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Abstract : Pyrrhotite is an iron-sulfide mineral which releases sulfuric acid when exposed to water and oxygen. The presence
of this mineral in concrete foundations across Connecticut and Massachusetts in the US is causing in some cases premature
failure. This has resulted in a devastating crisis for all parties affected by this type of failure which can take up to 15-25 years
before  internal  damage  becomes  visible  on  the  surface.  This  study  shares  laboratory  results  aimed  to  investigate  the
fundamental mechanisms of pyrrhotite reaction and to further the understanding of its deterioration kinetics within concrete.
This includes the following analyses: total sulfur, wavelength dispersive X-ray fluorescence, expansion, reaction rate combined
with ion-chromatography, as well as damage evolution using electro-chemical acceleration. This information is coupled to a
statistical analysis of over 150 analyzed concrete foundations. Those samples were obtained and process using a developed and
validated sampling method that is minimally invasive to the foundation in use, provides representative samples of the concrete
matrix  across the entire foundation,  and is  time and cost-efficient.  The processed samples were then analyzed using a
developed modular testing method based on total sulfur and wavelength dispersive X-ray fluorescence analysis to quantify the
amount of pyrrhotite. As part of the statistical analysis the results were grouped into the following three categories: no damage
observed and no pyrrhotite detected, no damage observed and pyrrhotite detected and damaged observed and pyrrhotite
detected. As expected, a strong correlation between amount of pyrrhotite, age of the concrete and damage is observed.
Information from the laboratory investigation and from the statistical analysis of field samples will aid in forming a scientific
basis to support the decision process towards sustainable financial and administrative solutions by state and local stakeholders.
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