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ABSTRAK
FERRY FERNANDO. Desain Penanganan Air Tawar Tercemar Minyak Bumi
pada Sistem Lahan Basah Buatan Secara Kontinu dengan Tanaman Lemna minor.
Dibimbing oleh Mohamad Yani dan Anas Miftah Fauzi

Tumpahan minyak bumi di perairan tawar merupakan ancaman serius bagi
ekosistem. Proyek desain utama ini bertujuan merancang dan mengevaluasi sistem
fitoremediasi lahan basah buatan (constructed wetland) kontinu menggunakan Tanaman
Lemna minor untuk menangani air yang tercemar minyak bumi, serta membandingkan
pengaruh perlakuan dengan dan tanpa Bio-Oil Spill Dispersant (Bio-OSD). Hasil dari
fterasi 1 yang menggunakan minyak jenis medium menunjukkan bahwa penambahan
B10-OSD bersifat sangat toksik dan melumpuhkan sistem biologis. Hasil pada Iterasi
kedua menggunakan minyak jenis /ight, perlakuan tanpa Bio-OSD (L2) menunjukkan
pertumbuhan biomassa positif dengan rata-rata pertumbuhan 42,28%. Sebaliknya
perlakuan dengan Bio-OSD (L1) menunjukkan respons pertumbuhan terhambat dan
biomassanya menurun 3,90%. Uji in vitro lebih lanjut mengkonfirmasi bahwa meskipun
komunitas mikroorganisme dari kedua perlakuan mampu mendegradasi minyak,
kesehatan dan toleransi Tanaman Lemna minor menjadi faktor kunci yang menentukan
keberhasilan sistem fitoremediasi secara keseluruhan. Hasil iterasi ini menunjukkan
bahwa sistem fitoremediasi alami lebih resilien, sementara penambahan Bio-OSD
memberikan dampak toksik yang menghambat kinerja sistem.

Kata kunci : Bio-OSD, Fitoremediasi, Lahan Basah Buatan, Lemna minor, Minyak
Bumi



ABSTRACT
FERRY FERNANDO. Design of a Continuous Constructed Wetland System
Using Lemna minor for Crude Oil-Contaminated Freshwater Remediation. Supervised
by Mohamad Yani and Anas Miftah Fauzi

Crude oil spills in freshwater pose a serious threat to ecosystems. This design
project aims to design and evaluate a continuous constructed wetland phytoremediation
system using Lemna minor for the treatment of light crude oil-contaminated water, and
io compare the effects of treatments with and without a Bio-Oil Spill Dispersant
{Bio-OSD). Results from Iteration 1, which used medium crude oil, indicated that the
addition of Bio-OSD was highly toxic and disrupted the biological system. In Iteration
2, which used light crude oil, the treatment without Bio-OSD (L2) demonstrated positive
biomass growth with an average increase of 42.28%. In contrast, the treatment with
Bio-OSD (L1) showed inhibited growth and a biomass reduction of 3.90%. In vitro tests
further confirmed that while microbial communities from both treatments were capable
of degrading oil, the health and tolerance of the Lemna minor plants emerged as the key
factor for the overall success of the phytoremediation system. These findings suggest
that the natural phytoremediation system is more resilient, whereas the addition of
Bio-OSD has a toxic impact that hinders the system's performance.

Keywords : Bio-OSD, Crude Oil, Constructed Wetland, Lemna minor, Phytoremediation
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