$41 % H78 T OE 4 K HE K Vol. 41 No.7

2025 %4 A CHINA WATER & WASTEWATER Apr. 2025
P e
"/;“ 3 DOI:10. 19853/j. zgjsps. 1000-4602. 2025. 07. 006
&
i %
LomkmE
R O S S aa Y

NEINERTESS T R LA\ VAN =P

RIS EZ BR800

HWmd', FERER, AN, I, I A, KTFE,
HER, RER, F BY, E HM

(LA KRSE TRERETRER, LA Fd 2501015 2. b & 4 kSR FF B

ARG, LA Fd 250101; 3. Mda k¥ EARAIESFE, Hid K 410000;
4. LWEZHAKRF TRERFAFHMALRE, LA Fd 250101)

B OE: E5EF0)ERES KRR ALY EZPHARGTE KRBT THRESTE ZERE
JE k0 /B M ROVA R E R AL A, AR KR TG EERERFTEMAFFORES B
B, R BT IR T Y, EREN RAGEREEGAFER T LM EERME LR
4m g, Sk m e S A AL (EOM) | 3% 4m i 1 7 A4l (IOM) 51 A2 69 /K38 5 5 & & F1 4 27.43%.9.57% .
13.14%.17.53% , 2 , & S m Mo i 0 B 75 e e = &, IOM R 2, 76 3 2w fle o9 F o At 4 14.(0.26X
107 ) s 78 3 2 AL (1.63x107 J) /A, R A& S dm o 5 EA 2 1A a9 HE R AR R 4 it i 8 i
PO R B F, XDLVO BB ey AR A, EEMBA+EOM 205 R @ A W 2 7,5 548
ERAFERAEFOR L, LR KB EIMELRSFTEPRK,

KR EHiE; WAmER; BiEFE;, Raks

FESES: TUMI XEEARIRED: A XELHS: 1000 - 4602(2025)07 - 0039 - 08

Impact of Algae-derived Foulants on Separation Efficiency of Forward Osmosis
Membrane

JU Xin-yu', LI Zhi-hao’, ZHU Ming-fei', WANG Yi-han', WANG Tao',

ZHU Yu-jie', HUANG Zhi-chao', LU Xiao-zhen’, LI Zhao"*, = WANG Lin"*
(1. School of Municipal and Environmental Engineering , Shandong Jianzhu University, Jinan
250101, China; 2. Shandong Provincial Architecture Design Institute Co. Lid., Jinan 250101,

China; 3. College of Civil Engineering , Hunan University, Changsha 410000, China;
4. Resources and Environment Innovation Institute , Shandong Jianzhu University , Jinan
250101, China)

Abstract: The primary challenge in utilizing forward osmosis (FO) for the treatment of algae-laden
water is membrane fouling, which can be caused by the accumulation of both live and dead algal cells on
the membrane surface, as well as the presence of algal-derived organic matter. This fouling may
significantly impact the water flux. In this study, the impact of Microcystis aeruginosa-derived algal

foulants on FO membrane separation was systematically investigated, and the primary foulants present
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during the separation process were identified. The flux loss caused by four types of Microcystis
aeruginosa-derived foulants, live algal cells, dead algal cells, algal extracellular organic matter (EOM) and
algal intracellular organic matter (IOM), were 27.43%, 9.57%, 13.14%, and 17.53%, respectively. Among
these, the membrane fouling caused by live algal cells was the most severe, followed by that induced by
IOM. The interfacial energy barrier for live algal cells (0.26x10™"* J) was significantly lower than that for
dead algal cells (1.63x107"* J). This suggested that the repulsive force between live algal cells and the FO
membrane was weaker, resulting in more severe membrane fouling caused by live algal cells. The
calculation results based on the XDLVO theory indicated that the interfacial free energy of living algal
cells in combination with EOM was significantly more negative, leading to a higher propensity for

aggregation and adhesion to the FO membrane. Consequently, this phenomenon contributed to the most

www. cnww1985. com

substantial water flux loss among mixed foulants.
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Fig.2 Three-dimensional excitation—emission matrix

fluorescence spectroscopy of EOM and IOM
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Fig.4 Effects of live algal cells, EOM alone and mixed

4

filtration on FO membrane separation efficiency
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