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Abstract; A bench-scale equipment of PAC/UF short-flow process was built to investigate the
synergistic effect between powdered activated carbon ( PAC) and ultrafiltration ( UF) membrane. The
removal effect of organic matter from micro-polluted source water by the combined process was explored ,
and membrane fouling was systematically investigated. To ensure the removal effect of DOC and UV, ,
the optimal dosage and adsorption time of PAC were 50 mg/L. and 2 h, respectively. Under the optimal
dosage , the reversible resistance of the UF membrane decreased from 5.91 x10" m ™' t05.20 x10" m ™'

when the PAC adsorption time increased from 10 min to 120 min. During the optimal adsorption time, the
reversible resistance decreased from 5.70 x 10" m ™' 10 5.12 x 10" m ™" when the PAC dosage increased
from 25 mg/L to 100 mg/L. Through characterizing the molecular weight distribution, hydrophilicity/
hydrophobicity and fluorescent components of raw water before and after PAC adsorption, the mechanism

of PAC to relieve membrane fouling was preliminarily revealed. PAC adsorption could effectively remove
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small hydrophobic organic matters, humic acid and other macromolecular organic matters that caused

irreversible membrane fouling, and thus the UF membrane fouling was alleviated.
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Fig. 1 Schematic diagram of experimental setup
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distribution and hydrophobicity distribution of organic matter

H LY 5B K PR A 5 B TS e DA oG, —
Fc K VA LAY 25 i ask i 7K A R B 5 T
SRS YL, T 2 s RAE PAC T B FT IS A WL
(AR 1R, Xt PAC W R FS A K REE T T R K M
Mo Z5RFMA, JE K (A B S o 2 i /K 1 4
53, LA DOC F1 UV 5, RAE A ML 5 B /K P 2 BT
] (R R , B KPR 20 b7 A ML 5 1Y EL A3 4 331
J966.5% F175.0% , %4 PAC W[t )5 Bi K PEA LY
FrERIEREAL, L DOC 31, sk 45 i 4. 29 mg/
L %% 3.31 mg/L, KT 22.8% , it 8 2 /3 Fl 5%
IKPEA 5353 AIBEAR T 16.5% F19.9% [ WLIE 5(b) ] ;
DL UV, i, B K 2H 43 1 0. 123 em ™' f& % 0. 083
em ™ AR T 32. 5% , 1 ek P 414 FE K 4L 4 4
AIREAR T 12.5% F 11.8% o FHILFRIA, PAC W X
BRI HLY) 322 L K YA LY o 3 T sk A
BLYIAE R 75 5 W B0 7 JE % 18T, PAC W2 86 38 o 3% P
SERERIRY/Rn e < il SR

SR A K T SRR R KRR
1 B85 B DR A B B3 I I A, 2 3 A
VS — PP EE BT B, PAC MR TAL BT IS
DA K 0 Fe 7K rh e o e i AR AR LR 6

200 20

250 300 350 400 450 500 550
K58 ¥ mm
a. JFUK

200
250 300 350 400 450 500 550
B WA am
d. 50 mg/L PAC Wb i 7k

c. 10 mg/L PAC WEHFJ ik
B 6 PAC IRMFRANIER 35 KGN YRR
Fig.6  Effect of PAC adsorption pretreatment on fluorescent
organic matter

HE 6 FTLIE 5K oA 4 N RpIEE, 43 7] 3R
TNIETEITEY BT (A WA C ) DL R R IR 1
JE(T, AT, i) P AR T, T, A SR R
BN, AR FE IR 1 C0& i) i B2 0K, Ul B Jit K
AN LG S £, AR EA IR,
ZBUBAE IS 4 NFRAEE R B YA T A, (H AT
BRBEAR,ACT, AT, WSR3 B T 1. 9% |
3.8% 2.5% F12.2% X5 % FH 008 U8 AR 7 1
JEi R 100 ku, i 3E H K o B9 56 Ik S ot
IR R ZEAS R, BB JEK H 43 T > 100 ku (1)
POCHA YT BRI, #5000 10 mg/L iy PAC
JG,ACT, F1 T, WESREE S HIFEAL T 6.5% 8.8% |
4.5% F3.2% £ R AE G I () FERIR S K F B
IS L2205 PAC Fehm &4 m ) 50 mg/L i,
REFBEFHIR YT C WEIEATE IS, UiHH PAC R IY
B — S A SRS GR35 4 O o 43 A SR K PR
G503, JETHRRISY) T T R IR AR TS YL i
BB ST , T A R A LA B W B FH AT AT
R UK 1A B A TR A5 g0
B UEXT 5 A ML LT A BBRAUR , PAC
W B AL T R IR R 2 B A P SRR, B A R
FEDMENE R, AT L[] Tk s Je M iy 25 B B AN
[FIZK BTARRAIE , 3 3 PAC W B Bsf [i) 8 i o ) ik — 25
oAk, AT HE— 204 e 12 R R 2 g Y L

