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Harvesting is an important part of the downstream processing of the microalgae culture and
one of the most price-demanding [1] and represents more than 30% of the overall production costs.
One of the alternatives to high-yield but expensive harvesting methods, such as centrifugation, is
electrocoagulation/flocculation, in which an electric current is passed through a sacrificial electrode
that releases metal ions which help flocculate the microalgae cells [2].

The innovative system (Figure 1) for continuous microalgae harvesting by
electrocoagulation/flocculation and sedimentation proposes the harvesting of microalgae biomass
by the use of prototype equipment for a continuous electrocoagulation/flocculation system with a
total volume of 6.2 L that can process large volumes of microalgae suspension. The microalgae
suspension is pumped through a reactor made of plastic, between the electrodes present inside: four
aluminum bars placed inside the plastic cylindrical wall of the reactor and one sacrificial anode
comprised of an aluminum bar passed through the middle of the reactor. The electrodes are
connected to an adjustable electrical current source that goes up to 24 V/10 A. The aluminum
sacrificial anode releases Al3+ ions that attract microalgae cells that are negatively charged and
coagulate, finally forming flocks that facilitate separation. The recovery efficiency is about 90%.

Using this system, a concentrated microalgae suspension is obtained (15% v/v), at the bottom of
the separation vessel, which contains about 20 g/L microalgae biomass. The top liquid fraction still
contains small amounts of microalgae biomass.
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Figure 1. (A) Installation for microalgae suspension electroflocculation: (a) electrocoagulation
reactor, (b) electric current source, (c) microalgae suspension vessel, (d) coagulated microalgae
suspension vessel and (e) pump for suspension circulation through the reactor; (B)
electrocoagulation reactor—simplified view: (1) tubular reactor—plastic cylinder with 4 aluminum
bars (catode), bar aluminum electrode (sacrificial anode), (3) electrical current source, (4) suspension
inlet and (5) suspension outlet.
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