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The Treatment of Heavy Metal-cyanide Complexes Wastewater by Zn**/Fe” lon and
Coprecipitation in Practical Plant(I)

Jong Cheul Lee' - Tk-Joong Kang*

KL Corporation - *Department of Chemical & Bio Engineering, Kyungwon University

ABSTRACT : Wastewater discharged by industrial activities of metal finishing and electroplating units is often contaminated by a variety
of toxic or otherwise harmful substances which have a negative effects on the water environment. The treatment method of heavy metal-
cyanide complexes wastewater by alkaline chiorination have already well-known(1* Oxidation: pH 10, reaction time 30 min, ORP 350 mV,
2™ Oxidation: ORP 650 mV). In this case, the efficiency for the removal of ferro/ferri cyanide by this general alkaline chlorination is very
high as 99%. But the permissible limit of Korean waste-water discharge couldn’t be satisfied. The initial concentration of cyanide was 374
mg/L(the Korean permissible limit of cyanide is 1.0 mg/L max.). So a particular focus was given to the treatment of heavy metal-cyanide
complexes wastewater by Zn*/Fe” ion and coprecipitation after alkaline chilorination. And we could meet the Korean permissible limit of
cyanide(the final concentration of cyanide: 0.30 mg/L) by Zn"%Fe™ ion and coprecipitation(reaction time: 30 min, pH: 8.0, rpm: 240). The
removal of Chromium jon by reduction(pH: 2.0 max, ORP: 250 mV) and the precipitation of metal hydroxide(pH: 9.5) is treated as 99%
of removal efficiency. The removal of Copper and Nickel ion has been treated by Na;S coagulation-flocculation as 99% min of the
efficiency(pH: 9.09~10.0, dosage of Na;S: 0.5~3.0 mol). It is important to note that the removal of ferro/ferri cyanide of heavy metal-
cyanide complexes wastewater should be employed by Zn"/Fe* ion and coprecipitation as well as the alkaline chlorination for the Korean
permissible limit of waste-water discharge.
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Fig. 1. Schematic diagram of treatment plant.
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Fig. 2. Electroplating process flow chart.
Process pH time ORP Chemicals
1* Oxidation 10 60 min 350 mV NaOCl
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2™ Oxidation 7.0~8.0 30 min 650 mV NaOCL
!
Coprecipitation(Fe/Zn) 9.5 30 min Fe, Zn, Na,S
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!
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) .
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i
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Fig. 3. Flow sheet of alkaline chlorination, followed by Fe/Zn co-precipitation for removal of metal complexes.
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Table 1. Characteristics of raw wastewater

Pollutans Concentration

Q(m’/day) 17~22
pH 2.0~8.0

CODwn(mg/L) 480~1100
CN(mg/L) 83~720
Cu(mg/L) 110~322
Cr'%(mg/L) 71~216
Ni(mg/L) 68~192
N-h(mg/L) 5.0~33
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Fig. 4. Removal efficiency of cyanide at various time in 2
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Fig. 5. Removal efficiency of cyanide concentration at various
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Fig. 7. Removal efficiency of cyanide concentration at various
pH in 2™ oxidation tank(lst oxidation-time 30 min,
ORP 350 mV, pH 10; 2™ oxidation-time 30 min, ORP
650 mV).
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reduction-pH 2.0, ORP 250 mV; 2™ reaction pH 9.5).
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min).
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