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Corrosion Behavior of New Zr Alloys for Fuel Cladding in LiOH Solution
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Abstract Autoclave corrosion tests were performed at 350°C in pure water and
various LiOH solutions where Li-concentrations were 2.2, 30, 220, and
2200ppm. Standard Zircaloy-4, ZrSn-type alloys, ZrNb-type alloys and
ZrSnNb-type alloy were used. ZrSn-type alloys showed much higher corrosion
resistance than ZrNb-type alloys in LiOH solution as well as in water. From
the result of corrosion test in various Li solutions, it was observed that Li-ac-
celerated corroion occurred between 2.2 and 30ppm Li. All alloys tested in
this study exhibited the accelerated corrosion in high Li solutions of 220 and
2200ppm. Time to transition in corrosion behavior and weight gain at transi-
tion point are gradually decreased with increasing Li-concentration. Oxide
formed in pure water is dense and uniform, while oxide in LiOH solution is
nodular shape with many cracks. It is considered that LiOH causes the Li-en-
hanced hydriding at Zr-oxide interface.
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Table 1. Chemical composition of various Zr alloys
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Fig. 1. Corrosion of new Zr alloys in water at
350<C.
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Fig. 2. Corrosion of new Zr alloys in 2.2ppm Li so-
lution at 350C.
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Fig. 3. Corrosion of new Zr alloys in 30ppm Li so-
lution at 350C.
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Fig. 4. Corrosion of new Zr alloys in 220ppm Li so-
lution at 350°C.
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Fig. 7. Oxides of Zr1.4SnFeCr alloy corroded in
pure water(A) and 220ppm Li solution(B) .
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