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Abstract 
The influence of superficial defects (induced by surface sputtering) on uranium 

oxidation and hydriding behaviors has been studied. Depleted uranium surface was 
etched by Ar+ sputtering, the etched surface morphology was investigated by scanning 
electron microscope. The initial oxidation kinetics of sputtered uranium surface and 
mechanical polished uranium surface in ambient atmosphere were characterized using 
spectroscopic ellipsometry. As-polished and sputtered samples, as well as sequence 
sputtered samples ambient oxidized for different time, were compared in hydriding 
kinetics to investigate the co-influence of surface oxidation and superficial defects 
induced by Ar+ ion bombardment. The morphologic characteristics of hydride sites in 
a few grains were also revealed and enhanced by sputtering, showing a network of 
fractures for fast hydride transportation. 
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1. Introduction 
Uranium is an important material in military and energy industries. However, the 

storage and usage of uranium or uranium alloys components are at risk due to the high 
reactivity between uranium and ambient oxygen, water and hydrogen. Hydrogen 
corrosion is one of the most serious corrosion problems for damaging the integrity or 
decaying the mechanic properties of uranium. Due to the remarkable density 
mismatch between U (19.05 g/cm3) and UH3 (10.92 g/cm3), when constrained by 
metal the growth of hydride precipitates would cause a 75% expansion in lattice, force 
the surrounding metal to plastic deform or even fracture, and inevitably cause damage 
or failure to components made of uranium or uranium alloys. What’s worse, the 
pyrophoric uranium hydride is dangerous if exposed to ambient and also threatening 
the environment. Therefore, research on uranium-hydrogen (U-H) reaction is a 
persisting focus since Manhattan Project in 1940s, covering many aspects like 
reaction kinetics, metallography and surface chemical analysis, etc. Fruitful 
achievements have provided us a lot of fundamental understandings and many 
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