%42 % %8M E 4 K HE K Vol. 42 No. 8
2026 4 4 A CHINA WATER & WASTEWATER Apr. 2026

DOI:10. 19853/j. zgjsps. 1000-4602. 2026. 08. 006

TREFFATEE 1077 m’ [ A KFAOR B 24 T8930 R s

M &V, x\jam'*, 492, BtE?, XBREY, FERE’,
TE%', F F, s, FLR
(1. H BB EERFENARNE, LA FHE 266041; 2. F 5 HEKELARANS, LA
F 8 266071; 3. PEBFRF HFEAGFR, LA FH 266003; 4. FBHKEBRE
BB ERARNG, LA FB 266071; 5. LAAFESHRARLEARNE, LA
# 5 266000)

i OE: KEREEREAT S EE R RE S PR, AT 107 md/d UL % R R AL
RB 5T A KRG RERETM A\ L7 BT 2h AR A e Fo RSB IE R 95 I
JEEZ 0 TAC, AR R R R A T AR AR B BT %ok, SR B R Rk, TR R R, K
FE R RN, AR R E R P TR A HOEANE B (R =B ) A 1, AL
R G B Ak DR R R E AT AT B i e B el AL, KRR T BAR B T F 2 AN I
75.0% , A8 6 Fo BB AL e AL A 38 K 28.1% . 14.5%., A8 I8 %625 7R AR A= S BAL M 7
A o A 38 I 6.7% Fa 25.6% , 25 S F 5 H) 3 Ao 18.2% Fo 13.4% ; Bt & F ¥ A1 A T3 5 323.6%,
2 B AR % 207.4% . BT RACAR IR B AT B 18] B3 e B B Ae AL 5 T B IR R, TR AR R A R R
JEE M FHENRSESREZZFOZXRAR, FH—FHERES R EEZ NG IFTE
Bo TR A KRR EAKAT BT Ao IERAL T BFE AR,

KR BRI KRERA; v, HE;, BREZ; REWRER; FMHH

FESES: TU992  XEkFRIZAE: A XEHS: 1000 -4602(2026)08 — 0041 - 07

Impact of Jellyfish Blooms on the Operation of a 10x10* m’/d Seawater
Desalination Project and Its Prevention and Control Measures
YANG Xin"?,  LIU Xuyang"*’,  WANG Jun’, YANG Xingtao’, LIU Xiaozhi*,
DONG Xiaoliang’, YU Chongqin',  YIN Tao’, XU Baiheng’, = PAN Wenquan®
(1. Qingdao Baifa Seawater Desalination Co. Ltd., Qingdao 266041, China; 2. Qingdao
Seawater Desalination Co. Lid., Qingdao 266071, China; 3. College of Marine Life Sciences,
Ocean University of China, Qingdao 266003, China; 4. Qingdao Water Resources Biyuan Water
Technology Development Co. Ltd., Qingdao 266071, China; 5. Shandong Marine High-tech
Development Co. Ltd., Qingdao 266000, China)
Abstract:  Jellyfish blooms significantly compromise the operational efficiency of seawater

desalination plants. This study investigates a dual-membrane desalination system with the scale of 10x10*
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m’/d, analyzing the term frequency distribution of equipment failure items, electricity/chemical
consumption, and the variation of transmembrane pressure (TMP) in ultrafiltration(UF) and reverse
osmosis(RO) systems after Aurelia aurita outbreaks, with the aim of revealing the impacts of jellyfish
blooms on desalination plant and proposing prevention and control strategies. Key findings indicate that
bloom events primarily affect UF systems, with equipment failures occurring in FRP pipes (especially
discharge pipeline T-joints) and valves, predominantly through leakage and corrosion mechanisms—
highlighting the importance of preventive maintenance. The research quantifies substantial operational
impacts: UF chemical cleaning electricity consumption surges by 75.0%, while UF and RO chemical
cleaning experience 28.1% and 14.5% higher electricity requirements, respectively. Chemical
consumption patterns reveal even more dramatic effects, with UF cleaning agents (NaClO and NaOH)
showing dosage increases of 6.7% and 25.6%, respectively, with unit consumption increasing by 18.2%
and 13.4%, respectively. Most strikingly, RO biocide requirements escalate by 323.6% (dosage) and
207.4% (unit consumption). Operational optimization demonstrates that adjusting UF cycles and
TMP, whereas RO

responsiveness to chemical cleaning—suggesting cross-process contamination as a critical research focus.

intensifying cleaning protocols effectively manages systems show limited

These evidence-based insights offer practical solutions for desalination plant management during jellyfish
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proliferation periods.
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Fig.1 Process flow of phase I for a seawater desalination
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Tab.1 Influent quality of the seawater desalination plant during the trial period
VN 5% /(nS/em) K/ C pH MEE/NTU | COD,, /(mg/L)| NH,*~N/(mg/L) | TP/(mg/L)
KEERERTEK | 42940 ~45800 | 16.7~209 | 7.72~8.11 | 512~7.96 | 1.04~188 | 073~1.16 | 1.8~25
IKEER LW PEK | 44210~44680 | 22.6~23.2 | 7.21~7.53 | 7.32~9.47 | 535~829 | 0.80~1.73 | 3.4~47
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Fig.2 Term frequency analysis results of equipment
failure items for seawater desalination equipment and

ultrafiltration FRP pipelines during jellyfish blooms
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Fig.3 Changes in electricity consumption of each process

unit at the seawater desalination plant after jellyfish blooms
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Fig.4 Changes in total chemical consumption and unit

chemical consumption for UF and RO cleaning at the

seawater desalination plant after jellyfish blooms
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Fig.5 Changes in transmembrane pressure of UF and RO

membranes before and after jellyfish blooms
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