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Inactivation of Microcystis Aeruginosa by

Electrochemical Oxidation and Degradation of Microcystins

ZHOU Shiqing'*", BU Lingjun"?,SHI Zhou'*,XU Shirong"*, WANG Tao"?,
(1.College of Civil Engineering, Hunan University, Changsha 410082, China;
2. Key Laboratory of Building Safety and Energy Efficiency , Ministry of Education, Hunan University , Changsha 410082, China )

Abstract: Active chlorine (chlorine and hypochlorite ) was generated with NaCl electrolytes by mixed metal
oxide (Ir0,~Ta,0s/Ti) electrode to inactivate Microcystis aeruginosa. The generation of active chlorine abides by the
Faraday’s law, and its concentration is proportional to the applied current density and reaction time. The variation of
integrity , surface morphology , and photosynthetic ability of Microcystis aeruginosa during the electrochemical oxida—
tion processes (EOPs) were investigated, and the release and degradation of algal organic matters and microcystins
(MC-LR) were also studied. The results indicated that the EOPs can effectively inactivate Microcystis aeruginosa,
and the proportion of cell lysis increased with current density and reaction time. The concentration of extracellular
MC-LR during the EOPs increased and then decreased to below 1.0 wg+L™. The EOPs can not only inactivate Mi—
crocystis aeruginosa,but also control the concentrations of algal organic matters and MC-LR. Therefore,the EOPs
have a promising application potential for treating algae—laden water.
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Fig.1 Schematic diagram of test apparatus
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Fig.2 Generation of active chlorine at different applied

current densities during the electrochemical oxidation

22 BAMEEMREREESHTH

&l 3 Sk AN [v] H 3k 5 B P Ak 2 S AR Ak B S
BN e AR B, A& 3 B, R IX AR
ROCHE PR AN, Ht 5k —a S ER, H SYTOX %t
FITCIEIE AN SAZERZE A, H LB 8 FIL3 58
BRI FL1 58 BEFSS 5 AR, R2 XA R Rk
AR, TE FL3 SR BEACSS , 10 FL1 58 0.

10° 10°
R o o
E__ 10* /| 2 10¢ ik
;F' 10° <;I:' 10° £
E 10? E 10 ~ Rl
10! . 57.2
10° 10°
100 10° 10* 10° 10° 100 10° 10* 10° 10°
FL3-A:FL3 FL3-A:FL3
(a) RZALHL (b) 2.5 mA+em?
109 10°
10° 10° 9528
: 104 / : 104 “ /
:' 107 =10 R1
= = 3.78
10" 10!
10 10°
100 10° 10' 10° 10° 100 100 10* 10° 10°
FL3-A:FL3 FL3-A:FL3
(¢)5.0mA-cm? (d) 7.5 mA-cm?
10°
10°
= 10°
Z10° )
I 3
=102 _RI
- 10° 0.047
100

10 10° 10* 10° 10°
FL3-A:FL3
()10.0 mA-cm™
A3 RE®AEREELTEAMLEE
Hom e iR X g e B
Fig.3 Flow cytometry results of Microcystis aeruginosa
after treatment of electrochemical oxidation

with different current densities
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Fig.4 SEM images of Microcystis aeruginosa
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cell surface morphology
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Fig.5 OD680 variation of Microcystis aeruginosa

solution after electrochemical oxidation
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Fig.6 Fluorescence spectra of EOM
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Fig.7 Effect of current density and contact time on

the release and degradation of MC-LR
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