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Kinetics of Adsorption of Pb’* onto Small River Sediment

SHI Gui-tao CHEN Zhen-lou BI Chun-juan SUN Chao SUN Yue-di XU Shi-yuan
Key Laboratory of Geographic Information Science Ministry of Education East China Normal University Shanghai 200062 China

Abstract The batch experiments of adsorption of Pb** onto small river sediments were conducted. The kinetics of the sorption process was
analyzed. The results showed that the equilibrium time of adsorption increased with the increasing of sediment mass in solution while both
adsorbed Pb™* on per unit of sediment and Pb** concentration in the solution after equilibrium decreased. More than 95% of Pb’* in solution
was removed when sediment contents larger than 0.6 g L™' . Both pseudo-first-order and pseudo-second-order kinetics were tested and it was
found that the latter gave a better explanation of the adsorption process. The equilibrium adsorption capacities calculated from the pseudo-
second-order model could represent the true value. There was no significant correlation between initial adsorption rate of P+ and the amount
of sediment in solution. However the pseudo-second-order rate constant increased in the solution with more adsorbent namely chemical
adsorption controlled the process. Elovich equation could explain the mechanism of sorption in the solution with higher contents of sediment
nevertheless the process of low concentration of adsorbent adsorbing Ph** disagreed well with Elovich equation. In terms of adsorption rate in
the sorption intra-particle diffusion dominated in the more sediment solution. On the other hand multi-linearity was presented for the
adsorption rate in less adsorbent solution. The first sharper portion represented adsorption on the external surface. The second portion
indicated Pb’* diffused gradually into the interior of particles and intra-particle diffusion controlled.
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Table 1 Physicochemical characterization of sediment in the mall river
pH /uS cm™! 1% /pm /pm Pb /pg ¢! pH
7.54 175.33 0.61 19.08 12.22 19.5 7.31
3.2 Pb**
P’ 1. 0.03mg L' 0.1¢g
0.35mg L".
. 0.1¢g 0.1~0.3¢
Pb’* 20 min Pb**
0.1¢g
2 Ph** 95%
Ph’* 0.1¢g Ph’*
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Table 2 Pseudo-second-order sorption kinetic parameters for
the sorption of Ph** on sediment
: . P - 5 Elovich
/g /mg g min -1 /mg g'l /g mg min -1 R>0.9
0.10 10.9409 8.2576 0.160 5 0.9993 Ph**
0.30 25.3165 3.2744 2.3612 1
0.60 18.1159 1.6455 6.602 1 o Ph**
1.00 14.903 1 0.995 6 15.034 6 1
2.00 23.148 1 0.498 2 93.2512 1
3.00 7.490 6 0.3330 67.568 6 1
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Fig.5 FElovich sorption kinetics of Pb** onto sediment
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