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Abstract

Car washing wastewater which contains nonbiodegradable pollutants
such as surfactants, waxes, lubricants and antifreeze which results
pollution on water environment. The number of Car washing shop in
Korea reach almost 14,000 places and the most part of them have
small scale. Therefore there have been some problems in treating Car
washing wastewater by biological methods.

This study was conducted to treat Car washing wastewater by two
steps electrolytic process using dimensionally stable anode(titanium
coated with IrO.) and stainless cathode(H-C metal). First step is
electro- coagulation process packed bi-polar media between main
electrode. Second step is electro- oxidation process to degrade remain
soluble organic matters.

The optimum electrolytic conditions such as current density,
electrode clearance, conductivity, pH and reaction time etc. were

studied in this paper. And the capacity of each step and economic
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comparativeness with traditional methods were determined. Through

this study, it is confirmed that two steps electrolytic process is an

effective method to treat Car washing wastewater in Korea.
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221

. Table 2.1

Table 2.1 The cause and countermeasure of the pollutants for each

item

Items Cause Countermeasure

pH
COD , , ,
SS 1 1

n-Hexane ) ) .

ABS

Table 2.2

, LAS ABS
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Table 2.2 Characteristic of Car washing wastewater in Korea

Items
1996 1996 2000
pH 85 9.7 58 79 75 77
CcoD 140 210 50 656 33 162
SS 135 210 384 441 35 128
n-Hexane 12 35 12 24 8.0 56.0
ABS 2 5 1 35 2.3 75
222
COD
pH

- 19 -



223

Table 2.3

, ABS

pH, COD, SS, n-Hexane

(48).

Table 2.3 Critical effluent standards of Car washing wastewater

in Korea
Items
pH 58 8..6 58 8.6 58 8.6
COD(mg/L) 50 90 130
SS(mg/L) 40 80 120
n-Hexane(mg/L) 1 5 5
ABS(mg/L) 3 5 5
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3.1

Fig.3.1

(Ir02)

200mm, 95mm

260mmx 130mm
0.85L ,

200mm x 90mm ,
6mm (49).
Peristaltic Flow Pump

’

250V, 100A mper

D.C. Power Supply

- 21 -

’

(Ti)
H-C Metal

0.2mm,

(1994)

25mm

1:1



[

e

E.-\“s i

@
Fh

o 8 0
A [

D] o

:)G

1. Inlet Reservoir

. Feed Pump

Packed Bi-Polar Electrolytic Reactor
Floating Separate T ank

Outlet Reservior

D.C. Power Supply

N o g~ w0

Electrolytic Oxidation Reactor

Fig.3.1 Schematic diagram of two steps electrolytic system
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3.2

’

CODwn, Nn-Hexane, Anionic Surfactants

’ ’ ’

CODwmn, n-Hexane, Anionic

Surfactants, TOC, pH, T emperature, Zeta Potential, Conductivity

’ ’

100 500mg/L

0.05 0.3L/min , D.C.
Power Supply 0.13  4.15A/dm’
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SDS(Sodium
Dodecyl Sulfate) ,
NaCl
Table 3.1

Table 3.1 Characteristics of Car washing wastewater

Analysis Items Unit Range Average
CODuwn mg/L 120 300 180
n- Hexane mg/L 5 10 54

Anionic

Surfactants mo/L > 7
SS mg/L 30 150 72
pH 6.5 8.5 7.8
Conductivity g Blcem 350 680 580
Zeta potential mV -10 -24 15
T emperature 21 25 22

- 24 -
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CODwumn, n-Hexane, Anionic Surfactants,

SS, pH, Conductivity, Zeta potential, T emperature ,

Standard Method

Table 3.2

Table 32 Analytical methods and instruments

Analysis Items Instruments M ethods
SHIMADZU
TOC
T OC-5000A
Titrimetric
CODMn
(Closed reflux)
n- Hexane HORIBA OCMA - 300

Anionic Surfactants

M ethylene Blue

SS

Fitering
(GF/ C filter, Whatman)

pH, T emperature

HORIBA DM-21

pH Electrode

Conductivity

LC-84

Zeta potential

Zeta-Meter 3.0+

- 25 -



4.1

6mm 25
1500p ¢/cm
Fig4.1
Fig4.1
20
Fig4.2
1
(46).
Fig4.3 6mm
100 500mg/L
. Costaz
Fig44 100

500mg/ L
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25mm
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Fig.4.1 Voltage versus electrolytic time at various current density

with 6mm of electrode clearance
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]
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Fig4.2 Voltage versus current density at various conductivities

with 6mm cell clearance at 25
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20
=
i)
2 15
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=
10
5
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Currrent{A)

Fig4.3 Current versus voltage with variation of choride concentration

at electro- oxidation process
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—e— 100mg/ |
100 —=— 300mg /L
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Fig44 Current versus voltage with variation of choride concentration

at electro- coagulation process
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421
2 CODuwn
200mg/ L, 750u G/cm, 0.2L/min
05  25A/dm? . Fig45, Fig46
CODuw
2.0A/dm’ 4
8 60%
(1999)
Naumczyk (1996)
CODuwi (15)(50).
2.0A/dm? ,

, 58%, 65%
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100

=} 58 drr? —— 1A/ dm
80 —&— 1,50/ = 30 T

60

20 ﬁﬂ——ﬁ

0 4 a8 12 16
Electrolytic time(min.)

