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INTRODUCTION
Extracellular microcystins (EM) are cyanobacterial toxins which are correlated to increased cyanobacterial presence or fresh
water bloom formation and represent a threat to public and ecosystem health¹. Several methods have been developed for
reducing the blooms, unfortunately often causing the release of microcystins into the water due to the cyanobacterial cell lysis².
Lately a lot of research has been focused on the usage of advanced oxidation techniques as methods for the removal of
organic contaminants from water with boron-doped diamond (BDD) electrodes³ due to their high capacity of hydroxyl radicals
production⁴.

AIM OF THE STUDY
to determine the effects of treatment with double BDD electrolytic cell on Planktothrix rubescens
quantity and concentration of EM in fresh lake water sample

MATERIALS AND METHODS

Fig. 1: Cyanobacterial bloom at Lake Bled
(Slovenia).

Fresh lake water was collected at Lake Bled (Slovenia), and P. rubescens bloom (Fig. 1) was
concentrated with plankton net. A batch experiment in 4 L tanks was conducted and monitored
outside at natural temperature conditions for 96 h. At the start of the experiment 3 parallels of
water sample were pumped through an active electrolytic BDD cell (Fig. 2), operating at 50
mA/cm² current density, 1 L/min flow rate and 0.72 s electro-oxidation time, while 3 control
parallels were pumped through an inactive cell. Biovolume, EM concentration analyses
(QualiTube Kit for Microcystin, Envirologix, USA) and hydroxyl radicals concentration analyses
based on N,N-diethyl-1,4-phenylene diamine reagent (Nanocolor, Macherey-Nagel, Switzerland)
were conduced at the start and at the end of the experiment.

RESULTS
Up to 0.2 mg/L of hydroxyl radicals was detected in the treated samples immediately
after the treatment and less than 0.1 mg/L after 96 hours. Treatment with BDD electrodes
resulted in 15.3 % reduction of P. rubescens biovolume compare to control (Fig. 3).
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Fig. 3: Biovolume of P. rubescens at the start (0 h) and at the end of the Fig. 4: Concentration of EM in tanks at the start (0 h) and
at the end of the experiment (96 h).
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Immediately after the treatment, EM concentration was reduced for 40.3 % in treated tank
compare to control (Fig. 4). 96 hours later, the concentration of EM in treated tank
decreased for 14.6 % more than in control.

Fig. 2: Electrolytic cell with BDD electrodes made
by Arhel Ltd. The inner space consists of elements
for achieving laminary flow to avoid generation
of preference flows. Working volume: 12 ml.
Space between electrodes: 2 mm. DImensions of
BDD material: 150 x 40 mm.
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CONCLUSIONS
• Batch culture natural aging resulted in partial decrease of cyanobacterial biovolume and EM concentration.
• Treating water with BDD electrodes improved reduction of cyanobacterial quantity and enabled instant reduction of their
EMs in the water.

