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Removal of Natural Organic Matter by Electro-coagulation/Oxidation —
Ultrafiltration Technology
SU Fei, LI Ying-hua, LI Hai-bo, YANG Lei, XU Xin-yang
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Abstract: Natural organic matter (NOM) in drinking water was simulated by a mixture of humid
acid and fulvic acid, which was removed by electro-coagulation/oxidation — ultrafiltration (EC/0O - UF)
process. The effects of current density, initial organic concentration, initial pH and initial conductivity on
NOM removal were investigated. Additionally, the mechanism of EC/0 — UF was explored and the
reasons for membrane fouling were analyzed. When current density was 10 A/m’, initial pH was 7, initial
NOM concentration was 10 mg/L and initial conductivity was 1 000 wS/cm, the removal efficiency of
NOM by EC/0 - UF reached 94% —97% . During the removal process, NOM was first oxidized into
small molecules, which improved the polarity of the cake layer. Then the organic matter was coagulated
prior to filtration to form a filter cake layer with more polarized structure, thereby mitigated membrane
fouling. Membrane fouling was mainly caused by particulate matters formed by aluminum flocculants and
NOM, and membrane flux could be restored to 93% - 96% of the original one after acid chemical
cleaning.

Key words: natural organic matter; electro-coagulation; electro-oxidation; ultrafiltration

E&TH: BEREAMNZESTRTHE (41571455 51578115)
WIEES: TEEL  E-mail 1 1005983937@ qq. com

<31 -



%365 %23H

T OE % K H K

www. cnww1985. com

FIH B /K AL F I A v Y B D IR, TR S IR
FZK AR RIRA HL (NOM) 23 A SR, A il — 2R 51
b A QT BE B 4 (R S 46 = F el 2R L 1k
PR Hb b AQ) E BIIE B 2 B0 LS B A P ) %
TR (DBPs) o bl T 1 K K Ak Y
B Ja— DAY IHTE A ) — B A AR M 5B, T
I, BRI K A s AT 2 B ) AR Lk I 2 2
BRT 1A pa A BRI 042 80 NOM,

BB AR AT 73 B ROR A TOAHZAZ L N 5 T
AL SE o TENREAR T, A E (UF) RER&F
MR NOM, (H Hom A7 s ) B L BE AR AR, 1T L
NOM s 308 14 ) F 2 Bk 5 7 58 2 o s P9
fdiA5 Ak 2R SCAS 3G i, MO BR ) Tk S Surkka
SR R, AR S I IR R GRS A T DL
HRFERRA YR EBRACR . Winter 24 % B,
AL TR NOM 73 J5 i M A v (L P 28 S5 AE, 4%
NS ) AR P A 20 2 I SR K, W R
Sun %5 HL S5 (EC) I HL 484K (EO) 4 A3 — 4
B g o, Bt T — i 2R e R AR S B A
(EC/O—MR) , & BS54 v i U8 DF )2 76 10 35 1 1
T EC H EO RZHG S R0K E2 AL 5 i i

ABIFE 5 R L 2R B/ E L — B 0k (EC/0—UF)
AR F 2 BRK o NOM, 2% %8 1 A fm] L2 S 500
NOM £ BRFHFE0, FF oM LRI, 5 e it
— BT B BRI K R T T R Y TR O
1 KBAMHA T &

1.1 Sms

I3 CABR AR BR BT AR B L BH AR Al (RS 20
145 mm x 65 mm x 2 mm) , 5§ 77 25 2F 4 20 2 1 9t
LA (PVDE ) BBUENR (L4224 0. 03 pum ) Sy it 84
. NOM BEULKHE: LIVRFE L 12 2 B FH IR
(HA) & R (FA) 5 (10 mg/L) BAUA HLY)
i, Jdid 0.45 wm AHLIEMRAIEGTE 4 C TR i#fF A
ZE. DL 2 (50 mg/L) AL AR Uk
P1.LX 0.5 mmol/L ) NaHCO, WA 22 th i
NOM HEUKFERY pH (BRI L2 0. 1 mol/L i)
NaOH HCI % 3 3 5, 1 3 %R 0. 1 mol/L {1y
NaCl Y o 5 YL Ja BT A 2 1 Uk, T BE 7 %
NSRRI T £ B 7K T 1 bR e K
12 3 e A TR e /K 11, P I AR 5 7K M 7K
P ORFE T 0. 1% 13k R 1 1k ORI 1547 1k 27
e, 1A 20 min,

1.2 EC/O—UF RERIEITHIE
El 12 EC/O—UF 3 E/R G, B i
1.4 LUK, Il i - )52 (36 mL/min ) $ 3
FEER B SN e o LA A A8 S 8l , PR FeHE A 1 3
Ve DR AT A2 FE o N A R
1 260 mL(150 mm x60 mm x 140 mm) , £~ Hg #% )
HRLTE A A 94 ¢m® (145 mm x 65 mm X2 mm) , Jif
TG T35 FE # (300 v/min ) DL 3 G- R K
FE L g R 5] o IR REALR o T~ FE ]
THREG B K&, 5 A 5N B R 22 (R R T
30 kPa, i s Jy A% R M I o JBEZEL A THOER AT — /)
IR, h 10 AR 2 27 4E PVDF B I8 R 4 i, A7
HAEHI RN 24 em® s CRLERS T8 8 40 10
4 100 ku,
Hiim AR

5 =

5

X 1
g
JEK
N VT
1 EC/0—UF IHEBETE

Fig. 1 Schematic diagram of EC/O — UF process
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residual aluminum content
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Fig.4 Change of membrane flux with time
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Fig.5 SEM and EDS images for different membranes
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