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Abstract; Studying the adsorption behavior of Yangjiang granite to Sr*" is very meaningful
for the safety assessment of the low- and medium-level nuclear waste repository in
Yangjiang. In this study, experimental samples were obtained from the granite rock forma-
tions near the low- and medium-level nuclear waste repository in Yangjiang. The static
adsorption experiment was performed study the adsorption behavior of Yangjiang surround-
ing rocks granite on Sr*". And the effect of contact time, initial concentration, reaction tem-
perature, pH, as well as cation and anion on the adsorption behavior of granite was studied
in detail. The physical and chemical compositions of Yangjiang granite were investigated by

X-ray diffraction spectra(XRD), X-ray fluorescence spectrometer(XRF), scanning electron
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microscopy-energy dispersive spectroscopy (SEM-EDS), Fourier transform infrared spectra
(FTIR) and Zeta potential analyzer. The characterization studies show the granite surface
becomes rough after adsorption. The results of static adsorption experiments indicate that
adsorption equilibrium time is about 5 days. The Sr*" adsorption decreases with the increase
of Sr*

belongs to single-layer adsorption. Under neutral and higher temperature conditions, the

concentration which conforms to the Langmuir isotherm adsorption model and

adsorption effect is better. The fitting thermodynamic equation suggests that adsorption is a
spontaneous endothermic reaction. The ion in groundwater such as Ca*", Mg®", Fe*", NO;
all can inhibit the adsorption of Sr*" by Yangjiang granite, while CO}  can interfere with
adsorption by forming polymers with Sr*". The results of this study can provide a certain refer-
ence for the safety evaluation of the low- and medium-level nuclear waste repository in Yangjiang.
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Fig.1 SEM-EDS image of Yangjiang granite
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Fig. 2 XRD image of Yangjiang granite
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Table 1 Oxide contents of Yangjiang granite and Beishan granite

[2]

e A& w/ %
SR SiO; Al; O3 K. 0O Fe; O3 CaO Na, O MgO P05 MnO
[UERaN 67.68 10. 84 8.16 5.72 5.03 0.56 0. 34 0. 30 0.16
bl 69. 10 16. 99 3.78 1.87 0.19 5.95 1.38 0.13
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Fig.3 FTIR image of Yangjiang granite
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Fig.5 Sr*" adsorption capacity and kinetic curves

of Yangjiang granite under different contact time
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Table 2 Fitting parameters of kinetic equation of Yangjiang granite adsorption of Sr*"

e —2% i
ki/d ! Ge,1/ (mg e g ) r? ky/(gemg ' ed 1) Qe,2/(mg s g~ 1) re
3.838 0.708 0.914 0.992 0.736 0.992
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Table 3 Isothermal fitting parameters of Yangjiang granite adsorption of Sr*’

Langmuir 45 i #5 %1

Freundlich 4§ i 5 1

Ky gn/(mg -+ g b r2

K 1/n r?

0.072 1. 257 0.996

0.402 0.194 0. 810

F 4 AN[EE A WS (T A I B A
Table 4 Equilibrium adsorption capacity

of Sr*" adsorbed by different rocks
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Fig. 7 Equilibrium adsorption capacity of Sr*" (a) and thermodynamic fitting curve(b)
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Table 5 Thermodynamic fitting parameters of Sr*" adsorption on Yangjiang granite
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Fig. 8 Influence of pH on Sr*" adsorption

on Yangjiang granite
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Fig. 9 Influence of anion and cation

on Sr*" adsorption on Yangjiang granite
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