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Fig. 1 Diagram of electrocatalytic oxidation reactor
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Fig. 2 Algae removal effect of electrocatalytic oxidation
system with steel slag particle electrodes prepared by raw
materials with different proportions
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Fig. 4 Algae removal effect of electrocatalytic oxidation
system with steel slag particle electrodes prepared at different
calcination times
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Abstract In order to further improve the algae removal effect of electrocatalytic oxidation, steel slag particle
electrode was prepared, and a three-dimensional electrocatalytic oxidation system was constructed to treat
Chlorella vulgaris, furthermore, the algae removal mechanism was studied. Steel slag particle electrode was
prepared by calcining steel slag, montmorillonite and sawdust at high temperature, and the electrode with good
algal removal performance was obtained by optimizing the preparation conditions. The variations of cell density,
SOD, photosynthetic activity and chlorophyll a of Chlorella vulgaris after three-dimensional electrocatalytic
oxidation were studied. The results showed that the removal rate was 97.1% for Chlorella vulgaris with initial
concentration of 4x10°~6x10° cells-L™" under the conditions of 8 V and 60 min by the three-dimensional
electrocatalytic oxidation system using the particle electrode which was prepared with steel slag,
montmorillonite and sawdust mass ratio of 60% :28%:12% at calcining temperature of 800 °C and 60 min. The
power consumption was 3.78 kWh per 1 m’ of algae suspension. After 10 min three-dimensional electrocatalytic
oxidation treatment of algal cells, their SOD activity temporarily increased, the photosynthetic activity and
chlorophyll-a concentration decreased, and the inhibitory effect of photosynthetic system of algal cells could be
maintained for a long time. Based on above results, the three-dimensional electrocatalytic oxidation system with
steel slag particles can efficiently remove algae and inhibit the photosynthetic activity of algal cells for a long
time.

Keywords steel slag particle electrode; three-dimensional electrocatalytic oxidation; algae removal;
superoxide dismutase (SOD); photosynthetic activity





