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Abstract

This study based on electro-coagulation & oxidation reaction is applied to wastewater treatment. Electro-oxi-
dation reaction is used to remove cyanide(CN) which is contained in plating wastewater. Cyanide is transferred
by gases such as NH;, NO,, CO,. Analysis result and removal efficiency of Cyanide which is contained in
heavy metal wastewater of plating plant, are shown as following paragraph. In electrode arrangement experi-
ment, removal efficiency of carbon electrode(-)/STS316L electrode(+) arrangement method is superior to carbon
electrode(-)/carbon electrode(+) arrangement method. Removal efficiencies of cyanide in different HRT such
as 30 min, 45 min, 60 min, 75 min and 90 min are 85.5%, 93.1%, 98.0%, 98.7% and 99.4% respectively
in carbon electrode(-)/STS316L electrode(+) arrangement method. Finally we can estimate the critical point
at HRT of 60 min which the variation of removal efficiency is decreased and HRT to obtain removal efficiency

of less than 1 mg/LCN is minimum 90 min.
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Table 1. Characteristics of raw water (K plating factory)

Ttem Concentrations Ttem Concentrations
(mg/L) (mg/L)
CN 172.00 Ni 582.65
Cd - Pb 1.99
Cr 1.97 Zn 2,275.00
Cu 37.49 Mn 0.60
Fe 27.88 Mg 9.60

(+)

Electrode

Rectifier

=

Agitator
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Fig. 1. Schematic diagram of reactor.

Fig. 2. Schematic diagram of reactor(Lab-test).

Fig. 3. Schematic diagram of reactor(Pilot-test).
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Table 2. Operating condition(lab-test & pilot-test)
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Table 3. The removal efficiencies of CN by HRT and electrode configuration (lab-test)

HBT carbon plateb - STS316L plate carbon plate -carbon plate Remarks
(min) CN (mg/L) Removal efficiencies (%) CN (mg/L) Removal efficiencies (%)
Start 159 - 159 - Raw water
30 23 85.8 60 62.3
50 10 93.7 33 79.2
60 3 98.1 20 874
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Fig. 4. The removal efficiencies of CN by HRT and
electrode configuration(lab-test).
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Table 4. The composition of gas occurred by cyanide

treatment
Item Concentrations (mg/L)
CO, 2,246.0
(6(0) N.D
NOx 6.0
NH; 101.7
HCN N.D
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Table 5. The removal efficiencies of CN by HRT(lab-test)

HRT Carbon plate - STS316L plate

(min) | CN (mg/L) |Removal efficiency (%) Etc.
Start 159 - Raw water
30 23.0 85.8

45 11.0 93.1

60 3.0 98.1

75 2.0 98.7

N.D : Not detected

90 1.0 99.4
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Table 6. The removal efficiencies of CN by HRT and electrode configuration (pilot-test)

-HRT Carbon plate - STS316L plate Carbon plate -carbon plate Eite
(min) CN (mg/L) | Removal efficiencies (%) | CN (mg/L) | Removal efficiencies (%) )
Start 166 - 166 - Raw water

30 32 80.7 82 50.6
50 4 91.6 55 66.9
60 4 97.8 52 68.7
100 100
o0 |
g o5t g 80t
3 w 70|
8 90 r g 60t
[
5 § 50 |
w 85 % 40
3 § 30 |
5 80 | g 20t —e— Carbon piate - 515 316L
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Fig. 5. The removal efficiencies of CN by HRT(lab-test). Fig. 6. The removal efficiencies of CN by HRT and

A A71F gl o3 gREE AA} o] Fo|A
b2, STS316L #o] A9 d=sxHe Axy 4tgre}
OCI¢} HOCl 53 22 2+3}A|9) A Alo) carbon T
Ho} 5:31c) o2 AR carbond] A$ &
F BAAEE 2 AYdA BEEL AAZ
graphiteTh= EZ 2 Y0 Z ALLA] AR o)F
A o3 gej@ie] HAET, oj= Q% AT EW
o] Aot HN3 8-S AsEa, &9
carbon YALE Q18] H71H g Lol 2RAPo g
carbon plate®] A9 F&A A-dT Zo] Bl A
Aol A Ao @AY/ e 1Yol os 9
o2 A%d ALz 1 A=) U7 54 AR
o W XA Egich o]F Q13 lab-test B} o -&3<)
pilot-test®] carbon platecir] Yx}e] &e]&-go] 3
i Asigkgo] @A 3 vold e g dgHn

Table 73 Fig. 72 @3 Aoz AAQHY 4
A= A8 48 A" fAsg oy 90
min ] A= AvrE oz @A go] A AL
2A vt ol d&5A80 o3 Aog I
Hog ALHE ] AL 3E2 AP ¥ 10%3
T 9 A7 vdEd & doy B g9 B¢
3% o2 JERt

r.l

electrode configuration (pilot-test).

Table 7. The removal efficiencies of CN by HRT (pilot-

test)

HRT Carbon plate - STS316L plate
i) | ON @) | oy o |
Start 137 - Raw water
30 38.0 72.3

45 14.0 89.8

60 10.0 92.7

75 4.0 97.1

90 1.0 99.3
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Fig. 7. The removal efficiencies of CN by HRT (pilot-test).
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Table 8. Concentrations of treated heavy metal
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(Toxic Classification Leaching Procedure, H&4 f
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AN Qe Po) ZF5ETkn RS ok

D{H rﬁi
oo N,

5.2 B

A7 AEE ol &3t =EFHY FF
T Al MEass
g3 2t

(1) AZ ux|o] w= 2AF o)A carbonTH-ySTS316L
oz ux)stE w2l o] carbonT(-)/carbonTH+)
o2 wA3IE WHET AR HHagol oF 10%

& 9%
golny] A% 4y At

Concentrations of heavy metal by electro-oxidation
Item Raw water (2006. 7 ~ present time)
(mg/L) (mg/L)
2006.07 | 2006.09 | 2006.11 2006.12 2007.2 2007.04 | 2007.06

AS N.D 0.07 N.D 0.05 N.D 0.02 0.09 0.05
Be N.D N.D N.D N.D N.D N.D N.D N.D
Cd N.D N.D N.D N.D N.D N.D N.D N.D
Co 1.05 0.87 0.96 0.16 0.08 0.72 0.46 0.11
Cr 1.97 0.87 1.73 0.28 N.D 0.11 0.12 N.D
Cu 37.49 1.79 3.74 2.07 0.16 9.74 5.38 N.D
Fe 27.88 2.21 0.48 0.03 0.05 0.04 0.10 N.D
Li 0.03 0.04 0.04 0.04 0.07 0.04 0.08 0.03
Mn 0.60 0.87 1.74 0.72 0.59 1.74 1.72 0.71
Mo 0.02 0.01 0.04 N.D 0.03 0.00 0.00 0.03
Ni 582.65 0.41 5.93 6.09 0.18 1.73 0.17 0.70
Pb 1.99 0.29 0.16 0.08 0.09 0.15 0.11 0.06
Sb N.D N.D 0.07 0.08 0.05 0.07 0.07 0.04
Se 0.09 0.11 0.09 0.06 0.08 0.06 0.12 0.11
Sr 0.12 1.08 0.92 3.01 4.52 0.95 7.33 3.62
Ti 0.41 0.00 0.00 0.00 0.00 N.D N.D 0.00
\% 0.01 N.D 0.00 N.D N.D N.D N.D N.D
Zn 2,275.00 1.02 2.02 0.50 0.65 1.11 0.47 1.50

N.D : Not detected
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