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Effect of Sepiolite on Sorption of Cd by Typical Paddy Soils
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Abstract The adsorption—desorption of cadmium(Cd) by clay minerals or soils have been extensively studied, however, the effect of the
application of sepiolite on Cd adsorption—desorption in soils remains poorly understood. The aim of this study was therefore to investigate Cd
sorption and desorption by 3 typical paddy soils pretreated with sepiolite through a batch equilibration method. Our results indicated that the
sorption amount of Cd on each tested soil increased with the Cd equilibrium concentration, after adding cadmium ion ranged from 0 to 20 mg -
L™, but did not reach a maximum. Freundlich equations were fitted well (R*> 0.962) to all the sorption experimental results. Sepiolite not only
enhanced Cd adsorption, but also increased the retention of Cd by the three soils. At the same initial Cd concentrations, sepiolite added at 5
and 10 mg-kg™ increased the adsorption amount by 17%~34% and 25%~60%, and decreased the release percentage by 1.4%~13.6% and
10.3%~25.0%, respectively, as compared with the controls. Solution initial pH was also an important factor affecting the adsorption of Cd in
soil. The enhancement of Cd sorption caused by the solution initial pH increase was apparent with the pH ranged from 2 to 4, but the effect
was minimal with the pH ranged from 5 to 8. Moreover, addition of sepiolite obviously increased the sorption amount of Cd by the 3 soils with
the pH ranged from 2 to 8. These results provide support for the feasibility of sepiolite used as amendment for the immobilization of Cd in pad -
dy soil.
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Table 1 Basic properties of the three paddy soils used in experiments

/mg-kg™
pH CEC/emol -kg™! g-kg™ Cd/mg-ke™!
N P
5.0 133 339 160 18.1 83 -
49 9.17 41.8 213 21.6 63 -
5.1 11.8 29.8 142 27.4 89 -
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Two standard deviation are smaller than the symbol height, the same below.
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Figure 1 Effects of sepiolite addition on Cd sorption in typical paddy soils
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Table 2 Isotherms parameters of Cd adsorption by soils with addition of sepiolite

Freundlich Langmuir Temkin
Ky 1/n R? (max K, R? a b R?
S0 66.6 0.807 0.9947# 625 0.122 0.987%* 208.2 79 0.940%*
S5 157.1 0.61 0.966%* 434.8 0.676 0.947% 190.2 185.5 0.935°%
S10 502.4 0.797 0.975% 909.1 0.917 0.459°%* 263.3 360.5 0.815%*
S0 46.5 0.794 0.9887#* 555.6 0.088 0.8427%* 179 46.2 0.9107%*
S5 117.6 0.634 0.9737%: 434.8 0.418 0.935%* 185.1 144.6 0.929%*
S10 375 0.577 0.994# 500 2.5 0.921%%* 194.6 320.5 0.889%*
S0 58.8 0.82 0.978** 769.2 0.081 0.542%* 203.96 67.5 0.875%%
S5 213.6 0.599 0.985°% 454.5 1.1 0.9927%* 195.8 2323 0.957%%*
S10 355.6 0.496 0.962° 416.7 4 0.954 % 173.6 317.3 0.941%*

Qmax Ky 1/n K a.b R 0.05 0.01 -
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Figure 2 Effects of sepiolite addition on Cd desorption in typical paddy soils
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Figure 3 Effects of solution initial pH on Cd sorption in sepiolite added typical paddy soils
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Table 3 Effects of sepiolite on soils pH and CEC
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