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Abstract

Hot mineral waters of the thermal springs in Sarein region at the foot of Sabalan Mountain
(Ardabil providence-lran) are so corrosive for metallic structures due to existence of the
corrosive agents such as chloride and sulfate ions in their chemical composition. Suitable
materials selection is so important to minimize the costs and damages of the corrosion process
in such media. In this study, chemical composition of the mineral waters of three thermal
springs in Serein city including Pehenlou, Ghavmish Gholi, and Jeneral were chemically
analyzed by appropriate methods. Then, the corrosion behavior of several structural alloys
involving Brass, St37 steel, galvanized steel along with two stainless steel alloys (304 and 316)
were investigated in the mentioned corrosive media using Electrochemical Impedance
Spectroscopy (EIS) and potentiodynamic polarization techniques at two different immersion
times. The results showed that the corrosion resistance of the stainless alloys is much higher
than the other alloys. However, the localized corrosion problem was detected in the case of the
stainless steel alloys especially 316 alloy after 24 h immersion in the corrosive media. Also,
St37 steel alloy showed the lowest corrosion resistance in all the studied hot mineral waters.
The morphological changes of the above-mentioned alloys after 24 h immersion in the hot
mineral waters was also investigated by the Scanning Electron Microscopy and the obtained
results were in good agreement with those obtained by the electrochemical tests. Moreover, the
chemical composition of the corroded alloy surfaces was determined by the Energy Dispersive
X-Ray Spectroscopy (EDS) after 24 h immersion in the corrosive media. Finally, practical
suggestions were given in order to minimize and control the corrosion damages in the thermal

mineral waters of Sarein region based of the results of the present study.



