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SIMS and TEM study on Oxide Characteristics of Zircaloy
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Abstract

Long—term corrosion test, SIMS analysis, and TEM study were carried out to investigate the
corrosion characteristics and corrosion mechanism of Zircaloy-4 in LIOH solution. The corrosion
tests were performed in alkali solutions at 350°C for 500days. SIMS analysis was performed for
the specimens prepared to have an equal oxide thickness to measure the cation content. TEM
studies on the samples formed in various alkali solutions were also conducted. Based on the
corrosion test, SIMS analysis, and TEM study, the cation is considered to control the corrosion in
LIOH solution and its effect is dependent on the concentration of alkali and the oxide thickness.
The slight acceleration of corrosion rate at a low concentration is thought to be caused by the
cation incorporation into oxide while the significant acceleration at a high concentration is due to
the transformation of oxide microstructure that would be induced by the cation incorporation.
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Fig.3 Oxide Thickness of Zircaloy-4 corroded in 32.5 mmol
LiOH, NaOH, and KOH for 300days



(b)

Fig.5 Cross-sectional TEM micrographs of Zircaloy oxide
grown in LiOH solution (a) pre-transition (25mg/dm?)
(b) post-transition (60mg/dm?)
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Fig.15 Cross-sectional TEM micrographs of Zircaloy oxide2
grown in KOH solution (a) Fge-transition (25mg/dm )
(b) post-transition(60mg/dm )
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