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Abstract Evaluation of the durability and stability of materials used in power plants is of great importance because parts or
components for turbines, heat exchangers and compressors are often exposed to extreme environments such as high temperature
and pressure. In this work, high-temperature corrosion behavior of 316 L stainless steel in a carbon dioxide environment was
studied to examine the applicability of a material for a supercritical carbon dioxide Brayton cycle as the next generation power
plant system. The specimens were exposed in a high-purity carbon dioxide environment at temperatures ranging from 500 to
800 °C during 1000 hours. The features of the corroded products were examined by optical microscope and scanning electron
microscope, and the chemical compound was determined by x-ray photoelectron spectroscopy. The results show that while the
316 L stainless steel had good corrosion resistance in the range of 500-700 °C in the carbon dioxide environment, the corrosion
resistance at 800 °C was very poor due to chipping the corroded products off, which resulted in a considerable loss in weight.
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Fig. 1. (a) Specimen holder made of quartz, and (b) weight gain

of 316 L stainless steel as a function of temperature and exposed
time.
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Table 1. Chemical composition of 316 L stainless steel.

Element Fe Cr Ni Mn Si C Mo P S N Cu

316 L Bal. 16.35 10.05 1.42 0.4 0.09 2.03 0.031 0.024 0.067 0.439
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Fig. 2. Optical micrographs of 316 L stainless steel exposed at 500-800 °C in carbon dioxide environment.
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Table 2. Chemical composition of Fig. 4(a) and (b).

Element (at.%) o Si Cr Mn Fe Ni
Region (a) 5429 1.79 21.18 459 1628 1.87
Region (b) 5329 - 089 299 4283 -
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