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This study provides insights in the proccsses thal cause severe concrete corrosion and
deterioration of an Austrian sewage system, which urgently requires restoration.

Various crucial parameters for detecting alteration features were determined in the field and
laboratory, including temperature, alkalinity, pH, and conductivity measurements as well as
ion-chromatography, inductively coupled plasma optical emission spectrometry and X-ray
diffraction analyses. Furthermore, the concentration of gaseous H,S, CH4 and CO, within the
sewer pipe atmosphere was measured. Dissolved sulfate content of the damaged concrete and
the corresponding aqueous solutions were obtained, by precipitation as barium sulfate.

The deterioration of the sewage system is attributed to a couple of complex processes, which
are referred to as bacteriogenically induced sulfuric acid attack. Anaerobic bacteria, present
within the sewage systems, have consumed the organic matter quantitatively, thereby
reducing SO4” to HaS). Changes in the surrounding air pressure or water convection within
the sewage chamber subsequently promoted degassing of the H,S, followed by its oxidation
into elemental sulfur or other sulfur containing phases by the aerobic bacteria Acidithiobacilli.
This led to the formation of sulfuric acid that reacted with the CH-phases of the concrete to
form gypsum (SCRIVER & DE BELIE, 2013), which finally caused the severe damage of the
concrete.

Within the most heavily damaged concrete the SO, concentrations were calculated to be 14-27
wt. %, which correlate well with abundant gypsum. In contrast, the SO4 concentration of the
aqueous solutions was surprisingly low, ranging between 13 and 41 ppm. The pH of the
sewage water fluctuated between 6 and 8 as well as the H,S(, concentrations, which were
from below the detection limit up to >100 ppm. The CO,, concentration ranged between 400
and 2500 ppm, while the CH, concentration remained below the detection limit.

Further investigations, including sulfur isotope measurements, are planned, which may give
new insights into the complexity of bacterially controlled reaction paths that finally cause the
concrete damage in sewer systems.
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