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Removal of Metal Ions Cu™" , Cd” and Pb”* from Solutions by Sorption on Slag
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( L. School of Municipal and Envionmental Engineering, Haibin Institute of Technology, Haibin 150090, China; 2. Research Center of Water
Pollution Contmwol Technology, Chinese Research Academy of Environment Sciences, Beijing 100012, China)

Abstract: Batch experimeris were carried out to investigate the adsorption kinetics and themodynamic characteristics of heavy metal ions
Cu®* , Cd** and Pb** on the eectric arc fumace ( FAF) slag from Baoshan Steel Factary. Several kinds of techniques induding XRD
analysis BET specific surface analysis and SEM/ EDS analysis were employed to determine the physice- chemical and surface characteristics of
slag. Results indicated that the adsorption rate of heavy metal ions onthe EAF slag was relatively high, and the sorption rate followed the order
Cd* > Pb* > Cu™ . The adsorption kinetics obeyed first-order kinetics model( R*> 0.99). Adsorption isothemn experiment showed that
adsorption isotherm of heavy metal ions on slag fitted Langmuir model, and the maximum adsorption capacity of Cu™* , Cd** and Ph* was
0. 101, 0.058 and 0. 120 mmol* g™, respectively. The adsorption of heavy metal ions on slag was a spontaneous reaction( AG° < 0) with
endotherm ( AH < 0) and the ncrease of enthopy(AS°> 0). The effect of enthopy was the main driving force of the sportaneous adsorption
reaction. The analysis results of SEM/ EDS revealed the changes of surface morphology and chemical proportion before and after adsorption.
Due to low-cost and high efficiency, electric arc furnace slag showed great potential for the treatment of heavy metal polluted wastewaters.
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Fig. 2 Adsorption kinetics of heavy metal ions on the EAF dag
2
Table 2 Parameters of kinetics models for metal adsorption on the EAF slag
e ki R? SE e ks R? SE
Cu?* 0.0% 0 006 8 0.998 0.000 0 110 0. 077 0.992 0.015
Cd?* 0. 060 001 0.994 0.012 Q0 067 0. 177 0.966 0. 042
Ph** 0.115 0007 1 0.997 0.010 0 131 0. 068 0.977 0.025
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Fig. 3 Adsorption isotherms of heavy metal ions on the EAF slag
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Table 3 Parameers of isotherm models for metal adsorption on the EAF slag
Freundli ch Langmuir
Ky Vn R? sk Q K, R? SE
Cu?* 0. 0% 0 292 0.946 0.025 0 101 13. 493 0.949 0.028
> 0.053 0 233 0.921 0.039 0 058 19. 024 0.967 0.013
Ph 0.118 0 289 0.962 0.018 0 120 17. 675 0.963 0.015
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Fig. 4 Adsorption isotherms of heavy metal ions on the EAF slag under different temperatures
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Fig. 5 SEM/EDS analysis of EAF slag before and after heavy metal adsorption
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Table 4 Themodynamic parameters for adsorption of heavy metal ors on the EAF slag
/C Q. /mmoleg™ ! K % 10" Lemol™! AGYkJe mol ! AH% kJ*mol™ ! ASY Je (mole K) = !
15 0. 085 12.813 -22.65
Cu?* 25 0. 101 13.493 -23.5% 5.32 97.03
35 0.126 14.808 -24.59
15 0. 051 17.433 -23.38
Cd?* 25 0. 058 19.024 - 24.41 8.77 111. 56
35 0. 068 22.133 -25.62
15 0. 106 14.015 -22.8
Ph* 25 0.120 17.675 -24.23 11.29 118.8
35 0.132 19.006 -25.23
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