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KOk AR 7 DvE , FECHEIR AR, Rk, R R B 500 B2 1 AR i — (R B8 T2 350 7 32
E| S o

ARG T — RSB 0E T2 iE s v, 22 DUBURL B A0 W BRE 5510 ok 32, anadi o ok - 9ORER O gl ok
BB AUk A S SR B A7 3 B b AN SURE AR ) 1 B3 T A XU, L 4 WA 00 A0 A 5 B
C A BB 5T T AE 2% BH 30 Ao 5 FH A 18 EL I B 00 BB 5 g TR B I K i 2R 1A, BB AT R e bk fr 00T,
ZHRA AT AL TN B B L5 Je i far 5/ o e, ASHIFSE b DLVE 95 H MR KRR SR K,
HRFRERIMEFRBZNLER T KR R-HEEA S T2 iE g, DU R K
REEE T ARt 5%
1 MB5ER%
L1 SEIedfs

S8 R oA RS R A B TR £k (polymerized ferrous sulfate, PFS, 43 &0 #k ¥ B 21%). i R 41
(aluminum sulfate, AS, HRERWE 53%, LI ALO, iT) BIMIKIKS, W F SR8 A BRA A Gt
I ARG R (PAC) IR, BHECKH 200 H, W T B R GG ERA BRAF . Feil (%
B4R NaOH) 5 U G R4 Gl PR SR BE 7%, Wi B 00 B 19%) 8 Tl 9%, T3 N KM Ak 27350 A7
B . S50 BT Y i 0 =X rh 25 2F 4 8 8 B I O IS R IR e A PR AN |l 4 o B i i &
/% (PVDF), IR FLAE A 30 nm, P22 NAE N 0.7 mm, AME RN 1.3 mm() R4, B4 4
RN 35 m*, TR BCT 5 MR, KRR 1R

T JRIKIKRBHE

Table 1' Characteristics of raw water

S pH TRIE/G MWJE/NTU  TOC/mgL") COD/(mgL") M#i/(mgL") HEA/(mgL"
FieNe| 6.7~8.2 5.5~313 9.05~35.1 3~4.6 5~33 0.11~0.32 <0.01~0.53
FHIE 7.26 r_ 17.13 391 20.01 0.21 0.05

PR Ry o BB TR (DS . BT B RS . RA R M Tk,
Pt 14 min, BT 2T pH B2 KU Rk, FBS pH R — W2 7.5 4. HE
Uik 1h, HEL RIS, BEE2~-3 K. CAEI R, RS T BREAKAE Y JLT 4 E8 o 2
i, MR ER KR 2 60% R, PRk, BRERZEARIL-T- 5 8 A6 [R] 40 3 22 AR AR i
60% .

12 LWRERFE

TR B AR, A B 1k Y8 VD A AR 15 Y W N IR 22 1 A 0, SIS T R K 28 50 pm
48 2t U8 28 P U85 P A JROK AR, A B0 S A, [ R T G A 2R A B0k R T M i il
G AR . SEge Y, CRERHEIR ST, BB KIS T mhT, K IER BRI 117 hy
FEZH A B2 47 29 min J5 HFAT 1 min B RPE VBRI 1 m’-h'), 76 V0 [A] B iE A7 e < (MRS
Sm*hh). MBEIE AR R EME R U0, KRR TR RS R T R R (RN 0.75 mPhT),
Je W3R i — 20 R AU A 6 TS e R B B S2 ), SR FH U R BN AT ARk o R SR TR i 3 ot B B
IOAJFOK AR, 8 A SRS, A 3B T BRINZ55h) . FGe AR I 15t v A F1 s ) 267 B0k
K H shic £ #5 5 24 (transmembrane pressure, TMP)., 1% & 41 14 15 5 15 22 19 & ¥4z 1770 I T 30 kPa
(). LR E A 1 R,
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Fig. 2 SEM images of the membranes with and without PAC addition
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Fig. 3 Particle size distribution of raw water and TMP variation at different dosages of PAC
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%M 156.6 nm, KT S50 il I8 - YL 4% (30 nm), R BH DABEWE)Z N =2 XA vl 15675 Gy 2 5000
g | R DR RS TS Y i E ML . BEE PAC B mR N, V5 YR ) PAC KT, WA T HEES
5 1T B2 Ml A RS . 4 PAC MR IN il S mg L7 BF, 43d 12 d 3817, TMP 4 30.4 kPa, 81745
Wa, LAas SHOK R I b e R0, TMP /1 30.4 kPa & 8] T F& & 14.72 kPa(13 d); 244 fin PAC
B = 10mg L' B}, &3 9diisty, TMPikF| 25.1 kPa; 4k 214 il PAC # & & 20 mg-L™
i, {217 6dJ5, TMP 2538 % 28.7 kPa, X J& i T S 15 e 99 PAC MRt , AR T Hire
L RBE 9 T ) Y L TR S IS SR AR SR MR R LR, TS YRR AR LOZE (B 2(c)). (AR A
PAC W FFEE ), MUENLR T PAC B £, V5 s ffar s o, PR S S50BETs Yo R i i 7191,
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(OS5 e AT . HT IR 4 T, YRR 2 Bl SV o e
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Zeid 4 d#yistT, TMP HE 2 24.7 kPa; AS £ 0 2 4 6 8 10 12 14 16 18
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Fig. 4 TMP variation at different dosages of aluminum sulfate
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hydrolyzed flocs
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Fig. 5 Membrane fouling behavior based on PFS hydrolyzed flocs
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WRBREN (A AT, FUKR A E A 1 mg L) B 2= FUKH b, %58 T B AL AL BT — A&

