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Abstract

Growing demand for sustainable aquaculture and ecofriendly materials has spurred in-
terest in algae-based solutions. This study examines the bioremediation potential of Chaeto-
morpha crassa for nitrogen removal in a closed seawater recirculating aquaculture system
(RAS) and its feasibility for biomass plastic production. A lab-scale RAS was operated for
28 days with Nile tilapia (Oreochromis niloticus) at 35-ppt salinity and ambient temper-
atures (16◦C–26◦C) under natural illumination. A nitrification downflow hanging sponge
reactor maintained total ammonia nitogen levels at < 0.2 mg/L. Over 14 days, nitrate nitro-
gen (NO3—N) levels increased from 0 to 17.1 mg-N/L. On day 14, 225 g of C. crassa was
introduced, resulting in a rapid NO3– concentration decrease to 0.6 mg-N/L by day 23. The
macroalgae grew steadily, reaching 300 g by day 28, with a 2% daily relative growth rate
and a 0.8-mg-N/g/day NO3– uptake rate. Fish grew at 1% per day. Chaetomorpha crassa
was also assessed for biomass plastic production, yielding 26.43% polysaccharides. Poly-
meric films and filaments, synthesized via a crosslinking reaction, demonstrated potential as
biodegradable plastic alternatives. This study highlights C. crassa’s dual role in aquacul-
ture: improving water quality while providing a sustainable source material for biodegradable
plastics. This material’s application in biofilters, fishery equipment, and packaging materials
offers an innovative solution to plastic pollution, supporting circular bioeconomy principles
in the seafood and marine industries.
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