Study of the degradation of heat exchanger materials
upna IN the acidic environment of Teide National Park

L. Catalant, M.G. Pérez!, C. Berlanga?, A. Garacochea?3, A. Rodriguez!, V. Dominguez4, A.C. Montafiez®, G.D. Padilla>, N.M. Pérez>

EUROCORR 2019

Universidad Publica de Navarra _ N _ _ _ _ _ _ _ _ _ _ _ _ _ _
Nafarroako Unibertsitate Publikoa ! Institute of Smart Cities, Public University of Navarre., Spain, 2 Institute for Advanced Materials, Public University of Navarre. Spain, 3 Public University of Navarre, Spain

4 Instituto Volcanoldgico de Canarias (INVOLCAN), Spain ° Instituto Tecnoldgico y de Energias Renovables (ITER), Spain

Seven different commercial alloys have been tested (Copper, Brass, galvanized
steel, anodized Aluminium, Pure Titanium, AISI 304 and AlSI 316L stainless steel) in
two corrosion tests:

Supplying power to volcanic monitoring stations constitutes a
challenge due to both the access difficulties and the acidic
environment associated with volcanoes. ELECTROVOLCAN
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CONCLUSIONS

» Brass, copper and galvanized steel are the most affected materials, both at Kesternich and field tests (Teide National Park).
» Cuprite and brochantite were identified in XRD analysis in cupper and brass, whereas in galvanized steel sulphides (ZnS) and iron oxides (FeO, Fe;O,) were formed indicating the corrosion of steel base.
» Considering other features, titanium is expensive and aluminum has less density and much higher thermal conductivity than steel alloys, important properties for this application.

» With the results of this work, anodized aluminum seems to be the best option as structural material in heat exchangers for thermoelectric generators located in volcanic acidic environments.
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