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Comparison of Electrocoagulation and Chemical Coagulation
in Removal on Water Treatment
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Abstract

Electrocoagulation has been suggested as a promising alternative to conventional coagulation. The
process is characterized by reduced sludge production, no requirement for chemical use, and ease of
operation. However, this coagulation has scarcely been studied in water purifying process. This study was
performed several batch experiments to compare turbidity removai between electrocoagulation and
chemical coagulation. In addition, characteristics of floc were evaluated with zeta potential and particle size
distributions. Electrocoagulation showed a relatively higher removal of turbidity (approximately 5%) with the
same aluminum amount than conventional chemical coagulation. In addition, turbidity removal by

electrocoagulation was less sensitive to pH and was greater for more extensive pH range than chemical
coagulation. The results of zeta potential and floc size distributions illustrated that electrocoagulation
provided the preferable conditions for coagulation such as zeta potential close to zero millivolt and

increased portions of particles in the range of 40 and 100 ym.

Key words: Eletrocoagulation; Chemical coagulation; Removal efficiency; Foc characteristic

2 X|

S8, a8l HL MHE 2

FHo: &7

.M E

£301% & 5o olF 2e F2ol= Jol BIT
& M2 247 sl 37 DE F thgol o W7

2

=

E
=

=

o} i3l N AARER e SN 7Y
F8% 24 29 shtolth @A Seiuke 353
27 3He FES AU Yo FYste] Fxo|
= ERE UA od 44E PG FARFe
24 2ot H714 WS Folx, o ¥ 4

2 O

*Corresponding author  Tel: +82-2-880-8915, Fax. +82-2-885-7376, E-mail: myhan@snu.ackr (Han, MY))

689



Journal of the Korean Society of Water and Wastewater
Vol. 18, No. 5, pp. 689-695, 2004

Aol A7) A3 el AEg va

A Behe 5ol £Ro 9% f502 439
23 Wzl AsdA AAe) gold B3 P44
71E $erg30) th¥-golth. HeHePolN pHol w
2 9705 $AAS Hwse Tt 2k

(pH 1~3) AL(SO,); + H,0 — AP*
(pH 4~5) 8AP* + 200H"

— Alg(OH) 5
(pH 5~9) AP* + 3H,0

— AI(OH), + 3H*
(pH 9 o]A) AP* + 4H,0
— AOH),” + 4H*

A FE of 2|3t 3183 L FF YR T &
Aul7} Bo] 28HM, &3FA A HYde &
229l AMajo] B H|&o] E: o] B /Mo
gag FEo|}

A71€¢3 3L AVE FFe SAEE g
A 722 BEEEEC] dFolN 428 F&o] 2
g3 A7 o2 F3l3te] 3, o] dojutA 3§t
€ Aot} Yol RotE AFe e do)
€ A7A FFe2 g3 Hu LaE F&o)
b g8 2 F2olsAe FAEE
= FAEA Hed, ole 3, FF 4 A3 540
Sty A AFHet} & AR o A
SollA S E o] o] slEhts 2 AHE dodA
U 2oz AE &3 2 Ay 2N A e 98d
< AAZE Ro] AV Al Wyolth. ¢Fulw
SHE AHEERAUE A, A7EHA vYeElde d4
o thgt g2 2 ol ’—‘-]-4 gom, FFoM =

AP*o] o] &2H 3 FAMe F 7HA
Mechanismol] 2] ﬁ:7]-/‘\7} A $c} (Rajeshwar
and Ibanez, 1997).

(F3) Als) — AP*(ag) + 3¢
(&3) Mechanism 1
2H,0 + 26 — Hy(g) + 20Haq)
Mechanism 2
JH* + 26 — Hyg)

o] 7184 I A Y] 2a, 1}

690

o] shetobE Hrhl B ediy £do] foldirie
40 Ao 45 A A, 35 A&, oil-water
emulsion 53 22 ThoFg $aa] Holdl o] &5 3
Aot 2 A7) &3] FeAMeld H4E dFe
719 e Aot A& ¥ o) 7129 FFA
Aldd] o] & Jhesttid ol 7|E 3333 FH
Hjgte] ZHHG LA ot FE F4E3 ) e
AqUAE HFH 4 gloenz §7 slHo|n A4
A Aoz AndE.

