%40 A H15H E 4 K HE K Vol. 40 No. 15
2024 4 8 A CHINA WATER & WASTEWATER Aug. 2024

DOI:10. 19853/j. zgjsps. 1000-4602. 2024. 15. 019

BERR/FIEERIR/ UV EE—IAMORENNERIK

MRaumr', ARFEE, XM, P&, E3NSC, HOE°,
7=
(1. JRAILXRE EAREZEIRFR, A& J M 5100065 2. ) A HEAZIHAFRLE
A E, 7 &/ 79 510010)

B OE. BdMERMAERSEEER+ET N IR AL RIEHE I F 6 — LR L,
STARME R KT LE, ERIE T, KMAREARAEZAEN Z R ETRABLZZAANBZTE
Ko ERIEEBATP ARG E B UV, AR .COD,, F BA RIFELRACR P, E &
B RREREZEIEN100%, £V EBERLEZGER T, T A IK3 LB IR @ £ R R EILIR R 3
Ja, FOREARR &, B RGH12IE24790 dJG , 1R K & & M 4 R B 6 i A 5 AR HF BT 69 A K
A, ERBGRBELERZHHEIRARNF AR BEF X — K7 M Ak I B T /K ag 8] Bk
MR AR E R A RFAE, B RINEFRAATARLARBIE R REGmE , —F R FH R
KOG A T, I, ZEBARLELS KA f R E@IE S T E A BEAEHIRF A AL H
K, AReAE, 7T A 53 X B & @AM EA) R R R $ 4%,

KER: EadmK; wEE; XMit; THARPHER

FESZES: TU992  XEFRIREE: A XEHS: 1000-4602(2024)15-0131-06

Electrocoagulation, Ceramic Membrane Filtration and UV Disinfection
Integrated Equipment for Rainwater Treatment
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Abstract: The construction of an integrated rainwater treatment system, featuring solar-driven
electrocoagulation combined with gravity-driven ceramic membrane filtration and ultraviolet disinfection,
was undertaken to treat simulated roof rainwater. The solar photovoltaic power generation system could
fully satisfy the operational requirements of the system. The system demonstrated excellent long-term
performance in removing indicators such as turbidity, total phosphorus, UV,,, ammonia nitrogen and
COD,,,, with removal rates for turbidity, total phosphorus, and ammonia nitrogen approaching 100%.

Through electrocoagulation pretreatment, the porosity of the biological purification layer on the gravity-
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driven ceramic membrane surface was increased, leading to improved water production efficiency.
Furthermore, even after a 90-day system suspension, the microorganisms in the biological purification
layer on the ceramic membrane surface maintained a robust living state and sustained stable membrane
flux with high efficiency in ammonia nitrogen removal upon restart. This outstanding performance aligned
with the intermittent precipitation and fluctuating rainwater quantity characteristics. The UV disinfection
system was capable of effectively eradicating residual bacteria in the effluent from the membrane
filtration, thereby enhancing the microbial safety of the effluent. Furthermore, the system harnessed both
solar energy and gravitational potential energy from the rooftop to the ground as a driving force for

rainwater purification, reducing energy consumption and offering technical support for decentralized
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collection and utilization of rainwater on rooftops.
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Fig.2 Relationship between water production and solar
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Fig.3 Rainwater purification efficiency of electrocoagulation coupled ceramic membrane filtration system
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Fig.4 Change of membrane flux
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Fig.5 Removal effect of bacteria in integrated equipment
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