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Corrosion Compatibility of Salt Hydrate PCMswith Metallic
Enclosures and Selected Inhibitors

HUA Weisan, WANG Jiawei, XU Xidong, ZHANG Xuelai
(Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China)

Abstract: To assess the compatibility of salt hydrate phase change materials (PCMs) with
metallic enclosures, immersion weight-loss tests and optical microscopy were used to
examine 316 stainless steel, 1060 aluminum, and copper in disodium hydrogen phosphate
dodecahydrate (DSP), sodium sulfate decahydrate (SSD), and calcium chloride hexahydrate
(CCH). Exposure times ranged from 120 to 600 h. In DSP, the maximum cumulative average
corrosion rates of copper and aluminum were approximately 0.901 and 0.451 g-m*h",
respectively, whereas that of stainless steel remained below 0.005 g-m?*h™. In SSD, copper
showed more pronounced corrosion than aluminum and stainless steel. In CCH, the corrosion
rates of all three metals were below 0.02 g-m?*h' at 600 h. Within the investigated
concentration ranges, specimens containing 1.5% benzotriazole (BTA), 1.5% glucose, or 1.0%
cetyltrimethylammonium bromide (CTAB) exhibited fewer observable surface corrosion
features after 600 h. Based on the corrosion-rate trends, surface morphologies, and published
studies, interfacial adsorption, coordination, and stabilization of surface films are proposed as
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possible contributors to inhibition. The compositions and structures of these films require

further surface-chemical characterization. The results provide an experimental basis for

selecting metallic enclosures and optimizing inhibitors for salt hydrate PCMs under static

molten conditions.

Keywords: phase change material; salt hydrate; metal compatibility; weight-loss method;

corrosion inhibitor
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Fig. 2 Apparent cumulative average corrosion rates of stainless steel, aluminum, and copper specimens in the
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