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The batch experiments showed that 0515mM 4-chlorophenol and its oxidation
intermediates could be totally decomposed within 60 minutes by 1g/L steelers’ dust and
0.485mM hydrogen peroxide at pH 2.7. The rate constants in the simplified kinetic model
proposed in this study were estimated by fitting to the experimental data obtained in
H:Oz/steelers’ dust system. Using the estimated kinetic rate constants, the simulation of
4~chlorophenol, ferrous iron, hydrogen peroxide, and hydroxyl radical concentration was
performed. The predicted concentrations of 4-chlorophenol and hydrogen peroxide

corresponded to the actual concentrations.
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Table 1. Major Compositions of Steelers' Dust

Material Fe FeO Fes0s CaO SiO, Al2O3 MgO
Weight (%) 55.85 15.28 13.28 9.06 1.23 0.28 1.58
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Fig. 1 Concentration changes of 4-chlorophenal,

4-chlorocatechol, CI” at pH =27
(A)4-chiorophenol=0.515mM. H0»=0.485mM, steelers'dust=1g/L(B)
4-chlorophenol=0.515mM,  H;0,=0.243 mM, steelers’ dust=1g/L (C}
4-chlorophenol=1.03mM, H,0,= 0. 485mM. steelers' dust=1g/L. Symbols
represent the experimental data. Lines are smoothed curves fitted to the
experimental data.
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Table 2 Reaction Rate Constants of Degradation of 4-Chlorophenol for Different
Steelers' Dust Dosages (4-Chlorophenol=0.515mM, Hz02=0.485mM, pH=2.7)

Steelers’ Dust=0.5g/L | Steelers’ Dust=1.0g/L | Steelers’ Dust=2.5g/L
ko (mM 'min"") 0.007 0.006 0.010
<17 (mM 'min™") 1.000 1.000 0.000
kis (mM 'min ") 0.049 0.000 0.094
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