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Abstract

This study presents the optimal conditions of zero-valent iron (ZV1) pretreatment for color removal from real dye wastewater.
Removal of color by ZV1 was strongly subject to the acidity of the wastewater buffering the pH increased after ZV1 reduction.
The real dye wastewater did not contain a sufficient amount of acidity and thus it was necessary to supplement acid to the dye
wastewater before treatment. In continuous operation of iron column, the empty bed contact time (EBCT) and initial pH were
varied to find the optimal conditions. A non-linear regression model fitted well the experimental result predicting that the
optimal EBCT and pH for 80% removal efficiency was present in the range of 57~90 and 5~5.9, respectively. Color of column
effluents could be further removed in the following biological oxidation step and the biodegradability of wastewater was also

enhanced after iron pretreatment.
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Table 1. Characteristics of real dye wastewater

Item Value
pH 77+ 03
Acidity (mg CaCOg/L) 50
BOD (mg/L) 16.4
COD (mglL) 105 + 12
TOC (mg/L) 64 + 55
SS (mglL) 128 + 11
TN (mgl/L) 30
TP (mg/L) 2.5

mLoll 8x50 AAES B doA YHI
lessTM, USA)E 47 1, 25, 5, 10 g8 FE&tHon 34]
HEt A2oA 160 rpm £E2 AN & AEE
AHst] 02 um membrane ZE|E A FstgTh A =
AFE UV-vis BZFF =7 (Agilient, USA)E AFE3te] 714
Fd 99eAMY FFE Aol E BA Frhstaoh

23. G713 EEHAH
53 mL R AHA 24 AP A8F AR} 22
T 949 7MY HIAHOttawa, Canadd)E 111

gu|2 FZ5H T GF/IC 9 FA(Whatman, USA)E A&
sto] gt & FH|E dAHFE G7HE ZHho IR
2 fg=4

[e)

om FAAFAIZHEBCT)S 0EFH 1087+
=

A AR FolUA AEAA 4FS TR 94

A5 27] pHol WE GHE AEAA 2HE B

ste] A5A Rl FAAAL Frhstel 7] pHE 572
A

A7 & dPAFE FP5ATh 2 AT mpvt
membrane ZEZ I3 T 7AF
A FYelHY FFE 2ol 5 Y Frlskdth

24. SHSEHE Y
=

F7Hd 29 +XZ2TE Edz FF A
71 918l %7 pHe EBCT ZAd wE A
= 2 (DF 22 IARZ AFAIA

color = p + B; pH + (32 log(EBCT) )

SAS(the statistical Analysis System ver 9.1)2 Al-&3}o]
ARJZRE AP AREANRF L E BT

25, EMEH

Ho NMEEAE nZ@AYPS|(ADMI)AA  Altste
ADMI spectrophotometric method(APHA, 2005)ol ™2} 73
FohEglon, MR BEE 95t P-Co A% EFAY
(Lab Chem Inc, USA)E 3A &t A&ttt Asets
A2 2 FHBOD)+= Hach BODTrak(Hach, USA) FX1E A}
83t 4590 7|e} FEHE2 Standard Methods(APHA,
2005)0l whet EA 5T
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Fig. 1. Visible absorption profiles in anaerobic batch iron
reduction experiment.
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Fig. 2. Relationships between color removal and amount of
iron added in batch experiment.
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Fig. 3. Visble absorption profiles of iron column effluents
depending on the initid pH of dye wastewater.
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Fig. 4. Visble absorption profiles of iron column effluents
depending on the EBCT.
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Fig. 5. Fitting plot of non-linear regression model with
experimental data shown in Table 2 explaining the
dependence of color values on EBCT and initia pH.
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Table 2. Color vdue and removal efficiency under various operating conditions

oH EBCT (min)

10 20 45 60 90
7 127 (56%) 77 (73%) 77 (74%)
6.5 128 (56%) 120 (59%) 100 (66%) 67 (77%)
6 129 (56%) 115 (60%) 110 (62%) 93 (68%) 58 (80%) 62 (79%)
55 90 (69%) 54 (81%)
5 100 (66%) 75 (74%) 52 (82%) 5 (81%)

The number in the parathesis is the removal efficiency
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Table 3. Color and biodegradation of iron column effluent

after bioassay
Sample Color values BODs/COD (%)
pH 5.0 44 (75) 2
pH 55 57 (90°) 22
pH 6.0 55 (110) 30
Wastewater 291 16
Effluent from a WWTP 43 -
Ozone treated effluents in 3 i
the existing facility

" Color values of ZVI column effluent before bioassay
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