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ABSTRACT 
 

The effects of gaseous nitric acid  (HNO3) and nitrogen dioxide (NO2) on three 
calcareous stones (Pentelic marble, Portland limestone and Baumberger sandstone), 
used extensively in historic buildings, have been investigated under different 
conditions of relative humidity, mass of stone, nitric acid concentration, grain size of 
stone and flow rate of gas mixture. It was found that all three stones are good sinks for 
gaseous nitric acid. An expression has been derived enabling the comparison of the 
vulnerability of each stone to NO2 and gaseous HNO3. Using this expression it has 
been estimated that in Athens gaseous HNO3 is more corrosive than NO2 for marble 
monuments, in spite of its presence at appreciably lower concentrations. NO2, on the 
other hand, is more corrosive than gaseous HNO3 for Portland limestone and 
Baumberger sandstone in cities such as Athens. 
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