%37 % %194 o 2 K HE K Vol. 37 No. 19

2021 10 A CHINA WATER & WASTEWATER Oct. 2021
SRR R R SR SR LR R R o
FE e DOI:10.19853/]. zgjsps. 1000-4602.2021.19.006
% i
NomAME
% V.
s &

ANEESFIN BE/UF XA L2528V It

e 20 me 1,2 =12 N 1,2 2 s 1,2 1,2 L3

Weemy S, REEC, 3k A, F R, XREX, F X%

(1.EKSF ZAXALTRAFTIRELEZRE, Hd Ky 410082; 2. 9d K5 EARIAE
Fr2, #d Ky 410082; 3. Ky FAHLXE A RTAEANSE], i KiF 410007)

W OE: BET M ABR B R E(BF) 5RE(UF) BRA T L8R, 6 me
FE I A AL T L0y Hoh, R T R A AT NaOH Fo NaClO 500 30k i 2 b 2 77 )
BERR TR TIEEFGEF W FEHFIE, &R EN,BF R EBANE ZHE, T AR LR
— B BRI EM LB R RIFO R E, AA T UF A PR ZBEILEZ MEKEERT %
BARACTEJE K AR AR T ik A 3 R VT 1 T 4 0 RAR ik A R B R A e R 04 25 R ad T 4
EHAT T F )G B R T RN Fh, mBRAEE3 HILFF AT P RAIARLE, R E
R B BB EBANA LR REA LT LA EF BRIERTHEFTEFRREGERE ZH,
Bl LA AT T R RIS SR AR S BT F a9 VR R LR ST A5 R A R R AR P F R A R
TR 52 3 e 70 0 AP R BOR L, VA 2 L s AR 69 AR

KR K, BB, BFE; FFEk; B

RESHES,: TU91  TERINES: A XE4HE. 1000 —4602(2021)19 - 0033 - 07

Characteristics of Membrane Fouling Mitigated by Different Cleaning
Agents in BF/UF Combined Process
HE Wei-peng'”, QU Meng-jun'?, SHI Zhou'?, ZHENG Sa'*, WU Hui-ying"?,
LI Bo’

(1. Key Laboratory of Building Safety and Energy Efficiency < Ministry of Education > , Hunan
University, Changsha 410082, China; 2. College of Civil Engineering, Hunan University, Changsha
410082, China; 3. Changsha Planning & Design Institute Co. Lid., Changsha 410007, China)

Abstract; A lab-scale experimental device was established for the combined process of ballasted
flocculation (BF) and ulirafiltration ( UF') using microsand as the carrier. The effect of the microsand
dosage on the ultrafiltration efficiency and membrane fouling was analyzed, and the flux attenuation,
fouling reversibility and flux recovery rate of the contaminated membrane were investigated when citric
acid, NaOH and NaClO solutions were used for separate cleaning. A cake layer with special structure and
good water permeability was formed on the UF membrane by adding appropriate amount of microsand in
the B process, which was conducive to improving the membrane specific flux, slowing down the

membrane fouling after washing and improving the effluent quality during the UF process. However, it
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could not effectively inhibit the accumulation of the irreversible membrane fouling. Different types and

concentrations of agents were selected for separate chemical cleaning of the contaminated membranes.

The performance of alkali cleaning was better than that of the oxidant cleaning, while the acid cleaning

had the worst cleaning performance among the three types of chemical cleaning. The reason was that the

ability to remove various kinds of pollutants for each cleaning agent was quite different, leading to a

significant difference in the degree of irreversible fouling removal. In addition, the mitigation mechanisms

of the membrane fouling under different chemical cleaning conditions were preliminarily revealed, and it

was pointed out that the type and concentration of the chemical cleaning agent should be taken into

account in the actual operation to optimize the cleaning performance.
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reversibility
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Fig.5 Variation of membrane flux under different types and

concentrations of cleaning agent

SEAER 3 A R R A TS Y v 3 VR
TS B B Xof i G v PR R 5 AN Bl 6 Fr o W]
Y ARET R Atk SR Ak 273 VR R R AT B Uk
B, AT A R RS G (LR AR5 ) 1k
A HRGERCR L T Ry A AL R e . BRI &
MR 1% 1 5% R FRIEF T I DR, AR W] 75
YeH R 4K T PRI Y 0. 431 7 8/ % 0. 413 3 I
0.367 6, [&iE 451 4. 26% F1 14. 85% , 1fij 1% F
0.1% F10.5% i) NaClO AT I BRI, A AT 35
YA 33 T FE T 69.89% F177.88% , I if AN ] i §5
YU o L S A (A BT (B P ) o LR 2
40% ) . SRR F NaClO 15 Fh I8 e 700 40 He, 2R

0.05% 1 0. 2% F) NaOH XJ 52 {5 4l £ 4T B ph T 1t
J& ANTT IS QA 53 A R Al K e 1Y 7. 34% Fi
4.36% , 4% F L [A] — 15 R B0 I A9 675 B (i b o5
FL BRI 8. 59% F 5. 15% , X 82 i 12k
T R R R R P R — R B 3 R S 3 AN T
YU 45 28 TR A TN, DA il 3 R % B T IR R 1T
S AL 75 G, AR A5 52 775 G JBE 1) 25 /K Pk e 75 2]
ARG AHTEREAT B AL 22 T BRI, B2 B S Ak
B RIZERE Y M i e 1 4% 51| SO R T 5
JRT YL U O AR B A TE W 25 5

0.60 AT e
R 375 e fi
w045
&
i 030
=
0.15
"~ ee =z ¢z
2 £ ZZ ZE=
2 = £ =g
S S S
SRS 5 Q g 3
S < S S
B 6 & UEIThERIR BN RS R AT M R R0

Fig.6  Effects of cleaning agent type and concentration on

membrane fouling reversibility
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