dJ. of the Korean Radioactive Waste Society
Vol.8(1), P. 33-39, Mar. 2010.

Corrosion Behavior of Y,0; Coating in an Electrolytic Reduction Process
ATATHANA Y,0; 2952 FAAF

Soo-Haeng Chol), Sun-Seck Hong, Dae-Seong Kang, Myeong-Soo Jeong, Byung-Heong Park,
din-Mok Hur and Han-Soo Lee
Korea Atomic Energy Research Institute, 1045 Daedeokdaero, Yuseong-gu, Daejeon, Korea

Z5ay, F44, Fie, B95, BE, AA, o@s
AT Y, FAFAA 47 g2 1045

(Received December 15, 2009 / Revised February 18, 2010 / Approved March 02, 2010)
Abstract

The electrolytic reduction of a spent oxide fuel involves a liberation of the oxygen in a molten LiCl electrolyte,
which results in a chemically aggressive environment that is too corrosive for typical structural materials.
Accordingly, it is essential to choose the optimum material for the processing equipment that handles the high
molten salt. In this study, hot corrosion studies were performed on bare as well as coated superalloy specimens
after exposure to lithium molten salt at 675 °C for 216 h under an oxidizing atmosphere. The IN713LC superalloy
specimens were sprayed with an aluminized NiCrAlY bond coat and then with an Y,0O4 top coat. The bare
superalloy reveals an obvious weight loss due to spalling of the scale by the rapid scale growth and thermal stress.
The chemical and thermal stability of the top coat has been found to be beneficial for increasing to the corrosion
resistance of the structural materials for handling high temperature lithium molten salts.
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Table 1. Basic parameters used in the plasma spray

Parameters Contents
Apparatus model METCOSMC
Plasma gas Ar/Hz
Gun-to-work distance (mm) 125
Gun traverse rate (cn/sec) 20
Gas pressure (CEFH) Ar: 80, Myt 20
Powder feed rate (g/min) 40
Arc current (A) 600
Arc voltage (V) 78
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Fig. 1. Schematic diagram of the apparatus for the comrosion test.
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Fig. 2. Moarphologies in cross-section of aluminized NiCrAlY (a) and aluminized
NiCrAIY-Y,0;3 (b) coated IN713LC.
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Fig. 3. Cross-sectional SEM image, elemental distribution and XRD pattern
of aluminized NiCrAlY coated IN713LC.
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Fig. 4. Cross-sectional SEM image, elemental distribution and XRD pattern
of aluminized NiCrAIY-Y,O; coated IN713LC.
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Fig. 5. Cross-sectional SEM image, and point quantitative analysis of bare
IN713LC corroded at 675°C for216 h.
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Fig. 6. Cross-sectional SEM image, elemental distribution and XRD pattem
of aluminized NiCrAlY coated IN713LC corroded at 675°C for216 h.
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Fig. 7. Cross-sectional SEM image, elemental distribution and XRD pattern
of aluminized NiCrAlY-Y,0; coated IN713LC corroded at 675°C for 216 h.
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