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Effect of Helium Ion Pre-implantation on Deuterium Retention Behavior in Tungsten

Jin Yuhua', He Ran'?, Zhang Xuexi*?, Qiao Li%, Wang Peng2
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)
(3. Lanzhou University, Lanzhou 730000, China)

Abstract: High-energy helium ion pre-implantation in tungsten and deuterium plasma exposure were carried out by high-energy ion
implanter and linear experimental plasma system (LEPS). SEM-FIB, TEM, GD-OES and TDS measurements were used to analyze the
effect of helium ion pre-implantation on deuterium retention in tungsten from both microstructure and deuterium concentration depth
profile. The results show that a large number of helium bubbles form in the irradiated area by implantation of helium ions. After deuterium
plasma exposure, the number of deuterium bubbles is significantly lower than that of sample with alone deuterium plasma exposure.
GD-OES analysis shows that deuterium concentration depth profile increases obviously at the helium capture position, and the helium ion
pre-implantation increases the diffusion depth of deuterium in tungsten. TDS analysis also shows that helium ion pre-implantation
increases the retention of deuterium in tungsten. This can be attributed to the defects formed after helium ions pre-implantation provide a
large number of new trap sites for deuterium capture in tungsten, which leads to the significant increase of deuterium retention in tungsten.

Key words: tungsten; helium pre-implantation; deuterium; GD-OES; retention

Corresponding author: Jin Yuhua, Ph. D., Associate Professor, Materials Science and Engineering Institute, Lanzhou University of

Technology, Lanzhou 730050, P. R. China, Tel: 0086-931-4968294, E-mail: yhjin8686@163.com



