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In this study, smaller-grained (hundred nano-meter size grain) and larger-grained (micro-meter size
grain) U-10Mo specimens have been irradiated (implanted) with 250 keV Xe* beam and were in situ
characterized by TEM. Xe bubbles were not seen in the specimen after an implantation fluence of
2 x 10% jons/m? at room temperature. Nucleation of Xe bubbles happened during heating of the
specimen to a final temperature of 300 °C. By comparing measured Xe bubble statistics, the nucleation
and growth behaviors of Xe bubbles were investigated in smaller-grained and larger-grained U-10Mo
specimens. A multi-atom kind of nucleation mechanism has been observed in both specimens. X-ray
Absorption spectroscopy showed the edge position in the bubbles to be the same as that of Xe gas. The
size of Xe bubbles has been shown to be bigger in larger-grained specimens than in smaller-grained
specimens at the same implantation conditions.

Xe bubble
Ion irradiation
XAS

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

U-Mo metallic alloys have been extensively used for the
Reduced Enrichment for Research and Test Reactors (RERTR) pro-
gram, which is now known as the Office of Material Management
and Minimization under the Conversion Program, as research and
test reactor fuels [1-5]. These fuels are in forms of either mono-
lithic plates or dispersion plates in which U-Mo fuel particles are
embedded in Aluminum cladding. U-Mo alloys have also been
proposed as metallic fuel candidates for fast reactors due to their
ideal thermal properties [6]. In addition, an ongoing effort is
investigating the behavior of these alloys along with U-Zr alloys
under fast reactor irradiation conditions [7]. U-Zr binary alloy fuels

* Corresponding author. Department of Nuclear Science and Technology, Xi'an
Jiaotong University, Xi'an, 710049, China.
E-mail address: diyun1979@xjtu.edu.cn (D. Yun).

http://dx.doi.org/10.1016/j.jnucmat.2017.07.033
0022-3115/© 2017 Elsevier B.V. All rights reserved.

and U-Pu-Zr ternary alloy fuels exhibit zoned microstructures ac-
cording to their relatively complicated phase diagrams [8]. In
contrast, U-Mo alloy fuels stay in a single irradiation stabilized y
phase. As such, the use of U-Mo alloy fuels have the potential to
eliminate some of the issues related to zone formation in U-Zr alloy
fuels.

However, there is a significant lack of experimental data of this
fuel form under fast reactor operation conditions. An early work by
a French team has investigated the behaviors of U-8Mo (8 wt
percent Mo) annular fuels under fast neutron irradiations [6]. This
is, as far as we know, the only relevant data set available to date.
Consequently, in order to qualify U-Mo alloy fuels as fast reactor
fuel, systematic assessments need to be carried out. The necessary
assessments would need to include investigations on the fission
product migration behaviors within the fuel, the chemical
compatibility of the fuel with the designated cladding material, the
fission gas swelling and release behaviors, etc. These assessments
would be unavoidably associated with in-reactor tests which are
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