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Formation and  existence of ultrafine particles in
production of aluminium

Exposure to ultrafine particles
Ultrafine particles are particles which are less than 100 nm (1 nanometer
= 1/1000 micrometer).
Studies of exposure to ultrafine particles with low solubility, have shown
that inhalation of such particles may lead to more powerful inflammation
in the lung tissue than inhalation of greater particles of the same
material.  This indicates that the small particles may have a more harmful
effect. The great surface in comparison to the volume and mass of the
particles is probably responsible for these effects.
Read more of ultrafine particles at www.stami.no (item of search:
nanoparticles)

Fluorine is lost from
the electrolytic cells by:

• formation of gaseous HF because
water from the oxide, anodes and air
humidity reacts with the fluorine in the
bath (represents ca. 56 % of the F-
loss).

• evaporation of the electrolyte where
the vapour is directed out of the cell
with the ventilation air and the carbon
dioxide gas which is formed by the
anode (represents ca. 41 % of the F-
loss).

• formation of small bath particles when
the anode gas breaks the surface of
bath melt (represents ca. 3 % of the F-
loss).

This vapour containing
fluorine forms
immediately  ultrafine
particles with  particle
size from some few  to
some hundred
nanometers (nm).

This happens because
the warm vapour is
quickly cooled by the
ventilation air which
leads to
supersaturating of the
damp and followed by
quick formation of small
solid particles.
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We have decided the variations in size and in number of ultrafine particles by direct
measurement in a Søderberg and a prebake pot room (background measurements)
with direct-shown equipment.  Figures below show how the particle size and
numbers changed during a period of measurement of 1000 minutes.  Observe that
the particle size is considerably smaller in the prebake than in the Søderberg pot
room.
The equipment of measurement has a defined area for measurement from 10 nm to
ca. 250 nm.

Summary
During electrolysis vapour containing fluorine changes quickly to ultrafine

particles which exist freely in the work environment.  The highest concentration
of  such particles is measured on open bath during anode change.

Chemical examinations show that these particles are easily water soluble.

The highest number of ultrafine
particles is measured by anode change
on an open bath.
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Explanation to the graphs: 1e +6 number of particles per. cm3 = 1 million per. cm3 or 1 billion pr. m3
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Søderberg Prebake


