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Pilot Study on Electrocoagulation for Treatment of Typical Pollutants in
Polluted Surface Water
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Abstract:  Effect of electrode spacing on the flow field and the concentration field in an
electrocoagulation device was investigated by computational fluid dynamics (CFD). Based on this, a pilot
test was carried out to investigate the removal performance and mechanism of typical pollutants such as
COD, NH;=N, TP and turbidity from the polluted surface water. The change in electrode spacing affected
the flow state of the fluid between the electrodes. Larger electrode spacing was more likely to form a large
and irregular low-velocity zone and thus affected the treatment efficiency. The electrocoagulation device
had a relatively stable removal performance on turbidity, COD, NH;—=N, and TP. When the current density
was 25 A/m’, the main indicators of effluent met the class Il criteria specified in Environmental Quality
Standards for Surface Water (GB 3838-2002). When the current density was 15 A/m’, the effluent quality

met the class IV surface water criteria.

Key words: electrocoagulation; polluted surface water; typical pollutant; electrode spacing

AT 30 4F LUK, F Bl X K 9 VR T R AR R A
L, KRR A A R REAR . AR 2020 4F ¢ AR
BIREDROCA ) , S X 32 25 Y W8 br 1L
2255 S 1 (COD) 1 sy i R 1 45 2 (COD,,,) - 2018

AF ST X 3 b as AT 21 A4 W I i
IR, MVAECTN) VEZ A (NH,-N) LS (TP) BB #B A ik
B CHlF K ABE T AR ) (GB 3838—2002) V 287K
PR X R K TS Y E B L T RS2

EEWB: ERAETREHSBERNEERET(20182X07105)

BIEEE: BE E-mail: zhoulu@tsinghua.edu.cn.

- 76 -



www. cnww 1985. com

SRIRAL 5 b B AT 275 R ROR P S AL ety PR o AT

%385 %21

Ur R 5 U — R iR R F R T 5 L R AR
1) 32 5 Yo i e K b BB ARG AE JE B . PR R —
Pl A2 K A B R FE AN S I E T T, o]
BROBRAE  E FAARA A, P AR AL Fe SR it
KA 7= A= 45 B L T LA 2R 8 W B FH 25 Bk b
1Y M T A AZ 15 e FOK A T
ZUBE LA N RN TC T N2 AR A TR R A
ST DR R B AR 7 0T Y M K A b B AR R L
BT Z R AT, H AT, % e 2 AR e K b
B9 22 4 v T G v R A R T K, JnEp
Yupg K e 4 JE K AR R R K Y 1
AT D, HEAT B 98 240 T 3256 2= /N By
Bz KIS ITRCR 545

EF AT R AR F W T R E
R[] X6 9 3 RN B S s, 3R sl R et
8T HAR PR AZ 15 G b 3Rk L B v, 6 IR e 4
B COD  NH,-N TP it i 25 () J PR &8O Rpi A, &
T Ry He, 8RR AR A B2 75 Y st 3 2K G 1 FH 4 —
S,

1 M#H5H*®
1.1 Rk

TR FH 7K B B T A6 45 TR 5 T e T, e e 2 R 7
by DX AR L AR Ok A2 Tl & RN AR R
R85 0, TR B B K PR T A TR R
HWoORHVREE VI, AR R Pl S
TR, EEKEFEFR : COD N 20~70 mg/L, NH,-N
4 2.0~4.0 mg/L, TP 4 0. 10~0. 35 mg/L, Ji i 4 8~
20 NTU, H1, 5% 4 740~900 pS/cm,pH A 7~9,
1.2 kiR

T R G A SR &l 1R .