U T I 6 W, R >,
PE] 3 — 20 0 R TS G, DT ZE 4R U8 I ) iz 3o | BB A 5
Frita) . Horr, BUE i PAC B, Zida2d . '
JZAF. TMP ik 5] 30.4 kPa; i il 4 kb # 5 | = 00
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Fig. 6 TMP variation with/without chlorine pretreatment
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K F 0.1 NTU. BRI R i A BRER 24, (B30 R BRI A2 1 ) BB U 24, PRk, Bk
HK PR B T Wk B AR 28T 0.01 mg L™, ik F [ 5 A & I K K BT bR #E (0.3 mg'L™", GB 5749-
2006), FE PSR IE SIS 54, TOC M5 3RN 9.43%, FEE A HLYI B (L COD it) i &k %
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Table 2  Effluent water quality characteristics of the integrated iron-based-floc-UF process

U TOC COD PR AR
BUE/NTU 2 53R/% B (mg L) £33 /% FEWE/ (mg L) 2R % FiE iR/ (mg L) EBRR/% FawE/ (mg L) %% /%
0.01~0.18 98.9~99.9 2.7~3.7 21.7~30.2 2.8~8.8 20~49.3 <0.01~0.04  77.8~933  <0.01~0.36 <32.1
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H 6.36%, EWERRBRAEN 45.45%, WAEMEBREFNT 20%; AKX KIHLRIKR-BERTZ0, H
2R 1 W B S R N E R PE R, B IR TR BRI A BRR A — e B, Hip ToC, #E
AENY LBRE (UL COD I, B, BARERESHN 21.7%~30.2% . 20%~49.3% . 77:8%~93.3%
<32.1%.
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Abstract The integrated adsorption-based ultrafiltration (UF) process has attracted much attention due to its
small land-occupation. However, granular adsorbents, such as activated carbon, nanoscale-iron, even sand,
which were always investigated in previous studies, not only caused the membrane surface damage during
filtration, but also lacked the related practical operation parameters. It’s well known that the hydrolyzed flocs are
loose and their adsorption ability is strong. Therefore, the pilot-scale performance of the integrated floc-UF
process was investigated with the raw water obtained from a river in Changzhou, Jiangsu. The results showed
that cake layer was the main fouling mechanism of UF. In comparison with the powder activated carbon (PAC)
and iron-based flocs, the aluminum-based floc-UF process performed worse. Owing to the more looseness of
flocs' compared with powder activated carbon, lower fouling degree occurred with iron-based UF process
because of the thinner cake layer and thus lower pollutant load induced on membrane surface. In addition,
compared with the UF membrane alone, the operation time increased by 71.4% and 100% after the addition of
optimum dosage of powder activated carbon or iron salts. Moreover, although the microorganisms in the
membrane tank were inactivated by chlorination pretreatment, the membrane fouling was alleviated to a certain
extent. For the effluent quality, the average effluent turbidity of the integrated iron-based-floc-UF process was
lower than 0.1 NTU, and the iron concentration was lower than the national standard (GB5749-2006). The
removal rates of total organic carbon, total phosphorus and ammonia nitrogen also increased to some extent.
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