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Decolorization and organic removal characteristics of a SBR process combined
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Abstract

The purpose of this study was to evaluate the performances of zero—valent iron (ZVI) combined SBR (Z—SBR) process in
decolorization and organic removal of synthetic dye wastewater. The batch test for optimizing the operation parameters of ZVI
column showed that the appropriate EBCT was around 11 min and the pH of the dye wastewater was below 7.0. During the step
increase of influent color unit from 300 to 1,000cu, about 53 to 79% decolorization efficiency could be achieved in control SBR
(C—SBR, without ZVI column), which resulted from destroying azo bond of synthetic dye in anaerobic condition. For the same
influent color loading, Z—SBR showed always higher decolorization efficiency than C—SBR with an aid of ZVI reducing power.
The TCOD concentration in Z—SBR effluent was 20—30mg/L lower than C—SBR effluent although the TCOD before and after ZVI
column was nearly same. It means that breakdown of azo bond by ZVI reducing power could increase biodegradability of synthetic

dye wastewater.

Key words : azo dye, decolorization, organic removal, SBR, ZVI

FHIOf : OI=HE, M=AH, RZIEHA, A5 324 HISE, 7K
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AEH 3 St (7 5, 2006; Mielczarski et al, 2005; Lin

M= Aol wet A5 98, GAEY 5o ul$- et al, 2008; Epolito et al., 2008; Shu et al, 2009). °]=
CheFhel] whet 1 o] wig- Hatshar, thke] whalAd ZNT7} AbslE A 3Ash o) og] MEE 3=
=AE FdE0] A= o] Hrk (7 5, 2008). azo Agte] 2H=]7] WZoelt} (Cao et al, 1999; Nam and
k Al el ek W COD w57) 7] wliol] w4 Tratnyek, 2000; Shu et al, 2009). Acid orange IV,
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Table 1. Composition of the synthetic dye and organic wastewater

Dye wastewater”

Organic wastewater (source)

TCODcr (mg/L) 67-146 400 (Glucose & Yeast Extract)
T-N (mg/L) 2.9-34 40 (NH4CI)

T-P (mg/L) 0.14-0.32 5 (KH2PO.)

Color (color unit) 300-1,000 -

pH buffer (mgCaCO4/L) - 250 (NaHCO»)

1) Mixture of Orange Il, Congo Red and 4-AAD by 1:1:1 (weight basis)
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Synthetic dye  Synthetic organic
wastewater wastewater
(8L/day) (8L/day)

effluent

Guard Column : 0.25L (EBCT = 11min)

—»effluent

317-SBR

21 Column : 0.50L (EBCT = 22min, ZV1 EBCT = 10min)
Fig. 1. Experimental set-up
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Fig. 2. Operation mode of the SBRs in a cycle
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Fig. 3. The effects of ZVI dosage on the decolorization (a) and first order rate constant (b) (initial color unit = 314 cu, pH = 7.0)
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Fig. 4. The effects of pH variation on the decolorization efficiency (a) and first order rate constant (b) (initial color unit = 286~320,
ZV| dosage = 20g/L)
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Fig. 8. General overview of the fate of azo dyes and aromatic amines during
anaerobic-aerobic treatment (Frank and Santiago, 2005)
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