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High-Temperature Corrosion Resistance of Austenitic Stainless Steels

in Waste Incineration Environment

Synopsis:

Yukihiro Kawabata, Manabu Oku, Toshirou Nagova

In order to clarify the possibility of applying austenitic stainless steels to the hot-corrosion environment of waste incinerators,

coating tests of NaCl-KCIl-Na:S0; salt and EPMA analyses were carried out in an atmosphere similar to that of a waste

incinerator at 973 K for 100 h. The main results obtained are as follows:
(1) The corrosion resistance of 25Cr-25Ni-5Mo steel, NSSER-4 (17Cr-13Ni-2.5Mo-2.55i), and NSSER-1 (19Cr- 13Ni-3Si) is superior

to that of SUS310S. NSSER-4 has better corrosion resistance than any of the other specimens in a high concentration of Cl in

molten salt.

(2) The general corrosion resistance of NSSER-4 and NSSER-1, which contain Si, is superior to that of 25Cr-25Ni-5Mo steel and

SUS310S. The intergranular corrosion resistance of 25Cr-25Ni-5Mo steel and NSSER-4, which contain Mo, is superior to that

of NSSER-1 and SUS310S.

(3) Ni, Mo, and Si are effective in improving the hot-corrosion resistance of stainless steels in a molten chloride environment. Cr

and Si are effective in improving the hot-corrosion resistance of stainless steels in a molten sulfate environment.

(4) It is possible to apply austenitic stainless steels to rotary kilns or heat exchangers in waste incinerators.
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Fig. 1  Configuration, parts, environment, and used materials of waste Incinerator.
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Fig.2  Example of relationship between material temperature
and penetration corrosion depth in actual environment
of waste incinerator.
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Fig.3 Concentrations of Cl and S in synthetic ash at the

laboratory corrosion test of molten salt.
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Fig.5  Application area of 25Cr-25Ni-bMo steel, NSSER-4,
NSSER-1, and SUS310S steels in the waste incineration
environment.
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Fig.6  Optical micrographs of the cross-section near the surface of specimens after the
corrosion test under a molten High-Cl/Low-S salt condition.
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Fig.8 EPMA images on the cross-section near the surface of NSSER-4 after the corrosion test
under a molten High-Cl/Low-S salt condition.
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Fig.9 EPMA images on the cross-section near the surface of SUS310S after the corrosion test
under a molten High-Cl/Low-S salt condition.
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Fig.10 EPMA images on the cross-section near the surface of NSSER-4 after the corrosion test under a
molten Low-Cl/High-S salt condtion.
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Fig.11 EPMA images on the cross-section near the surface of 25Cr-26Ni-5Mo steel after the corrosion test
under a molten Low-Cl/High-$ salt condition.
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Table3 Effects of alloying elements on the corrosion under
molten chloride-sulfate mixture.
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Fig.12  Relationship between the kind of waste and application
area of NSSER-4.
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