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Abstract

The mean pH of wastewater discharged from the plating processis 2, so aless amount of alkali isrequired toraisepH 2to 5. In
addition, if sodium sulfiteis used to raise pH 5 to 9 in the secondary treatment, caustic soda or slaked lime is not necessary or
only asmall amount is necessary because sodium sulfiteis alkali. Thus, it is considered desirable to use only FeSO,-7H,0 in
the primary treatment. At that time, the free cyanide removal rate was highest as around 99.3%, and among heavy metals, Ni
showed the highest removal rate as around 92%, but zinc and chrome showed a low removal rate. In addition, the optimal
amount of FeSO,-7H,0 was 0.3g/L, at which the cyanide removal rate was highest. Besides, the free cyanide removal rate was
highest when pH value was 5. Of cyanide removed in the primary treatment, the largest part was removed through the
precipitation of ferric ferrocyanide: [Fes(Fe(CN)g]s, and the rest was precipitated and removed through the production of
Cuz[Fe(CN)e], Nio[Fe(CN)e], CUCN, etc. Furthermore, it appeared more effective in removing residual cyanide in wastewater
to mix NaSO3 and N&,S,0s at an optimal ratio and put the mixture than to put them separately, and the optimal weight ratio of
N&aSOs to Na,S,0s was 1:2, at which the oxidative decomposition of residual cyanide was the most active. However, further
research is required on the simultaneous removal of heavy metals such as chrome and zinc.
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Table 2. Characteristics of synthetic wastewater

Items Concentrations (mg/L)
pH 2.0
Cu 164.9
Zn 134.3
Ni 57.1
Total Cr 21.2
COD 150
Free CN 130
Complex CN 197
Total CN 327
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Table 1. Characteristics of heavy metal and total cyanide discharged from plating complex

Items (mg/L) D plating complex T plating complex S plating complex
Cu 216.8 383 311.3
Zn 204.1 146.4 50.2
Ni 40.6 79.5 97.9
Total CN 291.6 290.8 422.6
cr't 2.4 301 255
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Table 3. Experimental conditions for removal of the heavy metad and CN
Experimental conditions A B D E
Initia pH 5 5 5 5 5
NaS,0s (9) 0.1 0.1 0.1 0.1 -
FeS0,-7H;0 (g) 03 03 03 03 03 0.3 03
FeCls-6H20 (g) - 0.25 0.25 - - 0.25 0.25
Settling pH 5 5 95 5 5 95
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Table 4. Remova characteristics of cyanide and heavy metal
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with operating conditions

Items A B C D E F G
Residual total CN (mg/L) 170 253 1915 172 170 190 175
Residual free cyanide (mg/L) 2.17 11 45 145 0.95 15 288
Removal eff. of free CN (%) 98.3 99.2 96.5 88.8 99.3 885 778
Tota Cr (mglL) 21 21 001 0.01 21 21 0.01
Cu (mglL) 58.3 50.3 76.25 62.8 483 42 795
Ni (mg/L) 50 4.0 05 50 40 40 0
Zn (mglL) 134 134 08 122 134 105 16
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Fig. 1. Change of residual CN concentration with FeSO, dosage (8) and settling pH (b).
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Table 5. Removals of heavy metals and CN with and without formaldehyde and Fe*

Dosage (g/L) Results (mg/L)
Formaldehyde | FeCls [ NaSOs CNT Zn Ni crt Cu cop
Primary treated water 197 143 40 21.2 483 150
0.1 15 9.6 205 <1 <0.02 208 15
0.1 15 9.4 26.0 <1 <0.02 254 15
15 15.1 20.0 <1 <0.02 230 15
0.1 0.1 15 47 23.0 <1 <002 214 15
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Table 6. Residual cyanide concentration after secondary

treatment
N&SO3 NaS;0s5 Residual cyanide
dosage (g/L) dosage (g/L) conc. (mg/L)
15 - 42
- 15 14.45
1.0 0.5 2.50
0.5 1.0 0.62
0.75 0.75 0.94
4 82 2
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