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ABSTRAK

Instalasi Pengolahan Lumpur Tinja (IPLT) merupakan fasilitas penting dalam
menangani limbah domestik padat yang berpotensi mencemari lingkungan. Namun,
hasil pengolahan limbah cair dari IPLT ini masih menunjukkan kandungan
pencemar seperti Chemical Oxygen Demand (COD) dan Total Nitrogen (TN) yang
tinggi. Penelitian ini bertujuan untuk mengevaluasi efektivitas sistem kombinasi
Constructed Wetland (CW) dan Microbial Fuel Cell (MFC) dalam menurunkan
kadar COD dan TN serta menghasilkan energi listrik dari limbah cair IPLT.
Penelitian dilakukan dalam skala laboratorium menggunakan tanaman bambu air
(Equisetum hyemale) sebagai agen fitoremediasi dan pasir Malang sebagai media
tanam. Variasi yang diuji meliputi jenis anoda (Seng dan Karbon), jarak elektroda
(20 cm dan 30 cm), serta waktu tinggal (0, 3, 9, 12, dan 15 hari). Hasil penelitian
menunjukkan bahwa efisiensi penyisihan tertinggi untuk COD mencapai 95%, dan
TN hingga 98%, dengan kondisi optimal pada hari ke-12 dan jarak elektroda 30 cm.
Sistem CW-MFC juga berhasil menghasilkan energi listrik dengan daya maksimum
mencapai 495,6 mW. Dengan demikian, teknologi CW-MFC berpotensi sebagai
solusi pengolahan limbah cair IPLT yang ramah lingkungan sekaligus berkontribusi

pada produksi energi terbarukan.

Kata kunci: IPLT, Constructed Wetland, Microbial Fuel Cell, COD, Total
Nitrogen, bioelektrik.
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ABSTRACT

Fecal Sludge Treatment Plant (IPLT) in plays a critical role in managing
concentrated domestic waste, which poses a significant threat to the environment.
However, the effluent from the treatment process still contains high levels of
pollutants, particularly Chemical Oxygen Demand (COD) and Total Nitrogen (TN).
This study aims to evaluate the effectiveness of a hybrid Constructed Wetland (CW)
and Microbial Fuel Cell (MFC) system in reducing COD and TN concentrations
and generating electricity from IPLT wastewater. The experiment was conducted
at laboratory scale using horsetail (Equisetum hyemale) as the phytoremediation
agent and Malang sand as the planting medium. Variables tested include types of
anode (zinc and carbon), electrode spacing (20 cm and 30 cm), and retention time
(0, 3,9, 12, and 15 days). The results showed that the highest removal efficiencies
reached 95% for COD and 98% for TN, with optimal performance on the 12th day
and 30 cm electrode spacing. The CW-MFC system also successfully generated
electricity, with a maximum power output of 495.6 mW. Therefore, the CW-MFC
technology has the potential to serve as an environmentally friendly solution for

IPLT wastewater treatment while contributing to renewable energy production.

Keywords: Fecal Sludge Treatment Plant, Constructed Wetland, Microbial Fuel
Cell, COD, Total Nitrogen, bioelectricity.
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