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Depth profiling of chemical states and microscopic structure
in oxide layer of Zr-based alloys (IIl')
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The depth profiles of the chemical states of Nb in the oxide layers of Zr-2.5Nb alloy were
measured by the combination of conversion electron yield-XAFS and rf-GD (radio-frequency
glow discharge) sputtering. In the oxide layer formed in steam, the valence of niobium
decreased with leaving from the oxide surface to oxide/metal boundary; +5 at the surface, +3
or +2 from beneath the surface to mid-depth and O(metallic state) near oxide/metal boundary.
In the oxide layer formed in LiOH-containg water, as similar to that formed in steam, the
valence of niobium decreased with leaving from the oxide surface but the highest valence (+5)
could exist from the surface to the mid-depth of the oxide layer.
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Oxide

Alloy type Sample name SZES??;SE thizigess spﬁii:f;ng Shape Deiiiijon
NbO - - No Pellet TR
Nby05 - - No Pellet TR
NbOy - - No Pellet TR
Nb505 - - No Pellet TR
Zr—2.5Nb-ref - - No Plate CEY
2NU6 1. 60 No Plate CEY
2NU3GD1 1.56 Yes Plate CEY
2NU6GD3 1.20 Yes Plate CEY
2NU6GD4 400C x 10d 1.05 Yes Plate CEY
2NU6GD5 in Hy0 0.85 Yes Plate CEY
2NU6GD6 0.70 Yes Plate CEY
Zr—2.5Nb 2NU6GD7 0. 46 Yes Plate CEY
2NU6GDS8 0.28 Yes Plate CEY
2NU56 2.00 No Plate CEY
2NU56GD4 1.28 Yes Plate CEY
2NU56GD5 290C x 1d 0.90 Yes Plate CEY
2NU56GD6 in IN LiOHag. 0.73 Yes Plate CEY
2NU56GD7 0.51 Yes Plate CEY
2NU56GD8 0.33 Yes Plate CEY

*%: Measured in the present study

%% Measured in the previous study

TR: Transmission mode, 7185

CEY: Conversion electron yield mode, #x#i?E 1IN &5
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