3 ik
@ PAC/UF Jiife T 240 PR {05 Gk K /Y

AR A AR — T N RE R PAC TR R A5 T 39
PAC # i #0T 215 DOC Fl UV, 1 K BRFCR , Z A

<31 -



#3645 H11H

T OE % K H K

www. cnww1985. com

UEA AL Y 25 BRACR , 2 h 9 I B i i) i a0 250
(19 5 BT e £ 12 25 18, SiE I IR R EF 1] 5 349 i PAC
Bt il s de AR AN R

@ PAC W B F50 4k 2 2 5 5 e AT 5 e o
FErP AN ATy e, S i nl gty G EE o1, AR R Ut
JE BRI AT I R TG 5

@ PAC W BT LUA 84 R AR K R/ 73 567
KA HIL RS B BRI W) o 1) 55 i, D20 i K R /)
T AN REAL N RSB FE MR 7> A MLILE R
TET P IR RFTCRR , AT 22 A 75 2 o MU LA 5
JE BB TS G AN R K A k2 3R v R 5 e P BB AY
WA ®E .

STk

[ 1] &m, A WligokgbugK ) Boit T
BklI]. g7kHEk,2015,41(1) .1 -3.
Li Guibai, Qu Fangshu. Application of ultrafiltration in
urban drinking water treatment: new concepts in plant
design[ J]. Water & Wastewater Engineering,2015,41
(1) :1 =3 (in Chinese).

[2] Gao W,Liang H,Ma J,et al. Membrane fouling control

in ultrafiltration  technology ~for  drinking  water

production; A review [ J ]. Desalination, 2011,272 (1/
3):1-8.

[3] LiK,Liang H,Qu F,et al. Control of natural organic
matter fouling of ultrafiltration membrane by adsorption
pretreatment ; Comparison of mesoporous adsorbent resin
and powdered activated carbon[ J]. J Membr Sci, 2014,
471:94 -102.

RN, 5K AT, B, SRR IR T A
KT BB ABEELT]. PR 45Kk ,2017,33(7)
11 -14.

[4]

Han Xinghang,Zhang Zili,Niu Yuhai,et al. Application

of short-process water purification technology with
ultrafiltration membrane in Shahe waterworks[ J]. China
Water & Wastewater, 2017, 33 (7). 11 - 14 (in
Chinese) .

JBFEN B PR 26, A DR R R AT
[BERIEVAREY G2 At e e W 5 Sl VA S = v &
7K ,2010,36(11) :9 - 15.

Gu Yuren, Cao Linchun, Chen Chunsheng, et al.

(5]

Application of the shortened ultra-filtration membrane
process in Lujing water treatment plant upgrading

reconstruction project in Nantong City[J]. Water &

[6]

(7]

[8]

(9]

[10]

(1]

Wastewater Engineering, 2010, 36 (11):9 - 15 (in
Chinese) .

M, 2O ), 45 SRR IR T 2 AL AR VT K
HmEsEJ]. A E g KK ,2016,32(15) (14 - 19.
Sun Guosheng, Wu Rui, He Li, et al. Pilot study on
short-flow ultrafiltration processes for treatment of
Dongjiang River water[ J]. China Water & Wastewater,
2016,32(15) :14 - 19(in Chinese) .

Lin C F,Lin A Y C,Chandana P S,et al. Effects of mass
retention of dissolved organic matter and membrane pore
size on membrane fouling and flux decline[ J]. Water
Res,2009,43(2) ;389 —394.

Chen W, Westerhoff P, Leenheer J A ,et al. Fluorescence
excitation — emission matrix regional integration to
quantify spectra for dissolved organic matter [ J ].
Environ Sci Technol ,2003,37(24) 5701 -5710.
Carstea E M, Baker A, Bieroza M, et al. Continuous
fluorescence excitation — emission matrix monitoring of
river organic matter [ J ]. Water Res, 2010,44 (18):
5356 - 5366.

Saravia F, Zwiener C, Frimmel F H. Interactions
between membrane surface, dissolved organic substances
and ions in submerged membrane filtration [ J ].
Desalination ,2006,192(1/3) ;280 —287.

Campinas M, Rosa M J. Assessing PAC contribution to
the NOM fouling control in PAC/UF systems[ J]. Water

Res,2010,44(5) :1636 — 1644.

fEERIT: TN (1971 - ) 53 BRI ARAR N, AR,
R T AR, 5 245 K AR B 5K Ak 3
TH B B SE b TRED H BT AT BT AR

E - mail:1291042166@ qq. com

WrFE H 2019 - 11 -01



