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Effects of Fly Ash, Clay and Bentonite on the Sorption of Cd**

XI Yong-hui', HU Zhong-xiong®

(1. Department of Building Engineering, Tongji University, Shanghai 200092, China; 2. Department of Geotechnical Engineer-
ing, Tongji University, Shanghai 200092, China )

Abstract: Sorption of heavy metal Cd* * from aqueous solutions by fly ash, clay and bentonite was investigated. The results of kinetic
experiments at 20 °C =2 “C showed that the sorption process of Cd **was rapid. The time of reaching sorption equilibrium of Cd**
on clay, silty clay and bentonite was about 2 h, while that on fly ash was about 24 h. The equilibrium uptake of Cd**on clay, silty
clay, fly ash and bentonite at an initial concentration was obtained through the hyperbola regression of (Co —C)/Co ~ t curves.

Sorption capacity of Cd**on fly ash and bentonite was much larger than those of clay and silty clay (about 10 ~ 20 times), and that
on fly ash was larger than that on bentonite. At high concentration, the sorption of Cd**on clay, silty clay was fitted to a Langmuir
isotherm, and the Cd**saturation sorption capacity on clay and silty clay were 8. 81 mg * ¢~' and 14. 04 mg * g~ 'respectively.

Although the Cd**sorption on fly ash were not fitted to a Linear isotherm, Langmuir isotherm or Freundlich isotherm, the Cd**
sorption capacity on fly ash was about 50 ~70 mg * ¢ ~'under 100 ~ 1 100 mg + L~ 'equilibrium concentration. The larger sorption
capacity of Cd**on fly ash could attribute to the high pH of fly ash (11. 8) and major oxides constituents that were ideal adsorbents
for metals. When Cd’**loading in adsorbents such as clay, silty clay, fly ash increased, the percentage of Cd**sorption by these
adsorbents decreased, which indicated that the metal loading was an important factor that can significantly affect the Cd** sorption
results on soil and fly ash. Fly ash was demonstrated an effective adsorbent for Cd* *in environmental administering.
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Figure 1 Scanning electron micrograph of fly ash
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Figure 2 Particle size distribution of fly ash
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Table 1 Chemical compositions of fly ash, clay and silty clay

(%)

BEMAZFR Si0.  ALOs;  CaO  Fe:0;  MgO  TiO: K0 SO;  Nax0  P0s  SrO  BaO MnO  ZrO. CuO  Cl

WK 52,7 30.5 6.38 4.32 1.46 1.26 0.96 0.72 0.56 0.3 0.16 0.13 0.06 0.06 0.02 —
Kt 65.6 16.0 3.34 555 2.81 0.82 2.90 0.31 1.96 0.106 — — 0.122 0.0287 — 0.379

MEKRE - 71.4  13.40 3.49  4.24  2.20 0.797 2.40 0.112 1.78 0.07310.0173 — 0.06790.0328 — —
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Figure 3 Percentage uptake of Cd**in clay, silty clay,

fly ash and bentonite
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Figure 4 Equilibrium uptake of Cd**in clay, silty clay,

fly ash and bentonite
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Figure 5 Linear sorption isotherm of Cd**in clay and silty clay soils
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Figure 6 Linear sorption isotherm of Cd**in fly ash and bentonite
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Table 2 Tsotherm parameters and regression parameters of Cd**
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