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ABSTRAK

RIVALDI ALFARIZI SETIAWAN. Produksi Bioelektrik dari Chlorella sp.
Melalui Sistem Biofotovoltaik pada Media Pertumbuhan Berbeda. Dibimbing oleh
IRIANI SETYANINGSIH, AKHIRUDDIN MADDU dan UJU.

Chlorella sp. merupakan mikroalga dengan kandungan klorofil tinggi dan
potensi besar sebagai sumber bioenergi melalui sistem biofotovoltaik (BPV).
Penelitian ini bertujuan mengevaluasi pengaruh perbedaan media kultur Walne,
BG-11, dan Growmore terhadap pertumbuhan dan output bioelektrik Chlorella sp.
dalam sistem BPV dua ruang dengan jembatan garam vertikal. Penelitian
dilaksanakan selama 5 bulan di laboratorium Departemen Teknologi Hasil Perairan
IPB University dengan kultivasi selama 15 hari menggunakan chamber 1 L, rasio
inokulum 1:4, pencahayaan 24 jam, dan aerasi infermiten. Parameter yang diamati
meliputi suhu, pH, salinitas, optical density (OD), tegangan, rapat arus, dan rapat
daya. Media Growmore menghasilkan performa terbaik dengan OD puncak
1,241 £ 0,125 (hari ke-8), tegangan maksimum 0,862 + 0,001 V (hari ke-4), rapat
arus maksimum 9,621 + 0,016 mA/m?, dan rapat daya maksimum 8,293 mW/m?.
Media BG-11 dan Walne menghasilkan output lebih rendah akibat keterbatasan
nutrien dan respons metabolik yang lambat. Growmore terbukti sebagai media
paling efektif dalam mengoptimalkan produksi bioelektrik Chlorella sp. pada
sistem BPV.

Kata kunci: biofotovoltaik, Chlorella sp., Growmore, produksi listrik.

ABSTRACT

RIVALDI ALFARIZI SETIAWAN. Bioelectricity Production from Chlorella sp.
through a Bio-Photovoltaic System in Different Growth Media. Supervised by
IRIANI SETYANINGSIH, AKHIRUDDIN MADDU, and UJU.

Chlorella sp. is a microalga with high chlorophyll content and strong
potential as a bioenergy source through a bio-photovoltaic (BPV) system. This
study aimed to evaluate the effect of different culture media—Walne, BG-11, and
Growmore—on the growth and bioelectric output of Chlorella sp. in a two-chamber
BPV system with a vertical salt bridge. The experiment was conducted over 5
months at the Department of Aquatic Product Technology, IPB University, using 1
L ¢hambers with a 1:4 inoculum ratio, 24-hour continuous lighting, and intermittent
aeration. Cultivation was carried out for 15 days, and the observed parameters
included temperature, salinity, pH, optical density (OD), voltage, current density,
and power density. Growmore medium exhibited the best performance with a peak
OD of 1.241 £0.125 (day 8), maximum voltage of 0.862 +£0.001 V (day 4), current
density of 9.621+0.016 mA/m?, and power density of 8.293 mW/m?. BG-11 and
Walne produced lower outputs due to nutrient limitations and slower metabolic
responses. Growmore proved to be the most effective medium for bioelectricity
pioduction from Chlorella sp. in BPV system.

Kata kunci: bio-photovoltaic, Chlorella sp., electricity production, Growmore
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