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Selection and basic properties of China “s buffer materials for high level radioactive waste repository

WEN Zhi jian
( Beijing Research Institute of Uranium Geology, Beijing 100029, China)

Abstract: Radioactive wastes arising from a wide range of human activities are in many different physical and chemical forms, con-
taminated with varying radioactivity. T heir common feature is the potential hazard associated with their radioactivity, and their dis-
posal is of vital importance to the protection of human environment. The geological disposal is commonly regarded in the world as the
most reasonable and effective way to the safe disposal of high level radioactive wastes. The conceptual model of geological disposal in
China is based on a multi_barrier system that combines an isolated geological environment with an engineered barrier system. The
buffer is one of the main engineered barriers for HLW repository. T he buffer material is expected to maintain its low water permeabil
ity. self sealing property. radio nuclides adsorption and retardation property, thermal conductivity, chemical buffering property,
overpack supporting property, and stress buffering property over a long period of time. Benotite is selected as the main content of the
buffer material that can satisfy the above requirements. GMZ deposit is selected as the candidate supplier for Chinese buffer materials
of high level radioactive waste repository. This paper presents geological features of GMZ deposit and basic property of GMZ Na ben-
tonite. GMZ bentonite deposit is a superlarge scale deposit with a high content of montmorillonite (about 75% ), and GMZ_1, which
is Na_bentonite produced from GMZ deposit, is selected as a reference material for Chinese buffer material study.
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Fig. 1 A conceptual model for China’ s high radioactive waste disposal
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Table 1 Description of selected GMZ Na bentonite samples
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Table 2 Chemical components ( wy/ %) and content of rare earth elements( wg/ 10~ ) of GMZ Na bentonite

B ALO; Si02 P05 Ca0 K.0 Ti0, Fe0 TFea0s  MgO Na,0 MnO T
GMZ_1 14.20 67.43 0.02 1.13 0.73 0.12 0.29 2,40 < 0.10 1.75 0.02 11.38
GMZ.2 14.08  68.13 0.02 1. 06 0. 62 0. 10 0.10 1.66 < 0.10 1.78 0.04 11. 69
GMZ.3 14.72 63.67 0.08 1.28 1.86 0.34 0.47 3.90 0. 64 2. 44 0. 04 10. 33
GMZ4 1541 61.52  0.08 1.15 2.12 0.36 0.77 3.29 3.09 2.06 0.03 10. 18

5 bt La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu
GMZ1 50.40 14.84 3557 4.40 18.40 7.06 0.27 7.98 1.54 9.28 1.79 510 0.79 503 0.62
GMZ2 52.04 11.20 27.12 3.67 1593 6.90 0.17 7.30 1.46 9.20 1.74 4.92 0.79 4.93 0.66
GMZ3 44.04 22.45 48.34 6.02 2534 7.8 0.56 7.58 1.40 836 1.55 4.28 0.70 4.41 0.59
GMZ4 41.97 22.88 50.70 6.19 24.72 6.97 0.63 7.08 1.33 7.42 1.42 4.12 0.64 3.87 0.52
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Table 3 Mineral composition of GMZ Na bentonite by

quantitative XRD analysis
FESG S Ao A e A PRa mida ARk
CMZ1 11.7 43 7.3 75.4 ! 0.8  0.5( JififA)
GMZ2 20.1 7.6 3.0 69.3 / / /
GMZ3 146 7.4 7.2 65.5 1.3 / 4.0( 1zA41)
GMZ4 12.0 15.0 5.5 66.2 1.3 / /
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Table 4 Results of the exchangeable cation measurement of GMZ Na bentonite
B 812z g ] A7 Ak B 7/ mmol® 100 g !
P . LISy

/mmol=100 g E(K") E(Na") E(1/2Ca™ ) E(1/2Mg*" )
GMZ_1 77. 06 0.55 37.52 23. 18 10. 17 1. 14
GMZ 2 82. 06 0.47 38.48 20. 65 13.40 1. 14
GMZ.3 72. 06 0.72 33.38 21. 38 8. 74 1.13
GM7Z 4 62. 59 1. 01 29. 66 19. 73 7.90 1. 11
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