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Abstract: As the problem of biological fouling of reverse osmosis (RO) membrane becomes more
and more serious, the development and application of anti-biological fouling membrane become the focus
of attention. At present, evaluation methods of membrane antibacterial property are static evaluating the
antibacterial properties of membrane surface, while the dynamic test method is closer to the actual
conditions of membrane operation. The characterization of the microstructure of a reverse osmosis
membrane before and after fouling can further understand the membrane fouling mechanism of biological
fouling. Using E. coli as a biological fouling model, the attenuation of membrane permeability and
variations in microstructure caused by biological fouling were explored by dynamic experiments. The
biofilm formed on the surface of the reverse osmosis membrane led to a rapid decrease of membrane water
flux by more than 50% . Scanning electron microscopy (SEM) showed that the membrane surface was
completely covered by biofilm. Fluorescence microscope showed that there were both live and dead
bacteria in the biofilm. Biological fouling of the membrane resulted in decrease of hydrophilicity and

increase of potential and roughness of the membrane surface. A new absorption peak at 1 734.68 cm ™'
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detected by infrared spectra indicated that proteins and esters existed on the surface of the RO membrane.

Biofilm covered the separation layer, which thus affected the membrane surface performance and

permeability. Biological fouling is a type of fouling which has a great impact on overall performances of

membrane, so it is particularly important to prevent biological fouling.
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Fig.1  Curve of water flux and desalination rate with fouling
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Fig.4 AFM diagram of brackish water reverse osmosis
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Fig.6 Fluorescence microscopy of membrane surface
after fouling

2.2.5 LIAMEE

15 YLRT G OB B AR I 2 A LI 7
AL UL X TS USRI 1 663 em " f14 R i Xof 17 ik
ikt C=0(BERE 1) ,554)5 1 663 cm ™' [R4R1E
WS e A T (i B I LU (R iR B 3 vl 1 2R B
A W e B A T G, LA DA IR, A A B )
B B A 2%, ¥R 15 G ) 145 T 122 Ak ) W A U
T iR, AE 1 734,68 em ™' Ab H BUHT ARG , 1%
WS R R C= O fii i, 2 i T 40 i A &
HANRAY (EPS) M i A BRI R I A7 AE . 25 1
OYHT, LLAME B AR AR A B T I8 B A ) I T
R I, A= Wb S TR B A AR
FMLTAIMGIE 0 A8 Ak, 3 8 A PR o o 0l 32 2 2 ey
T A=W R T RS 1) 2 T TR ) L AR B
28, DA R S 1 B P RE & AR AR Ak

E—,El
W | T gE
R
= _/\l‘\

4000 3 500 3 000 1500 1 000 500
P Eem™
7 SHRAEEREEBRREALINIEE
Fig.7 Infrared spectra of reverse osmosis membrane surface
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