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EXRE
In this study the experiments and numerical fittings of Cs sorption to
argillite were explored. It was found that Cs sorption increases as pH
increases, indicating the Cs uptake are driven by the electrostatic
interaction. The Cs sorption behavior becomes less pH dependent as
solid/liquid ratio (s/l) increases when higher initial Cs concentration (100

ppm, 7.5x10™ mol/L) was applied. In contrast the Cs sorption possesses

insensitive to either the s/l or pH when in the trace amount (0.01 ppm, 7.5

x10® mol/L). This pH-independent observation implies the ion-exchange

mechanism dominates Cs sorption when the concentration of surface
sorption site exceeds than that of Cs ions. In addition to experiments,
numerical fittings were conducted for quantifying analyses Cs sorption to
argillite. Before fitting, the concentration of sorption sites was determined
according to two distinct strategies, one derived from the cation exchange
capacity plus surface titration results (clay model) whereas the other
determined by only considering the surface area of argillite (iron oxide
model). It was found that using clay model is advantageous to acquire
better fitting results in all studied conditions in comparison to results from
using iron oxide model since more sorption sites are amenable to fit
experimental results. Moreover, considering the influence of multiple
sorption would be beneficial to improve fitting results especially in

describing Cs sorption under high pH environments.

Key words: argillite, Cs ion, sorption behavior.
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Fig 3. Cs sorption on crushed granite under high and low 5/L ratios with various pH
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elements Outcropped wt % std wt % Embedded wt% std wt %

Na 2.40 1.81 3.40 0.50
Mg 2.88 1.38 251 0.80
Al 18.05 3.47 19.52 4.72
Si 33.60 5.61 35.78 3.33
K 2.56 1.21 3.52 1.69
Fe 1.72 0.64 1.89 0.88
Total 61.22 66.62
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lons Conc. (ppm) Std (ppm) Conc (M) Equvi. (M)
Na"* 14.89 0.37 6.47E-4 6.47E-4
K* 0.30 0.01 7.73E-6 7.73E-6
ca?t 15.36 0.14 3.84E-4 7.68E-4
Mg2+ 11.17 0.20 4.65E-4 9.31E-4
Sr2t 0.12 0.01 1.36E-6 2.27E-6
Cs" <0.12 < 9.02E-7
Total Cation 2.36E-3
F 0.37 0.01 1.92E-5 1.92E-5
CI 22.53 0.71 6.35E-4 6.35E-4
Br 0.09 0.003 1.09E-6 1.09E-6
NO3’ 0.12 0.004 1.98E-6 1.98E-6
SO 14.18 0.496 1.48E-4 2.96E-4
Alkalinity 18.03 1.436 3.01E-4 6.01E-4
Total anion 1.55E-3
Cation-anion +8.03E-4
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43 NAaFERHELIE logK &

o Strategy 1°
Solid/liquid
_ 100 ppm 0.01 ppm ¢
ratio
logKs logKx r* p** logKs logKx r* p**
1/100 -2.0 46 0.9824 142E-14 4.0 48 0.6531 2.93E-02
2/100 -4.3 39 09719 943E-13 45 50 0.7965 5.83E-03

3.33/100 -4.7 3.7 09821 1.69E-14 4.0 45 0.9148 2.08E-04
10/100 -3.7 35 09915 1.77E-14 40 44 0.2381 5.08E-01
50/100 -1.5 34 08287 6.38E-06 4.0 43 0.6367 4.78E-02

Strategy 2 °
100 ppm 0.01 ppm ¢
logKre r* p** logKFre r* p**
1/100 8.0 poor poor 4.7 0.7419 1.40E-02
2/100 8.0 poor poor 4.3 0.8521 1.74E-03
3.33/100 8.0 poor poor 4.5 0.8964 4.44E-04
10/100 8.0 poor poor 4.5 0.1676 6.44E-01
50/100 1.5 0.0536 8.37E-01 4.5 0.7183 1.93E-02

a, strategy 1: the argillite is treated as clay mineral, consisting of both structure and edge
sorption sites (6.33E-05/4.29E-05 mol/g) and their concentration is individually
determined from CEC and surface titration

b, strategy 2: the argillite is treated as iron oxides, consisting of only one kind of surface
sorption sites and its concentration is determined from the amount of surface area
(4.30E-05 mol/g)

c, there are a range of values that are capable of fitting experimental data very well and
thus the values shown here are with the highest r value and with lowest p value, please
see text for more details

*, the r value is Pesrson correlation coefficient and **, the significance. Both values are
obtained by comparing the best fitting curve and the experimental data with the built-in
program of OriginPro 8 (OriginLab, USA)
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