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Fig. 1 Effect of contact time on adsorption
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Fig. 2 Fitting curves of adsorption kinetics models
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Table 1 Fitting Parameters of adsorption kinetics models
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7 b/ kia/h7! R? ki/(gemg ! e+h %) R?

#

ki/h™ R* (gemg ' R* g 452 453 1 M2 53 1 2 M3 1 H2 3
h™ BB BB BB BB BBt BB BB BB BB BB BEBr BB

KA 0.059 0.780 0.843 0.997 0.151 0.053 0.025 0.661 0.277 0.377 0.204 0.138 0.010 0.759 0.902 0.288
FFIA 0.080 0.685 0.983 0.999 0.171 0.124 0.085 0.980 0.525 0.545 0.185 0.114 0.001 0.990 0.940 0.331

mE 4+ 0.116 0.870 0.901  0.998 0.216 0.091 0.065 0.917 0.813 0.823 0.199 0.049 0.019 0.950 0.886 0.590
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Fig. 6 Effect of Se(IV) initial mass concentration on adsorption
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Table 2 Fitting parameter isothermal sorption models
Langmiur %% Freundlich %
W 591 ,
qm/(mg g 1) ki/(L g™ b R? n kr/(mg!—1V/m e LIVme g™l R?
KA 4. 81 0. 838 0.901 2.16 0.462 0. 985
R 9.80 0. 807 0. 874 1.52 0. 320 0.992
[ 4.90 0. 730 0.872 2.03 0. 399 0.978
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Fig. 8 Effect of temperature on adsorption
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Table 3 Thermodynamic Parameters

AH/ AS/ AG/ (k] » mol™ 1)
% et 551 R? . . .
(k] + mol 1) (J = mol™t + K™1) 5°C 20 C 40 C 60 C 80 C
KA 0.939 13.1 136 —24.8 —26.9 —29.6 —32.3 —35.1
LA 0.918 10. 4 130 —25.7 —27.7 —30.3 —32.9 —35.5
s £ 0.981 12.8 135 —24.8 —26.9 —29.6 —32.3 —35.0
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Fig. 9 SEM images of feldspar,illite,and kaolin
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Table 4 Main chemical element compositions of
surfaces of feldspar,illite and kaolin before and
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Fig. 10 XRD patterns before and after adsorption of Se( V)
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Fig. 11 FT-IR pattern before and after adsorption of Se( V)
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Table 5 Types of characteristic peaks that may occur on

surface of minerals
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Adsorption of Se(lV) with Feldspar.Illite and Kaolin
ZHANG Hui"*?,WANG Ju"?,ZHOU Zhichao'?,LING Hui'*

(1. Beijing Research Institute of Uranium Geology ,Beijing 100029,Chinaj;
2. CAEA Innovation Center for Geological Disposal of High-Level Radioactive Waste ,
Beijing 100029,China;
3. School of Chemistry and Chemical Engineering »Lanzhou University ,Lanzhou 730000,China)

Abstract: In the geological disposal of high-level radioactive waste, the mineral composition of
surrounding rock and buffer materials is complex. Therefore, research is conducted from the
perspective of rock composition to simplify research process of nuclide migration in geological media.
The adsorption behavior of common minerals such as feldspar,illite and kaolinite on Se(IV) in granite,
clay rock and bentonite was studied through batch experiments. The results show that under different
conditions such as contact time,solution pH,ionic strength,initial mass concentration of Se(IV),solid
mass to liquid volume ratio and temperature, the variation laws of the adsorption rates of Se(IV) by
the three minerals are consistent, while the adsorption capacity of illite for Se(IV) is slightly higher
than that of the other two minerals. The adsorption processes of Se(IV) by the three minerals all
follow the pseudo-second-order kinetic model, which conforms to the Freundlich isotherm model, and
the adsorption process is a spontaneous endothermic reaction. It is found through SEM,XRD and FT-
IR characterization that there are no obvious changes in the three minerals before and after the
adsorption of Se(IV).

Key words: Se([V ) ; adsorption; feldspar;illite; kaolin; high-level radioactive waste; geological disposal;

surrounding rock



