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Abstract

Ab initio molecular dynamics simulations were performed to investigate

the effects of iron (Fe) and chromium (Cr) on the dynamic behaviour of oxy-

gen in liquid lead-bismuth eutectic (LBE). The results indicated that oxygen

atoms could be strongly attracted towards Fe and Cr atoms, forming metal

oxide complexes dominated by Fe3O4 and Cr2O3. These oxide complexes

could retard oxygen diffusion and reduce the concentration of free oxygen

in LBE, thereby leading to an increase in the output of oxygen sensor in

experiments. Besides, the diffusivities of Fe and Cr in LBE were obtained at

different temperatures.

Keywords: A. Liquid lead-bismuth eutectic, B. Ab initio molecular

dynamics simulation, C. Oxygen diffusivity, C. Oxygen concentration

1. Introduction

Lead-bismuth eutectic (LBE) alloys serve as the promising candidates

for coolant and neutron spallation source in accelerator-driven systems [1–

8]; however, they exhibit high corrosiveness towards structural materials of
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