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Comparative Study on Pretreatment Process of Ultrafiltration: Chemical

Coagulation and Electrocoagulation

ZHAO Kai"?, YANG Chun-feng', SUN Jing-qiu>*, LI Jing', HU Cheng-zhi**

(1. School of Civil and Transportation, Hebei University of Technology, Tianjin 300401, China; 2. Key Laboratory of Drinking Water
Science and Technology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3.
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Abstract: The ultrafiltration membrane response mechanism and the effect on the membrane fouling under dead end filtration were
comparatively investigated in ultrafiltration pretreatment processes using chemical coagulation (CC) and electrocoagulation (EC). The
effects of AI’* dosage on the flux of the membrane ,the properties of the floc ( particle size, strength coefficient, recovery coefficient,
fractal dimension) and the properties of the cake layer were studied. The results showed that taking EC as a pretreatment method, the
flocs were stronger and more compact, the cake layer deposited on the surface was porous and higly hydrophilic; while in CC
pretreatment, the flocs were loose and had low strength, which would be compacted and crushed easily by the pressure in membrane
filtration process, resulting in relatively dense cake layer and low hydrophilicity. Therefore, EC was the most effective pretreatment
process to alleviate membrane fouling during operation, which could maintain a flux that was about 5. 57% higher than CC.

Key words: ultrafiliration; chemical coagulation; electrocoagulation; membrane fouling; cake layer

B UE (Cultrafiltration , UF) 3 A& iy F HAR K A9 #8584 fE2% Feup g 1) JIX AR RESE EIE AR IE U Z MY
PEREC 2N M A B BB S K b BB R —,  MERTEAR R, BETT S UF (935 Y ¥ 40 B8 AIK 8
AT A3 88 2 BRI 4 K v 4 2 LA i M WL R, AT VAR (HA) 559, %) gy
Bk R 241 UF iR E 2 BRI B T CC 15 EC 34k UF Bk b HA SRS e
RN AR R K & P RE, RENS BUAL GEk FIRLEE, 5L T CC 5 EC iR AP i X 2
AP T R TR . bt g v vkt I IR E SR A S R , T AT T AN R 2R AR
R R, (HY UF Sbfdi e, 5 Tt PEBOR R R AT R i L.

R JE 3 T P RS A A B i i 7 | S 1 ME5R®

BR R, 3 B UR S T2 N 4

RS R, B K A T S Bk L1 BUEI DK

5 UF A4, N ENR s i Hin' . ek BRI HIK . 260 HA B NOM, FRIGE &
RGeS FIREE(CC) S5 L ZBE (EC) MRy YiE B 2016-06-06; f&1THHA: 2016-07-04

S BB T 22 AN T LA i s e T L o 2y et
%}ﬂﬁﬁnﬁﬁz$’ [ A4E T l':[j]j(}ﬁ%:g ~12] BEAa EHEE A BEL(1990 ~ ), T W L8504k, B985 1) A Bkl 45

} KHEAKERIS 5 AR , E-mail : 834144572@ qq. com
E}Z%%Eﬁ ,CC %u EC %g]%%ﬁ%% l:I:lﬂ:/ﬁﬁj'C B(J ?\,’2 {z[:gﬁﬁj fr"%% w JHIHEE R, E-mail ; czhu@ recees. ac. cn



12 4 BRPILAE IR T BT 20 OSSR EE S i 2R BE 4707

HA VI pH =12 FIEHE T  ERE 1 i i as 1252
PR 24 h, SRJ5 T 0.45 wm JEIE IS8, 85N
HA S8R, [ 5 BTk in A HA 453, HA
() He BE AR F5 76 10 mg L™, M E W m A 0.5
mmol - L. ™" i) NaHCO, 1E R ZZ th )5 , i3 pH H 0. 1
mol - L™ ) NaOH Fl HC1 8 & 7, 3 ] NaCl i85 1%
WL R E 1 mS-em ™" i AT FH 25 50 34 R 43 Bt
1.2 REIrik

EC {55 . 50k H A il A ML I (A3
J3 400 mL, FombEA HK D) Vel nies, B BHP
W8k AR AR, Ml ROSF 2 115 mm x 65 mm x 2
mm , AR EIHE 20 mm. #R4E Faraday 72 736 B I
10,20, 30 A-m CHLE 3 min,{iﬁ%ﬁﬁ‘l%&ﬁ‘]
AP WA E 2.5, 5, 7.5 mg- L' iR e L)
200 r-min P 3 min,lgﬁ}ﬁ[))\ 100 r-min " "EH 15
min 2R E K.

CC k5 M EB 7K MG AL (S0,),
18H,0, At B AL AP WEEHR 0.5 ¢« L ARV A7
PRGN, [RIRE P A A DL AR Sy SO
F R H R N 0. 667, 1.333 ., 2 mL+ min ™',
AT 3 min K AL BRIEI IR RS B SO0 A NS ALY
Wy A% 2.5, 5, 7.5 mg-L~" iR 56 S5 LA 200
remin PRI 3 min,%ﬁu 100 r*min 123 15 min
IR E K.

UF iR56 . B EC, CC [ 18 min J5 ¥ M
F Vi T v RS BB DR AR (A AR L 180 mL)
P, R R R AR L, ZE T R 0. 1 MPa (1)
M T AT AE L UE R AR 1 R,

N2

R

1 UFRBEERE

Fig. 1 Schematic representation of UF process
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Fig. 3 Effect of AI’* dosage and adding mode on membrane flux
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Table 1  Variations of floc strength coefficient, restitution coefficient, fractal dimension with Al** dosage and adding mode

il 2.5 mg-L7! 5mg-L7! 7.5 mg-L7! 10 A-m~2 20 A-m~? 30 A-m ™2
TR R — 48.55 41.71 71.75 75. 46 66.33
VEE Y — 32.20 73. 60 38.77 56. 08 22.22
I Y%L 2.23 2.15 2.16 2.28 2.38 2.26
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