probe volume.
The injected aerosol formed a deposit at the surface of this filament (Fig. 4). Then the free agglomerate
sticking to the tendrils was observed. The process of agglomerate-tendril sticking is represented in Fig. 5.
Fig. 6 represents the time plot of the distance observed between the tendril and the agglomerate. It is
evident from the figure that the agglomerate velocity increases progressively with time, as effect of some
attractive interaction between the agglomerate and the tendril. Observations of agglomerate movement in a
homogeneous electric field (330 V/cm) showed that one third of agglomerates is positively charged, one
third is negatively charged and the last third is neutral. Estimations showed that the average net charges of
positive and negative agglomerates are +3 and -3 elementary units, respectively. Thus, we can conclude
that Coulomb interactions play important role in formation of Agl aerosol. One of the reasons for this
electric charge may be a very small amount of alkali metals present as contaminations. It is well known
from the literature that the emission of positive ions like Cs* from different metals occurs at low enough
temperatures (700 - 1000 K). Later these ions can be captured by particles. Besides, in case of diatomic
metal halides MX (X = F, Cl, Br, I) the ion current of M* emitted from the surface is considerable at
temperatures > 800 K [2].
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