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ABSTRAK

Limbah domestik yang tidak diolah dapat menurunkan kualitas badan air akibat
kandungan senyawa organik dan nitrogen yang tinggi. Mikroalga menawarkan
solusi ganda sebagai agen bioremediasi sekaligus penghasil biomassa dan lipid
yang berpotensi sebagai bahan baku bioenergi. Penelitian ini bertujuan
menganalisis pengaruh variasi fotoperiode terhadap produksi biomassa Chlorella
vulgaris dan Nannochloropsis oculata, efisiensi penyisihan Chemical Oxygen
Demand (COD) dan amonia, serta kadar lipid pada reaktor Rotary Biological
Contactor (RBC) berbasis limbah domestik. Penelitian dilakukan pada skala
laboratorium selama delapan hari dengan tiga variasi fotoperiode, yaitu FP1 (15:9),
FP2 (12:12), dan FP3 (9:15) jam terang:gelap, pada sistem batch dan semi-continue.
Parameter biomassa, kadar lipid, COD, dan amonia dianalisis secara gravimetri dan
spektrofotometri. Hasil penelitian menunjukkan bahwa fotoperiode 15:9 pada
sistem batch menghasilkan biomassa tertinggi sebesar 1,53 gram serta penyisihan
amonia terbaik sebesar 81%, sementara fotoperiode 12:12 pada sistem batch
menghasilkan penyisihan COD tertinggi sebesar 77,9% dan kadar lipid tertinggi
sebesar 40,06%. Penelitian ini membuktikan bahwa optimasi fotoperiode pada
reaktor RBC berbasis mikroalga mampu meningkatkan efektivitas pengolahan
limbah domestik sekaligus produktivitas biomassa dan lipid, sehingga dapat
menjadi acuan pengembangan teknologi pengolahan limbah berkelanjutan yang

terintegrasi dengan produksi bioenergi.

Kata Kunci : Fotoperiode, Mikroalga, Rotary Biological Contactor, Biomassa,
Lipid, Limbah Domestik
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ABSTRACT

Untreated domestic wastewater can degrade water quality due to its high organic
compound and nitrogen content. Microalgae offer a dual solution as bioremediation
agents and producers of biomass and lipids with potential as bioenergy feedstock.
This study aims to analyze the effect of photoperiod variation on the biomass
production of Chlorella vulgaris and Nannochloropsis oculata, the removal
efficiency of Chemical Oxygen Demand (COD) and ammonia, and the lipid content
in a domestic wastewater-based Rotary Biological Contactor (RBC). The study was
conducted at laboratory scale for eight days using three photoperiod variations, FP1
(15:9), FP2 (12:12), and FP3 (9:15) light:dark hours, under batch and semi-
continuous systems. Biomass, lipid content, COD, and ammonia were analyzed
gravimetrically and spectrophotometrically. Results showed that the 15:9
photoperiod under the batch system produced the highest biomass at 1.53 grams and
the best ammonia removal at 81%, while the 12:12 photoperiod under the batch
system achieved the highest COD removal at 77.9% and the highest lipid content at
40.06%. This study demonstrates that photoperiod optimization in a microalgae-
based RBC reactor can simultaneously enhance the effectiveness of domestic
wastewater treatment and biomass/lipid productivity, providing a reference for the
development of sustainable wastewater treatment technology integrated with

bioenergy production.

Kata Kunci  : Photoperiod, Microalgae, Rotary Biological Contactor, Biomass,
Lipid, Domestic Wastewater
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