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ABSTRACT

Cyanobacterial blooms caused by Microcystis produce microcystins that threaten aquatic ecosystems and
water quality. Eco-friendly treatment using bacteria and microalgae, supported by biochar as a carrier
material, has therefore attracted increasing interest. This study aimed to develop and evaluate a biochar-
immobilized bacteria-microalgae system for microcystin reduction and water quality improvement. Three
types of biochar i.e. macadamia, bamboo, and hemp were evaluated as support materials for immobilizing
Bacillus sp. AK3 and the microalgae Chlorella sp. AARL G049 and Tetradesmus sp. AARL GO90. The optimal
conditions for cell immobilization were also investigated. Hemp biochar showed the best performance as a
carrier, achieving a maximum immobilization of Bacillus sp. AK3 at 7.54 + 3.43 x 10" CFU/cm?2. Among the
tested microalgae, Tetradesmus sp. AARL G090 (13.6 + 0.42 x 10" cells/cm?) demonstrated higher
immobilization efficiency than Chlorella sp. AARL G049 (9.79 + 0.73 x 10" cells/cm?). Surface modification
of hemp biochar with Ca?2” did not enhance immobilization efficiency. In contrast, untreated biochar
resulted in the highest immobilization of Tetradesmus sp. AARL G090 at 2.32 + 1.82 x 10" cells/g. Further

experiments on Microcystis removal and wastewater treatment are currently in progress.
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