Yk /
kit ,/ |
HE | |
SNTT— g | R
R SR o J -
v \
it TR
ik . W“D \ \
- LS 6 Vo
SR \ "
\
v
E1 HiKRENFER

Fig.1 Layout of electrocoagulation pilot system
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Fig.2 Set-up of electrocoagulation pilot system
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Fig.3 Model of electrocoagulation pilot device
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Fig.4 Velocity nephogram with different electrode spacing
2.1, 4 AR E]BERT LI 3 A 5 R

1 5 Shy A ] Fi A ] B o L 080 BE ) AT o %
FIPIFP T BT BB AR R AN TR], DR F AR 18] D
2.0 cm AR (o FH A9 R 3 2 P A (BT EE A 1. 0 em
UL BY—2F (40 A) , LLAHOR BHE L U 3 AR )
MEELS BT, G HAR I 1.0 em B, LI 2 AR Ak
AL IR N r AR AT A/ F AR B 20T F) AT 9
BERSR o R, TR P A R O 2 8 A2 ok 22 W AL A 52
M 52K, T S FEL WAL % R 3 A AN 1150, BT 2 400 ) B
e AT R AE I Ryt — 20 B L 30 3 R R 2R 05 S
TR R | I T8 TRV IR AL AR R 0L

S = N W kA LN N 0 O

_—

LU TR R LT LT

Il
Ml |

a. BRI 1.0 cm b. BRI 2.0 em
B5 A[ErARE R BRZEENS
Fig.5 Current density distribution with different

electrode spacing

2.1.5  APUR EEREAD SO0T B B 1) 52

& 6 AN A H AR [BIFE T AP YRR fE . ALY
FEAE MK -REIE MR Z B G W), X 2
Yy a] A ) 2L EEVE T L LR % 3 2k 1 B A0 R 458 1
AR BRTS G, AV IR B2 BRSO B . K
El6m] LI T, S H AR A EE A 1. 0 em I, BRI R HELBR AR
B2 IR AR EBOR . BB B AT
JE iy, 2 PR Oy AT 32 S g A R AR 8, O
FL BRI ) B AR RS Bl DAL I B e S B A AR
A, R — 2P B | A A A

AR/

(10* mol-m™)
1.0

a. AR EIFE A 1.0 ecm b. AR E]EE 2.0 em
E6 AREBEREETAPRENEZL
Fig.6 Change of AI** concentration with different

electrode spacing
Shy i — A5 0 U A TR Bt AT 23 A 1 DL, U
P 6 H A IR TET &b (y=1. 2 m) , 2347 o 7 i 14 AT
B ERINENT F7n o W] RUA AR T rAR AT BE

<79 -



%385 H21H

OE 4 K HE oK

www. cnww1985. com

2.0 em, 2 HLHLEIEE J 1.0 em B P2 AR B AL S £
XA RN 2 LA (AT N 1.0 em BF, B 25 A 7] L 25
%Eéﬁﬁ%*&?ﬂi D] I B A7 B5F ] BE A% 7 A B 2 1

o [RVESE, BT AR TG A 1. 0 em A9 R AR 1] 7 3
tt 2.0 em [, B IR AAS T DK 7 A6 1 AL S B oy
5 FEL R () B, ik /L b R ] O R 2 AR AR B S . T LA HR
% ) B A /NS R AR BB P AL B 1 0 A R 2
A8 B2 ) AV R, S L R [ B R /DN 2 B
AT .

1000
T J 1 ' J | \ ‘ k
=
E
= 500 A L'u | ‘.\-H, o
Zé Y | \‘ | ‘
£ | [ ]| |
- 250} ‘ ' l ' i
0 0.1 0.30 0.45 0.60
x/m
a. A AIE 4 1.0 em
1000 |
T‘; 750 t A h
: L] l\ |
B 500 | ! J flk_
® _“«\fﬁ e Y ¥ b\.‘ Il
N | \ | I w
- 250} \ V \{ " |
0 0.15 0.30 0.45 0.60
x/m

b. AR ] #E 2 2.0 em
E7 AEEREETARENEZL
Fig.7 Change of AI** concentration with different

electrode spacing

g LT M HRIEE R 1. 0 om B AR AT B 41 A9
WA BE R 200 AP R ORI, wfe
2 E ke B FE R BT EE A 1. 0 em
2.2 BEEPIREENTLEIHERIR
2.2.1 NPyl L BRACR

