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Heliumion irradiation effects on Nd and Ce co-doped Gg&r ,0,

pyrochlore ceramic

HU Qijun(#15 %), ZENG Junsefi & #) 1, WANG Lan(F%)?2 SHU Xiaoyar(%F/Ni) 2, SHAO
Dadong #i k4 8, ZHANG Haibin(FKi#1) 4, LU Xirui (/5 35 5) 27

(1. School of Civil Engineering and Architecture, Southwest Petroleum University, Chengdu 610500,
China; 2. Fundamental Science on Nuclear Wastes and Environmental Safety Laboratory, Southwest
University of Science and Technology, Mianyang 621010, China; 3. Ingtitute of Plasma
Physics, Chinese Academy of Science, Hefei 230031, China; 4. Institute of Nuclear Physics and
Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: This paper studies the helium ions irradiation @ffeon Nd and Ce co-doped £&d.0,
ceramics, where Nd replaces the Gd site and Ceageplthe Zr site respectively. A series of
(Gdi.Ndy2(Zr1,C8),07 (0 < %, y < 1) ceramics were irradiated with a 500 keV He iansroom
temperature at fluences ranging from 1 ¥°10 1 x 167 ions / cmi. The irradiated samples were
characterized using GIXRD, Raman and SEM measursmdirom the GIXRD and Raman
observations, the results indicate that all the pdasndisplay a deficient fluorite structure after
irradiation. The irradiation toleration increase#iwthe irradiation depth increasing under experitak
conditions, and NgCe,O; has the best irradiation stability in the (@§d,),(Zr,,Cg),07 (0<x,y<1).
Based on SEM results, the irradiated samples dreedatively dense and uniform, and no second
phase exists.
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1 Introduction

The development of nuclear power has become anllextesolution to the increasing energy
problems, lacking fossil fuels and exhausting gheeise gas. However, the safe disposition of
increasing nuclear waste, especially high leveloaative waste (HLW), has become a major challenge
for sustainable development of the nuclear indugtry2]. Among the different treatments, long term
disposal in a safe repository with a so-called fdgeological disposal” is currently regarded as the
technically feasible and safe manner [3, 4]. A maleselected for this application has to follow
stringent criteria: high incorporation of nucleanste, excellent physical properties, high chemical
durability and remarkable resistance to radiat®9].

Since Ringwood et al.[5] put forward the idea ahgsassemblages or composites of mineral analog,
named as SYNROC, as a potential host for HLW imiimdiion in 1978. The materials such as
pyrochlore, zirconolite, monazite, zircon, montriioriite and apatite have received intensive atbenti
[6-12]. Among them, gadolinium zirconate pyrochlof@d,Zr,O;) has attracted the attention of
researchers as a suitable host material for imizakibn [13]. The structure of GaAr,O; is well

known as the compound with general formulgBfO,, belongs toFd3m space group, which is a
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