COD removal(%)

Fig45 CODw. remova according to the current density at
electro- coagulation process(reactor condition : conductivity

750p &/cm, flow rate 0.2L/min and CODwn. conc. 200mg/L)
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—— .54/ dm? —a— 1A/ dm?
80 —h— 1.54/ drrE —»—ZAfdrE
S
o -
= 60 R
E
=
o 40
o
L
20
0
0 3] 10 15 20 25 30 35

Electrohytic time(min, )

Fig46 CODw. remova according to the current density at
electro- oxidation process(reactor condition : clearance 6mm,
conductivity 7504 ¢/cm, flow rate 0.2L/min and CODw. conc.
200mg/L)
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422

Mendia(1982)

(1992) (16)(51).
Fig47, Fig4s8 CODw»
. CODwn 200mg/L, 2.0A/dm?, 0.2L/min

100 500mg/L

5 , 750p /cm
50% , 15
750p G/cm 50%
CODuwin . Chiang et al.(1997) (1999)
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100

80

T 60
=
©

o 40
)
O

20

0

—— 500 urhosom

—a— 1000 prmhics/om

—8— 750 prifos/ om

—x— 1500 yrmnos/ om

4 6

8 10 12 14 16

Electrolytic timel{min.)

Fig4.7 CODw. removal according to the conductivity at

electro- coagulation process(reactor condition : current density

2.0A/dm?, flow rate 0.2L/min and CODw. conc. 200mg/L)
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100

—a— 500 umhioss am —i— 7H] prrhass o
a0 —— 10 prhes/cm —— 180 umhes/cm

60

a0

COD removal(%)

20

Ll o 10 15 20 20 30 35
Flectohtic timelmin.)

Fig4.8 CODwn removal according to the conductivity at
electro- oxidation process(reactor condition : clearance 6mm, current

density 2.0A/dm?, flow rate 0.2L/min and CODw. conc. 200mg/L)
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423

4 10mm
CODw 200mg/L, 2.0A/ dm?, 0.2L/ min,
7500 G/cm CODwn
Fig4.9
6mm 4mm
(1992)
(51). 6mm
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a0 —&— Hrm —— 10
= 60
=]
o
=
]
') 40
]
O
20
0
Q 5 10 15 20 25 30 a5

Electrolytic timef min)

Fig.4.9 CODwn~ removal according to the clearance at electro- oxidation
process(reactor condition : conductivity 7504 ¢/cm, current density

2.0A/dm?, flow rate 0.2L/min and CODw. conc. 200mg/L)
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424 pH

pH 750
U ©/cm, 0.2L/ min 05 25 A/dm’
. Fig4.10 pH
. pH
) pH 7 5
) pH 9 7
H’ OH
, OH"
H* pH
OH" ,
pH
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M —e—Electro—coagulation —#— Electro—oxidation |
10
a
Ill a \.\\“‘\-
7
B
5

{ 0.5 1 1.5 2 2.5

Current density {A/dm®)

Fig4.10 Variation of pH according to the current density with

conductivity 7504 &/cm and flow rate 0.2L/min
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43.1

2.0A/dm?,
/cm, , 25mm, 6mm
CODwumn, n-Hexane, Anion Surfactant

Fig4.11, Fig4.12

, 0.15L/min

n- Hexane

n-Heane
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a0
=0
%
w©
5 40
5
c
20
—o— CODMPn —s—n—Hexane —t—f'-.ELS:
0
0 0.1 0.2 0.3 0.4 0.5 0.6

Flow rate{L/min)

Fig4.11 CODwn, n-Hexane and Anion Surfactant removal according to
the flow rate at electro- coagulation(running condition : CODMn

200mg/L, n-Hexane 54mg/L, Anion Surfactant 7.2mg/L)
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Flow ratef L/ min)

Fig 4.12 CODwmn, n-Hexane and Anion Surfactant removal according
to the flow rate at electro- oxidation(running condition : CODMn

200mg/L, n-Hexane 54mg/L, Anion Surfactant 7.2mg/L)
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Jar - test

Table 4.1

T able 4.1 Comparison of characteristics by each treatment method

2
CODwn : 90% CODwn : 68%
n- Hexane : 82% n-Hexane : 47%
ABS : 92% ABS : 45%
Current density : 2.0A/dm? Al2(SO:): : 200mg/L
Conductivity : 750p ¢/cm NaOH : 120mg/L
Flow rate : 0.15L/min Polymer : 12mg/L
15kWh/m® x50 ’
=750 /m’ ) ,
=850 /m
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1 2 ,

2. , 20 A/dm?, 25
Aldm?, 0.15 L/min 7504 5/cm

3. s 675 mgconl

A- min, 27 MQ@n-rexanel A mMin, 2.3 Mgass/A- mMin
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