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Abstract : Porous polystyrene-supported nanosized zero-valent iron ( nZVI/PS) composite was developed by assembling
nZVT to polystyrene beads. The nZVI/PS was characterized by X-ray diffraction (XRD) , scanning electron microscopy
(SEM), and N, adsorption/desorption isothermal experiments. Phenol, 1-naphthol, 4-nitrophenol, and 4-chlorophenol
were chosen as target pollutants. The catalytic performance of nZVI/PS was investigated on the basis of various parame-
ters, including initial pH, H, 0, concentration, catalyst dosage,and initial concentration of phenolic pollutants. Combined
with the physical-chemical characterization,nZVI/PS has a larger specific surface area,well-dispersed reactive sites and
is highly efficient and stable in degradation process with wide working pH range. The results showed that it could effec-
tively degrade phenolic compounds ,with almost 100% removal efficiency within 180 min,under the reaction condition of
pH 4.0,100 mg/L phenolic compound,2 mmol/L H,0,,and 0.5 g/L catalyst. The degradation process can sufficiently
be described by a pseudo-first-order kinetic model. Furthermore,nZVI/PS exhibited a good stability and reusability.

Key words : polystyrene beads,nanoscale zero-valent iron, catalytic degradation, phenolic compounds
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Fig.2 SEM images of PS(a)and nZVI/PS(b)
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Fig. 3 N, adsorption-desorption isotherms of(a)PS and(b)nZVI/PS at 77 K ,and the pore size distribution of
(¢)MesoPS and nZVL/PS based on the BJH model
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Fig.4 The degradation of phenol(a) ,1-naphthol(b) ,4-nitrophenol( ¢) and 4-chlorophenol( d) under different pH
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Fig. 5 The degradation of phenol(a) ,1-naphthol(b) ,4-nitrophenol( ¢) and 4-chlorophenol(d)

with different dosage of hydrogen peroxide
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Fig. 6 The degradation of phenol(a) ,1-naphthol(b) ,4-nitrophenol( ¢) and 4-chlorophenol (d)
with different dosage of catalyst
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Fe’+H,0,+2H"— Fe*" +2H,0, (3)
Fe**+H,0,— +OH+OH +Fe™. (4)
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Fig.7 The degradation of phenol(a) ,1-naphthol(b) ,4-nitrophenol( ¢) and 4-chlorophenol(d)

in different concentration of solutions
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B X SRR TG AR (5)
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R 1 nZVUPS ERFE 1-FE -HEXH -KEH - N ZEESH
Fig. 1 Pesudo-first-order model parameters for phenol,1-naphthol ,4-nitrophenol and 4-chlorophenol removal by nZVI/PS
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henl Fe 0.020 6 0.932 1
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Aenitronhencl Fe 0.016 6 0.989 2
“rtropheno ZVI/PS 0.028 4 0.9216
Achloronhend] Fe 0.021 4 0.974 5
chioropheno nZVI/PS 0.029 1 0.961 2
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Fig.8 Linear fitting pesudo-first-order model of phenol(a) ,1-naphthol(b) ,4-nitrophenol  ¢)and 4-chlorophenol (d)
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Fig. 10 Effect of n-butanol scavenger on the degradation phenol(a) ,1-naphthol(b) ,
4-nitrophenol ( ¢) and 4-chlorophenol (d)
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