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Removing High Concentration Organic Matters by
Using Electrolysis

Dae-Soo Gil - Byung-Hun Lee - Jea-Keun Lee

Dept. of Environmental Engineering. Pukyong National University

ABSTRACT

Organic removal from synthetic wastewater by electrochemical methods was inves-
tigated with various operating parameters, such as current density, retention time,
electrode gap and Cl/CODc, ratio. In electrolysis, dioxide iridium coated titanium
{IrO2/Ti) and stainless steel plate were used for anode and cathode respectively.

The CODec:r removal efficiencies between plate type anode and net type anode were
about same effect, but electrolytic power using net type anode is low than plate type
anode. The Cl/COD¢ ratio was about 1.5 kgCl /kgCOD¢; when organic removal ob-
tained 70 %, Cl'/CODc ratio needs 2.2 kgCl /kgCOD¢, so as to organic completely
remove. The removal efficiency of organics increased with current density. retention
time and Cl/CODc¢ ratio, but decreased with increasing electrode gap. The rela-

tionship of operating conditions and COD:, removal efficiencies are as follows.
CODc, (%) =80.0360(Current density)” ' x (HRT)**'%x (Gap) """ x (CI//CODe,)***%

There existed a competition between the removals for CODer and ammonium during
electrolysis, the removal of ammonjum was shown to be dominant and CODe¢, removal

was low. But CODc removal was raised as addition of alkalinity.

Key Words : Electrolysis, Organics Oxidation, Current Density. Cl'/CODe¢, Ratio
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Table 1. Operating condition of electrolysis

Operating condition Unit Varied range Remarks
Chloride me/L 1.000 -~ 20,000 NaCi
Current density A/dm? 0.5 ~5.0 Ammeter
Electrode gap mm 5~ 25 Human work
HRT hrs 0.5~ 5.0 Influent pump
CODg, mg/L 5,000 - 30,000 Glucose
NH4™-N mg/L, 2,000 NH4Cl
Alkalinity(as CaCOs) mg/L 6.000 NaHCOs
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Fig. 3. Current versus voltage with variation
of chloride concentration at HRT 2
hrs and electrode gap 15 mm{elec-
trode area 600 cm?).
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Fig. 4. Current versus voltage with chloride

5,000 mg/L at HRT 2 hrs and elec-
trode gap 15 mm.
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Fig. . Comparison of CODc removal effi-
ciency with electrode area 1 dm?
and 6 dm? at CODc concentration :
30.000 mg/L, chloride concentra-
tion @ 5,000 mg/L(HRT 2 hrs, elec-
trode gap 15 mm).
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e AW &
2371014 §7]
%i 23.5 %, 34.0 %, 575 %9l

&<

A0l &9t 5000 mg/LE #H7teta & A% &
928 78l CODe ¥ % 15.0C0 mg/LS)
o) Az g veRd K55 9 Hejee]
I AFIL(HOCIHOC) Y F= ¥
3t Fig. 79 YR ATE 4 Table 20 f23k
Aae| ¥atgat 20 E COD AHFE e
ach AFdEe Frbe) wil fde dhol

&ole ¢ f

#Zrdtn, Mg feEidae
2 velgoen CODYlsE %328 Ut
A9t felnRRLe 440 AA Ly

6000

5000

4000

[
AL

Chloride (mg/L)

3000 4

—&— Without glucose
-0~ With glucose

1000 | /

800 4

%

2000 +

400

Free chlorine (mg/L)

200 4

0 1 2

Cufrent density (A/dm?)

Fig. 7. Variation of chloride and free chlor-
ine according to current density with
CODer concentration : 15,000 mg/L
and chloride concentration : 5,000
mg/L(HRT 2 hrs, electrode gap 156
mm).



AZEelel g 2% /71848 AA 549 257

Table 2. Variation of COD¢, removal and free chlorine with current density

No. Current de;nsity ACO]?C, AFree chlorine kgCODre/kg
(A/dm”) (Inf.~Eff.:mg/L) (me/L)* dFree Chl,
1 1 1764 5 352.8
2 2 5198 102 51.0
3 3 6445 320 20.1
4 4 7173 280 25.6
5 5 8629 355 24.3

* AFree chlorine=(Free chlorine in W/O glucose -
Operating conditions
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Fig. 8. CODc¢r removal according to retention
time with chloride concentration
5,000 mg/L(current density 2 A/dm?,
electrode gap 15 mm).
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Table 3. Variation of COD¢r removal and free chlorine with HRT

No. HRT (hrs) | 4CODe (Inf.-Eff.:mg/L) | dFree chlorine (mg/L)* | keCCDre/kgdFree Chl.
1 0.5 1164 17 68.5

2 1 3431 60 57.2

3 2 5247 110 47.7

4 3 8507 110 77.4

5 4 11748 150 78.3

"AFree chlorine=(Free chlorine in W/O glucose - Free chlorine in with glucose)
Operating conditions © CODe 15,000 mg/L. CI” 5,000 mg/L, C.D. 2 A/dm® and electrode gap 15 mm
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Fig. 11. Variation of chloride and free chio-
rine according to electrode gap with
CODc concentration : 15,000 ma/L,
and chloride concentration: 5,000
ma/L(current density 2 A/dm?, HRT

2 hrs).
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Table 4. Variation of COD¢r removal and free chlorine with electrode gap

No. | Electrode gap (mm) | JCODe (Inf-Eff :mg/L) | AFree chlorine (mg/L)* | kgCODre/kg4dFree Chl.
1 5 6793 165 41.2
2 10 6886 105 65.6
3 15 5372 110 48.8
4 20 2067 105 19.7
5 25 1448 145 10.0
* 4Free chlorine=(Free chlorine in W/O glucose - Free chlorine in with glucose)

Operating conditions :

CODe¢r 15,000 mg/L. CI” 5,000 mg/L.,

Current density 2 A/dm® and HRT 2 hrs
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