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In general, coarse pottery of the Roman period has been believed to have been produced at the 
place where it was used, but recent evidence based on the optical similarity of the potteries 
suggests that even these ceramics were made in production centres specialized for coarse ware 
and were traded like fine ware (LAMM, 2011). This hypothesis has also been postulated for 
coarse ceramics produced during the first and second centuries and found at the Roman sites 
of Gleisdorf, Hörbing, Retznei, Saazkogel and Sankt Martin an der Raab. To scientifically test 
this hypothesis, 41 ceramic fragments from these five sites were analysed more closely using 
mineralogical and chemical methods (CL, EMPA, FTIR, OM, XRD, XRF). The samples were 
subdivided into three types of pottery: Fragments of dolia (storage containers), tripod bowls 
and cups. However, cup fragments from the Saazkogel and tripod bowels as well as cup frag-
ments from Hörbing were not analysed, as they were not available from these localities. In 
contrast to the results of earlier investigations on Roman coarse potteries (PICHLER et al., 
2017), the results of this mineralogical investigation show that all ceramic fragments from 
these regions have similar compositions. Quartz, mica and feldspar minerals, mainly of 
plagioclase composition, are the main components, but the quantitative content of these 
minerals in the shards differs, especially that of the plagioclase. The chemical compositions of 
the fragments specifically differ depending on the type and the sites in which they were 
found. By applying the Principal Component Analysis (PCA) method, three different chem-
ical groups were determined: a SiO2-rich group with slightly higher amounts of Fe2O3, MgO 
and K2O; a second group with a slightly lower SiO2 content but slightly higher CaO, Na2O 
and MnO contents; and at least a third group characterised by its low SiO2 content and higher 
Al2O3 and TiO2 contents. The minor and rare element contents also supported the formation of 
these groups but with less precision. To collect more information about the provenience of the 
analysed shards, the Optimal Foraging Theory model, used in Stone Age archaeology, was 
also used. By combining the results of these analyses with the available archaeological 
information, initial conclusions about the provenience of the analysed shards could be made. 
The evidence shows that at least three different production places for Roman coarse ware 
existed during the first and second centuries in the regions of Styria and Burgenland: one in 
Hörbing, one for Retznei, perhaps in Flavia Solva, and one for the others, possibly in 
Gleisdorf. In addition, it seems as though no standardized formulation for all ceramics 
existed, although formulations existed for certain equal types of ceramics (cup, dolia and 
tripod bowl). In contrast, all the ceramics were fired at temperatures between 700 and 800 °C. 
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The degradation of concrete infrastructure due to the interaction with chemically aggressive 
gases and solutions from e.g. waste deposits and sewage transport facilities is a globally 
unresolved economic issue. The vast majority of the damages are caused by biotic metabolic 
reactions occurring during fermentation processes. This results in the production of various 
acids, such as sulfuric acid, lactic acid or formic acid, and subsequent interaction with the 
concrete. Conventional Portland cement based construction materials, mainly composed of 
Ca-hydrates and Ca-silicate-hydrates, cannot guarantee expected service life in such acidic 
environments, which raise the demand for alternative materials. In this perspective, distinct 
types of geopolymer concrete (GPC) might be chemically more resistant in the latter 
environments. Geopolymers are formed via polycondensation of alumosilicates to form a 
highly stable polymer network of Si – Al – tetrahedrons with O, thereby avoiding the 
formation of acid dissolvable hydrates. Additionally, their nano-structural similarity with 
zeolites enables GPC to have analogous applications, such as the long lasting carrier of 
antimicrobial cations. 
  
This study presents the critical assessment of GPC performances exposed to a biogenic acid 
corrosion environment and to a corroding biowaste facility within two long-term field 
exposure campaigns of up to 24 months. Material performances were characterized using a 
holistic approach including advanced mineralogical, microbiological and hydro(geo)chemical 
analytical tools. Additionally, exposure sites specific environmental conditions, such as H2S 
and CO2 concentrations, temperature and relative humidity were monitored. GPC 
performances were compared to standard Portland cement (PC) concrete, as well as to 
calcium aluminate concrete, simultaneously exposed. Up to 8 times lower corrosion rates 
could be observed on distinct GPC mixtures compared to the standard PC concrete exposed to 
the biogenic acid corrosion environment, while no signs of corrosion could be detected on the 
GPC exposed to the biowaste facility. 
 




