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Sulphuric acid at workplaces: comparison
between thoracic and inhalable aerosol fractions

Problem

Sulphuric acid is the most important inorganic acid
in numerous technical processes. It is used for
example as battery acid in lead-acid batteries, in
the production of titanium dioxide, in the anodizing
of aluminium, and in galvanic processes. At the
end of 2009, the European Commission published
a limit value for sulphuric acid of 0.05 mg/m?3 when
measured as the thoracic particle fraction. So far,
sulphuric acid had been measured in the inhalable
particle fraction. The commission for working
agents of the DFG (MAK Commission) has pub-
lished an atmospheric limit value of 0.1 mg/m3 for
this purpose.

Until now, no suitable sampling system was avail-
able for the measurement of thoracic sulphuric
acid mist. Comparative parallel measurements
were not therefore possible. Such measurements
were however desirable in order to facilitate defini-
tion of limit values during transposition of the
European Commission's value in Germany in the
AGS Committee for Hazardous Substances.

Activities High-grade steel IFA 10 | cyclone

For measurement of the thoracic particle fraction, For comparison of the particle masses in the tho-
six examples of the IFA's "10 | cyclone" were first racic and inhalable fractions, 47 measurements
fabricated from sulphuric acid-proof high-grade were performed with the cyclone and the GSP
steel (V4A type 1.4404). This cyclone type has the  system in 20 companies and different areas of
required collection properties (PMy) at a volumet- application. Each of the parallel measurements
ric flow of 5.34 I/min. was performed by means of a stationary and

duplicated test arrangement and in the vicinity of
the emission source.
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Results and Application

Low quantities of sulphuric acid aerosol

(< 0.01 mg/m3) in working areas (e.g. battery
charging, production of sulphuric acid) give rise to
only small differences between the thoracic and
inhalable particle fractions. These are generally
closed systems from which droplets can be emit-
ted only through a small ventilation aperture.

Larger droplets have a decisive influence upon
the measured values when for example they can
be created through the formation of bubbles in
open systems (such as tank formation of lead-acid
batteries, copper electrolysis, anodizing of alu-
minium, production of titanium dioxide). At meas-
ured values of > 0.01 mg/m3, larger droplets,
which are detected only in the inhalable fraction,
account for more than half of the overall sulphuric
acid exposure.

A relationship between the thoracic and the inhal-
able particle fractions was derived for concentra-
tions above 0.005 mg/m3 for the thoracic fraction.

For the AGS Committee for Hazardous Sub-
stances, this means that the limit values of the EU
and those of the MAK Commission represent a
comparably high level of protection.

Area of Application

All German Social Accident Insurance Institutions;
companies in which sulphuric acid is used. AGS
Committee for Hazardous Substances
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