7189 AP AME Jar-teste] o HF &3
A ¢ pH HHE A sta, dxte] At 5
A /S e ¥ 228 Y-S o JA
o F5d & FE5E 43 Ao &3 22¥4
9 23 dddle FaAA oIt A/ =& 3
33 nbAIA 2 dFolE SR £2E 4F
oiEel &3 pH /9, ¢Fuigl & dae Aet
A9, 38 dale £¥ HEE AuBoan 23
o &€ AHE 4 9l

w2t B d3e 318 A7 W 3
4 48 53 (1) ¢57vE 43 pH 23 &
= AAREF (2) YA Aol 271E B ¥o
% F59 EAL Hlw B8l Av|eHe 58
A€ AE3aA @t

2. ¥ NE A U

2 AYdAe 271837 3833 25 L&
9} AbZ} o} =Y Jar tester £7](10.5 X 10.5 X 22cm’) &
o] &3l &2 APE AN MBS F£EH
A 10cm Heldl Ue MEY TEA ol =
. BAst. A28 g3 A9 wixe
Fig. 1¢] 284" AANY AV¢3 & Ar|Rsl, 223
§, QA9 eAdoln, el Ase 34, B
Y4, A3 &l AYel A48 U5 S5
o oF 0.016g/L kaolin& F7}sle] 9 NTU¢ gz
zAson S48 A5 J4E Table 14 &
o ot

A48 WX 71839 A5 A9 A9 2o 8
x16cme] ¢F0F W 41 HE2 dFsigo

S#e| AL 242 05em HH oz At A
LTI ARVLZIFAANE ol43dtd Fuo) 24V



BTG - AT - bR

NOIREYYR| o
18 6&, pp. 689-695, 2004

Electrolysis

Sedimentation

Flocculation

" -
@ [ : PR 3
I Do 9 9w
o e,
(a) Electrocoagulation
Coagulation Flocculation Sedimentation
L < | s
g a 6
v o . ol .
W ES e® j o %, ae
B . 2. O] 2 .-
o . ; 'D‘ .

(b) Chemical coagulation

Fig. 1. Experimental setup for electrocoagulation and chemical coagulation.

Table 1. The characteristics of raw water

Turbidity Temperature pH Alkalinity

9NTU 15-18°C 72 35mgiasCaCO,

tgom, dFAE 32
g 38 48 #39 F
1.9~2.1A2 & B ZddA 428 4F0)F
o] 4 o FdsH BEXE 4 3EE niadE
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Table 2. The conditions of experiment

£ SRAZ AL(SO,), - 16H,0& AHE3td &3 A
Z97 FAld 4 &3E 30 27 100rpmoZE A
Palgon, ¢4 wuk @ AHE HAr1SAH Y
A 15%, 5rpmo 2 &4 wukd AAEY 1, 308
ot AAANZ F RS A A shegF el A
€9 SAA FYFo WHE 1~6mg/LasAlo}r], A
71 SN E B9 ¢FuF £FE &7 A8
AFE 30sec~10min2 ¥ 3 A1 Z )} (Table 2). pH
3~117471 9] et H,80,9 NaOHE Alg-ste] o]

Electrocoagulation Chemical coagulation
Coagulation « Electrode : Aluminum « Coagulant : Alum
+Voltage : 24 V + Aluminum doses : 1~6 mgh. as Al
+Time : 30sec~10 min * Rapid mix : 100 rpm, 30 sec
Flocculation 25 rpm, 15 min
Sedimentation 30min
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Fig. 2. Effects of aluminum doses on turbidity removal.
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Fig. 3. Design and operation diagram for alum coagulation?
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Fig. 4. Effects of pH on turbidity removal.
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Fig. 6. Zeta potential of floc created from rapid mix in chemical
coagulation and from electrolysis in electrocoagulation
(Aluminum dose =4 mg/L as Al, pH = 7.2).
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Fig. 7. Particle volume distributions after flocculation in each
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