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ABSTRAK 

 

Tingginya pertumbuhan penduduk Indonesia menciptakan permasalahan 

sanitasi yang krusial. Instalasi Pengolahan Lumpur Tinja (IPLT) hadir sebagai 

solusi pengelolaan limbah tinja, meskipun masih memiliki keterbatasan dalam 

menyisihkan kontaminan utama seperti amonia-nitrogen, Total coliform, dan 

Chemical Oxygen Demand (COD) secara optimal. Penelitian ini bertujuan 

mengevaluasi kinerja proses oksidasi lanjut (AOP) kombinasi hidrogen peroksida 

dan sinar ultraviolet (H₂O₂-UV) dalam mendegradasi ketiga polutan tersebut pada 

air limbah yang bersumber dari outlet unit Final Clarifier IPLT. Eksperimen 

dilaksanakan dalam reaktor batch dengan pengaturan pH awal ±6. Variabel operasi 

yang diuji meliputi kecepatan pengadukan (100 dan 150 RPM), konsentrasi H₂O₂ 

(0,1–0,7%), dan waktu iradiasi UV (15–45 menit). Hasil penelitian mengungkapkan 

bahwa efisiensi penyisihan tertinggi untuk Total Coliform (99,24%) dan amonia-

nitrogen (88,32%) dicapai pada konsentrasi H₂O₂ 0,7% dengan waktu kontak 45 

menit. Sementara itu, penyisihan COD optimal sebesar 79,55% diperoleh pada 

konsentrasi H₂O₂ 0,5% dengan waktu kontak yang sama. Temuan ini membuktikan 

efektivitas proses H₂O₂-UV sebagai teknologi yang mampu mendegradasi berbagai 

polutan dalam limbah IPLT secara simultan melalui mekanisme produksi radikal 

hidroksil (•OH) yang bersifat non-selektif. 

Kata Kunci: Oksidasi lanjut, H2O2-UV, IPLT, Total Coliform, Amonia-nitrogen, 

COD, radikal hidroksil 
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ABSTRACT 

 

Indonesia's high population growth has created crucial sanitation 

problems. Sewage Treatment Plants (STPs) are a solution for sewage management, 

although they still have limitations in optimally removing major contaminants such 

as ammonia, total coliform, and chemical oxygen demand (COD). This study aims 

to evaluate the performance of the advanced oxidation process (AOP) combining 

hydrogen peroxide and ultraviolet light (H₂O₂-UV) in degrading these three 

pollutants in wastewater sourced from the outlet of the IPLT Final Clarifier unit. 

The experiment was conducted in a batch reactor with an initial pH setting of ±6. 

The operating variables tested included stirring speed (100 and 150 RPM), H₂O₂ 

concentration (0.1–0.7%), and UV irradiation time (15–45 minutes). The results 

revealed that the highest removal efficiency for Total Coliform (99.24%) and 

ammonia (88.32%) was achieved at a H₂O₂ concentration of 0.7% with a contact 

time of 45 minutes. Meanwhile, optimal COD removal of 79.55% was obtained at 

a H₂O₂ concentration of 0.5% with the same contact time. These findings prove the 

effectiveness of the H₂O₂-UV process as a technology capable of simultaneously 

degrading various pollutants in IPLT wastewater through the mechanism of non-

selective hydroxyl radical (•OH) production. 

Keywords: Advanced oxidation, H2O2-UV, IPLT, Total Coliform, Ammonia, COD, 

hydroxyl radicals 

 

 

  


