%40 A H17H tOE 2 K HE K Vol. 40 No. 17
2024 49 A CHINA WATER & WASTEWATER Sep. 2024

DOI:10. 19853/j. zgjsps. 1000-4602. 2024. 17. 002

=11+

SRR A FR#T MBR IR SN M AR S SRt

Fhoms!', EAA, HFEImES, KEES
(1. TEFRRERARFAENS, TE 4N 750004; 2. T EBEIRFEAA RN,
TE AN 7502005 3. FPEAFRESKEARL TS TELERLELEFRALB R T4
AR E, R 100085)

OE: AR AR AT AR A B A RS %5 (MBR) WP R e AR LA, i T AL Ak
B LA RE), T AR B e — T 0 £ 57, AT R T3 L A KT MBR 2 49 A At
JE AR A AT, 18 iF A2 hE W 4E | ’”"57]‘75' ‘ﬂﬂiy’ma\:.%i)u’c,;ti%&@rﬁﬂfxﬁ%%@m L3R ik
F kAT AT RGARR) AT T E A R A SR oM, AR R AR R R T Y
Az BakiE, REAN, iwxﬂm.m%‘mmfé% ﬂﬁﬁé&&ﬂ%‘? SFRMFEAEMERK,
19 % AP IEXT R B 75 Je ey B AR A B0 £ 7, BARRBL, TATBE A9 7F 8k ARG, B
ATARE LW T RN ERE T EBRSER L TE2BRETAEERSVORK, TARER HRELE
BIHRIE S TG D AR TR PO RANDER SR ER -, B ETE KE
R BAEZGBEER A2 AT B ARG AR EI4F, BT ABE £ L a9 A RM =W KR &
EHFERANEERRY R A2d T X ey 2 BB AL I8, B A TRILA, B o & B A 4 3T
BB T X, ARIER e BT B RR .

KW BAVREE; BFE; WA, A

FESES: TU992  XEFRIZAE: A XEHS: 1000 -4602(2024)17 - 0009 - 07

Identification and Analysis of Membrane Fouling with and without Lining in
MBR
SUN Peng', HU Chun-sheng’, JIAO Ru-yuan’, ZHANG Wei-jun’

(1. Ningxia Environmental Protection Group Co. Ltd., Yinchuan 750004, China; 2. Ningxia
Houde Environmental Protection Technology Co. Lid., Yinchuan 750200, China; 3. National
Engineering Research Center of Industrial Wastewater Detoxication and Resource Recovery ,
Research Center for Eco—Environmental Sciences, Chinese Academy of Sciences, Beijing 100085,
China)

Abstract: As the two commonly used membrane types in membrane bioreactor (MBR),
membranes with lining and without lining show differences in the membrane fouling characteristics due to
the difference in structure and properties. In this study, the fouling in the membrane with and without
lining which was used in typical wastewater treatment plants in the upper reaches of the Yellow River
were identified by scanning electron microscopy, UV-visible absorption spectrum, three-dimensional

fluorescence spectrum and Fourier transform ion cyclotron resonance. The types and forms of the fouling
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were analyzed to obtain the information characteristics of contaminants in different types of membranes.

From the results, there was little difference in the types of pollutants contained in these two types of

membranes no matter inorganic or organic pollutants, but the selectivity of the two membranes to different

pollutants were significantly different. In general, anti-fouling ability of the membrane with lining was

strong, and the pollutants of the membrane with lining were mainly concentrated on the outer surface.

Specifically, the membrane with lining was easier to trap metal ions and form inorganic metal ion

membrane fouling. Moreover, the distribution of organic matter types in the two membrane fouling were

basically the same, with good performance of benzene rings and proteins removing, but the membrane

with lining showed better interception performance. Besides, it had better effects on soluble microbial

products and lignin removal which have more toxic or difficult to degrade in the regular treatment process,

but these contaminant were easy to adhere to the membrane pore, and therefore, it was necessary to

further select the membrane cleaning method to ensure the continuous membrane filtration effect.

membrane bioreactor;
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Fig.1 Variation of water production flux of two

membranes with operating time
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Fig.2 Morphology comparison of inner and outer
surfaces and cross section between new and old membranes

with and without lining

<11 -



%405 F17H

OE 4 K HE oK

www. cnww1985. com

2.3 SHBRELINEBTEAR
F4 B R B T AAAE SR AR T, i — 2L E
i BRI A3 T A5 2 SR T Y 32 B BT A AL
Fe.Ca Mg.Zn %5 (WLFR 1), H AP RS 22 K 1H Al Fe .,
Zn & AR, U D A 3k 2 4 e B AR
b B R A HE B B

F®1 BHE5EEHABRRASETEAR

Tab.1 Mental elements on the membrane surface

with and without lining %
P 5T 54K 5L
A bR Lkl ARl s
(0] 46.39 45.21 66.82 66.47
Al 14.23 9.65 12.14 8.41
Fe 9.19 17.89 3.78 7.51
Zn 14.64 12.51 5.19 4.52
Ca 7.46 3.48 4.30 2.05
Mg 8.09 11.26 7.77 11.04

T BTG G &R on R i il s
VeXHI5 YW A T W AR IR EA T ICP-OES /N, 25 5L I,
B3, Ak UL, A Ao BB TS e i v B o VR B
e T AR A B, BREE B FAh, BRI & B B TS
YW BEHER J . C(Fe)=C(A1)>C(Zn)>C(Ca) , 1%
455 5 EDS i ot BAT —E py xS ni . teAh A
fol B35 e W v ) 4 Ja v B I AR A R
Ut B A 4o B 25 5 T A 4 i 5 e 9, 3 T B 2 1
T fof BB B A B R 2 MUK, DR B TR L
FHEFL, AR T 48 B T — et R
VLA, T B E 25 2 R R h i & s s

0.090
0.085 —
—~ [ Jarted
T 00802 T
0
E o015
=
£ 0010
0.005
0
Ca Al Mg 7Zn Fe

B3 et 5T AR L THIT R AR T
Fig.3 Comparison of inorganic pollutants of membrane

with and without lining
S RERE A YER 5T
— BRI, VA A T AT AL R P 5 A ) B

2.4

g H G O AE 30%~50% 2 18] . A ALY T 2
Dy TE N Y B I 2, T U 1B K PR RE T R
FEAR MBR RGEM AL FRER, I, & kAT T
Tl AT ML 00 %) 2 1 B % L
2. 4.1 AR AT LTS Y4y SR 3K A o Hr

TS0 P R RS R T TS G W R AT R A A
(UV—vis) 73 #T , 5 3R] A WL A AR — 3
U7 B I AE 190~250 nm 5 B (JLIK 4) .
peakfit FAF AT o3 W01 A, R K B4 A ML e 5%
AW 3 AL A I, P K AR 208 nm 7 EE
M W 35 Ry W 2, 3R WAEAE O A R NS5 R 0 A L
Y AN FE 224 nm A H B — S AR XSS A, X
TR R AF e . B AR PR B R I LA %%
AN A MILTS G S 70— S, (ELAS e 536 T 2R 34
SERGAT ALY 28 HI 04 U8 R X A 15, 50 A Ao S
AR WL Y BAT R #R R VR R

2.0
1.5 — R
et
- R i
& o e peak
2 W — i peakl
= — =& peak2
— =gl peak3
0.5
275 300 325
0
200 300 400 500 600 700
WK /am
B4 HrSERFARREANY UV-vis £5r 210N
HR

Fig.4 UV-vis spectrum of organic compounds on the

surface of membrane with and without lining
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integral of membrane with and without lining
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