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Table’l Characteristics of synthetic and actual roofing rainwater

" ) MR/ L/ R R R UV,.,/ K wie/ Zn/ Cu/
BE BT pH i e P v v
NTU (uS-em™)  FEU(mgL") cm “~L7) (ng'L™ (ng'L™

BN ZK . 27.0~30.5 7.4~7.8 3.5 572~886 3.25~330  0.040~0.041 — 116.53 270.61
SEBRFHZK - 27.0~30.5 7.5 5.8 150 4.00 0.037 6.4x10° 45.28 12.21

1.2 SEIIwIt

1) ab BB K e fk T2 S 8008 . LIS K M AL BT 5, 078 B i B (0~120 s) ATHL 37
B (2.63x107°~7.69x107° Arem?), il E AN [A] T2 H K B Be (K . 203 DL R B8 HH oK) A
UV, SRR ER IR R, EAEE T &, LR 4010 R i /KGE 28 T B

2) b BESEPRI K L5 . FERAE T4 T, DASEBRTR K AR BEXT G2, W58 AR T2 ok B B
(K . HL B2 DL B B E H 7K) A DIURE | UV, o il R 26 35 BOFN = 48 55k 1% (EEMs), & & . &
. EREA O R AR S ECN R R R, R RIS AT 4 S SR K gk B i A 45
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Fig. 1 Schematic diagram of the electro-flocculation coupled with ceramic membrane ultrafiltration system
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Fig. 3 Conventional index removal efficiency from synthetic roofing rainwater by
electro-flocculation at varied electrolytic durations
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Fig. 6 Conventional index removal efficiency from actual roofing rainwater by electro-flocculation
at varied electrolytic durations
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Fig. 8 Microorganism removal efficiency from actual roofing rainwater by coupling process
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Fig. 9 Membrane flux performance and irreversible resistance at varied operation cycles
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Fig. 10 _Heavy metal removal efficiency from synthetic roofing rainwater and actual roofing rainwater by coupling process
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Treatment of roofing rainwater using electro-flocculation coupled with

ceramic membrane ultrafiltration process for aquaculture water reuse
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*Corresponding author, Email: sanqianli-1983@163.com

Abstract To tackle the crisis between water shortage and rapid development of aquaculture water demand, a
shortened process of electro-flocculation coupled with ceramic membrane ultrafiltration was developed to treat
roofing rainwater for aquaculture water reuse. Firstly, the operational parameters of the coupling process were
optimized when treating the synthetic roofing rainwater. Then, based on the optimized conditions, the water
purification efficiency and the membrane fouling characteristics of the coupling process were systematically
explored when treating the actual rainwater. The result showed that electro-flocculation combined ceramic
ultrafiltration process exhibited a high removal efficiency for particles, dissolved organic matter (DOM), total
phosphorus, microorganism and so on, and the effluent could meet the aquaculture water quality requirements of
“Pollution-free food: freshwater aquaculture water quality” (NY 5051-2001) (i.e., coliform was not detected,
Zn<4.61 pg-L™', Cu<4.31 pg-L™"). With the increase of current density (2.63x107°~7.89x10° A-cm ), electro-
flocculation could increase the particle size of flocs(39~103 um) in influent prior to membrane, and ceramic
membrane fouling was gradually alleviated; Additionally, during a long-term operation of this coupling process,
electro-flocculation could relieve irreversible membrane fouling. This study will provide a theoretical guidance
and technical support for aquaculture water reuse from roofing rainwater.

Keywords electro-flocculation; ceramic membrane; roofing rainwater; aquaculture water; membrane fouling
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