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Treatment of Wastewater Containing Cu(II) —EDTA Using Ferrate in
Sequencing Batch Scale System
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ABSTRACT : The higher valence state of iron i.e., Fe(VI) was employed for the treatment of Cu(Il)-EDTA in the aqueous/waste
waters. The ferrate(VI) was prepared through wet oxidation of Fe(Ill) by sodium hypochlorite. The purity of prepared Fe(VI) was
above 93%. The stability of Fe(VI) solution decreased as solution pH decreased through self decomposition. The reduction of Fe(VI)
was obtained by using the UV-Visible measurements. The dissociation of Cu(Il)-EDTA complex through oxidation of EDTA using
Fe(VI) and subsequent treatment of organic matter and metal ions by Fe(Ill) reduced from Fe(VI) in bench-scale of continuous flow
reactor were studied. The removal efficiencies of copper were 69% and 79% in pH control basin and reactor, respectively, at 120
minutes as retention time. In addition, Cu(II)-EDTA in the reactor was decomplexated more than 80% after 120 minutes as retention
time. From this work, a continuous treatment process for the wastewater containing metal and EDTA by employing Fe(VI) as
muluti-functional agent was developed.
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Fig. 1. Scheme of a continuous system for the treatment of Cu(Il)-EDTA with Fe(VI).
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(a) The dried Ferrate
Fig. 3. The prepared K>FeO4 using NaClO.

J. of KSEE / Vol. 30, No. 7, July, 2008

o] HggoZA Cu(ll)-EDTAS] 2F3}E-AJ, Fe(lll)oll it

TEol2e AF 54 183 fUIEY AATS A8
At
2. 485 2 Wy
2.1. F2As o 298k KoFeOy Al
B Ao A o]83F Ferrate2] AZWH-S Fig. 29} 2tk
WAE NaClO 300 mLol 90 go] KOHES Yol o] Wy

B %, GF/IC AFAAE o]&3dte] gt £ 20 g9 ferric

[Fn:hC-JIJ-EH_.E- | | HaCHD + KOw: |
l |

[]
Sy el K Fal,
‘Washed with 3 W KOH

| Filvala oellactad | | Faagi dhen OheCaiiid |

| Aecrysalized wkh chilsd zat, HOH |
Wasshed with 3 M mjﬂl
e
A= fimes with st KOH

T
Wazhed with
fi-fseas, dallity alfs
[1
Cryitalg of B Fail,

Cwvied and stored in ¥ecusm desiccalm

Fig. 2. The process for the preparation of K;FeO4 using NaClO.
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Fig. 4. Speciation of Fe(VI) in solution.
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Fig. 5. Stability of Fe(VI) at different pH.
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A : Cu(I)-EDTA storing place
C : Ferrate flow pump
E, F : base, acid pump
H : reactor I : pH control bath
K : impeller switch

Fig. 7. Bench-Scale Reactor System

B : Ferrate storing place

D : Cu(Il)-EDTA flow pump
G : base, acid storing place
J : sedimentation tank

L : outflow tube
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Fig. 8. Percent removal of total copper.
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Fig. 10. Percent removal of total Cu(Il)-EDTA.
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