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Structure and Oxidation Kinetics of Nitride Layer on Uranium by Pulsed Laser

Zhang Yanzhi'?, Zhang Yongbinl, Guan Weijunz, Chen Zhilei', Hu Yin', Liu Kezhao'?, Wang Xiaolin?
(1. Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621907, China)
(2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to study the effect of pulsed laser nitriding on uranium, the crystal structure and oxidation kinetics of a nitride layer on
depleted uranium surface were investigated using X-ray diffraction and in situ reactor chamber. The results indicate that the crystal
structure of nitride is affected by the scanning speed of pulsed laser remarkably. The UN is the sole nitride at high scanning rate while the
mixed structure of UN and U,Nj is achieved at slow scanning rate. The UN layer by pulsed laser nitriding can protect the substrate and
decrease the oxidation corrosion rate of uranium. The oxidation kinetics of uranium is slow in the extreme when the surface is covered with
a layer of UN. However, the oxidation becomes fast when the temperature increases to 180 °C. The oxidation kinetics of UN is quite
different from that of the depleted uranium. The oxidation kinetics and oxidation mechanism of the nitride layer were also discussed.
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