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Title: Pulsed Electric Fields for Algae Predator Control in Open Ponds
Body: Pulsed Electric Field (PEF) treatment of algae predators appears to be a cost effective, chemical-free approach, which can be continuously applied to
algae ponds without damage to the microalgae itself. PEF processing uses short, high voltage electrical pulses to disrupt cell membranes. The difference in
size and structure of typical predators, when compared to algae cells, provides a treatment window where the predators are killed without impacting the
algae. Our objective is to demonstrate PEF processing as a low-cost, chemical-free method for microalgae crop protection, and to determine the cost and
effectiveness of this approach in open-pond raceways. Diversified Technologies, Inc. (DTI), in cooperation with the Arizona Center for Algae Technology and
Innovation (AzCATI) at Arizona State University (ASU), is in the second year of our investigation into the application of PEF for predator control in algae
cultivation. In our initial testing, naturally occurring contaminated cultures were PEF-processed in the laboratory under a range of conditions. Our results
indicated that PEF treatment successfully killed rotifers, ciliates, amoeba and Poteriochromonas, at field strengths that were non-lethal to algae strains,
including Chlorella vulgaris. In early 2019, DTI installed a PEF system at AzCATI for long term assessment of its ability to control predators in open ponds in
both continuous and intermittent applications. This system will be operated alongside non-treated ponds, under the same conditions, to assess the
effectiveness of the PEF predator control. Microorganism predators are responsible for crop losses up to 30% in open pond systems, representing a huge cost
for commercial algae growers. Existing crop protection methods, such as chemical treatment, are expensive, and can be difficult to apply without damaging
the algae or downstream products. The operation of PEF units on pre-commercial scale, open-raceway ponds at AzCATI will allow us to collect long-term data
on the costs and effectiveness of PEF predator control in real-world conditions, and provide a basis for scaling to larger ponds. This effort is funded by USDA
NIFA Phase II SBIR Grant 2017-33610-27016.
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