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Stone monuments represent a big part of the world’s cultural heritage. The deterioration of stone 
monuments is caused by a wide range of factors. Depending on the source of ions, various salts can 
be contained in building or decorative stones [1]. The most common salts are chlorides, nitrates, and 
sulphates. The possible sulphate sources include groundwater, seawater, and atmospheric pollution. 

In this paper, we determined the sulphate content from model stones made of plaster mortar 
and mortar for construction and from stones from Corvins’ Castle. The model stones were first dried 
at room temperature and at 100, 200, 300, and 400 degrees Celsius, respectively. In the first stage, the 
extraction of water-soluble substances was carried out. A quantity of 2 g of sample was added over 
200 mL distilled water and then stirred at room temperature for 1 h. The solution was further filtered 
and the sulphates obtained from the aqueous extract were determined using hydrochloric acid and 
barium chloride. A barium sulphate precipitate was obtained, which was further calcinated at 800 
degrees Celsius for 1 h. Finally, the amount of sulphates present in the sample was calculated. 

The content of sulphates was determined from model stones (dried at different temperatures) 
and from the samples from Corvins’ Castle. It can be seen that the model stones dried at 200 degrees 
Celsius had the largest amount of sulphates. The lowest content of sulphates was in the model stones 
dried at 100 degrees (Figure 1). Regarding the samples from the Corvins’ Castle, the New Gate tower 
had an insignificant amount of sulphates, while the Deserted tower had the largest amount of 
sulphates (Figure 2). This could be due to the fact that in history, some restorers and conservators 
used noncompatible materials (e.g., cement), which are responsible for the generated sulphates. 

A large quantity of sulphates was found in the samples from Corvins’ Castle compared to the 
model stones. The presence of sulphate anions may be linked to the presence of the cement used in 
restoration. 
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Figure 1. Percentage of sulphates in model stones. 

 

Figure 2. Percentage of sulphates in samples from Corvins’ Castle. 
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