H, 2 e X I Y R BRACR 8] 8 i
7No AL M HLERBEXS 3275 G 2K B Y 2

Rk, b B KR BE RO E o AL 2R
L IR (19 25 B D HR AR SRR B A, ROV e A

() 7K A 285 5 00 P VR R T4 45 A FH 2 B Y b 1 i
IR . LR R 15 A/ B, 7K 3
AIASETE 11 NTU £ 47, fiefm 2 BR 3 IA 5 44% 5 L
TS B A 25 A/m? B HE K B T AR E AE 8 NTU 42
i, e AR FRIRE 60%. (EAE SRR kR AR A 4%
PEF, H B B A A B ASOR AL, Sk K g Sy 7
NTU 22 47 B, Ho 28 0 2 0 0 ok 3 1 2 B R L7

o X R HEK M BEAR I, K AR TR ORI o T
YN, TCIE Y A K AL, S BUORBERUR 2% .
vt PE T B AR, AT AR PR T (0 oK U
Je SEAL PR T B NI TE T T

25+t 25t

= 3k = ik

20} RELLES 201} RELLES

= =

= 151 = 15}

= =

= 10+ = 10+
5 5
0 0
o o c~ (o] ~ O e ~ O o~
T T T 9 9@ T 7 9 9 T
- o) D (=] (=] w w w O O
T 9 T 17 T 9 9 9 9
N ()} N N N () () o (e} ()
— — — — — N (] o [\ [\
[} (=] (=) (=) (=) (=] (=) (=) [} (=]
o o o (e} [q\] o (o] (e\] o o

19 H 19

a. UL 15 A/m? b. LR 25 A/m?
E8 HEEHEFIXEEIEENEBRIR

Fig.8 Removal effect of turbidity by electrocoagulation

pilot device

2.2.2 XTEBERY BRI

F 2 0 e X A S BR AR & 9 Jr
Ro LA Y, RS R e B TP Ay 22 BRS¢
U, YRR K 15 A/m> i), H K TP #k BE AT LUKa &
7E 0. 30 mg/L LA, 3k 21 (b 22 7K R85 T 35 A 74 )
(GB 3838—2002) IV & /K A i ; >4 FiL 3L %% 5 R 25 A/
m’ i, K TP IR EE AT 2 7E 0. 15 mg/L LA R . L2
U5 15 Tl I PHLZS AL TR (90 A 2 e el R, 3 P A
7R ) AT ORI R R 27 A4 S V5 7K AR 1 56 i
ZBRBEY . L, ML AR AP R S TP A LR
BN o FUIL R R R R R 2R R B B AR 1 2
BRI Z— W e BHARAT 1 AL A £t , 2 1T 52 1)
LA TS TR AR T, Y R R
B, 25 14 LAy o) ) F A 7Y BH S -, (AR i B
B EEE TR A AR 2 | I R PRt g
TESEK TP JE ] 0. 33 mg/L ISR ME TR, 2 HL i 26 )3
Hi 15 A/m>FHi5 & 25 A/’ J5 , TP £ 5% i 39. 4% T+

« 80 -



www. cnww 1985. com

SRARAE S RS T 20T e s FOR P R F Ry P K AT

%385 %21

EZ270. 6%,

0.5} ‘ 05} :
= 3K = K
~o4f il ~0af ik
_ a
503} L03}
E E
& 02} & 0.2}
- -
01} 01}
R R
s 2 3 = = g 2 32 2 3
fii:: L ZZid
S & &8 & & R & &8 &8 &
A1 H

a. FLULA 7 15 A/m® b. HULE R 25 A/m®
B9 mEREPRKENDBHERER
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