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ABSTRAK 

PENURUNAN KANDUNGAN BOD, COD DAN DO DENGAN 

PENAMBAHAN KARBON KARBON AKTIF ALAMI DAN KARBON 

AKTIF SINTETIS DALAM RAKTOR FILTRASI MULTI – LAPISAN  

PADA AIR SUNGAI BENGKULU 

Jurusan Kesehatan Lingkungan 2026 

(xviii+ 33 Halaman + 11 Lampiran) 

Wendi Pramudya¹, Riang Adeko² 

Latar Belakang : Air Sungai Bengkulu merupakan salah satu sumber air baku yang 

dimanfaatkan masyarakat, namun kualitasnya mengalami penurunan akibat 

pencemaran limbah domestik dan industri yang menyebabkan peningkatan kadar 

BOD, COD, dan DO. Penelitian ini bertujuan mengetahui pengaruh penambahan 

karbon aktif alami dan karbon aktif sintetis dalam reaktor filtrasi multi-lapisan 

terhadap penurunan kadar BOD, COD, dan DO pada air Sungai Bengkulu.  

Metode : Penelitian menggunakan metode kuantitatif dengan desain eksperimen 

semu (pretest - posttest). Sampel air diuji sebelum dan sesudah filtrasi 

menggunakan karbon aktif alami, karbon aktif sintetis, dan kombinasi keduanya. 

Hasil:  penelitian menunjukkan bahwa karbon aktif alami menurunkan BOD 

sebesar 16,09% dan COD sebesar 12,57%, karbon aktif sintetis menurunkan BOD 

sebesar 29,88% dan COD sebesar 24,31%, sedangkan kombinasi keduanya 

memberikan hasil terbaik dengan penurunan BOD sebesar 39,08% dan COD 

sebesar 33,08%. Meskipun demikian, hasil filtrasi belum memenuhi baku mutu air 

sungai Kelas II berdasarkan Peraturan Pemerintah Nomor 22 Tahun 2021.  

Saran: Penelitian ini diharapkan dapat dijadikan bahan, referensi dan  pengetahuan 

tambahan bagi masyarakat untuk dapat memanfaatkan karbon aktif dalam 

penurunan kadar zat tercemar pada air sungai terutama pada zat pencemar organik 

dalam reaktor filtrasi multi lapisan sebagai adsorpsi alami. 

 

Kata kunci: Karbon aktif, Filtrasi multi-lapisan, BOD, COD, Air Sungai 

Bengkulu. 

Daftar Pustaka: 2020 – 2025  
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ABSTRACT 

 

Reduction of BOD, COD, and DO Levels in Bengkulu River Water through the 

Addition of Natural and Synthetic Activated Carbon in a Multi-Layer Filtration 

Reactor 

Department of Environmental Health 2026 

( xviii + 33 Pages + 11 Appendices) 

Wendi Pramudya¹, Riang Adeko² 

 

Background: The Bengkulu River serves as a raw water source for the community; 

however, its quality has deteriorated due to domestic and industrial waste pollution, 

leading to elevated levels of BOD, COD, and DO. This study aimed to determine 

the effect of adding natural and synthetic activated carbon—individually and in 

combination—within a multi-layer filtration reactor on reducing BOD, COD, and 

DO levels in Bengkulu River water. 

Methods: A quantitative method with a quasi-experimental design (pretest-posttest) 

was employed. Water samples were analyzed before and after filtration using 

natural activated carbon, synthetic activated carbon, and a combination of both. 

Results: The study revealed that natural activated carbon reduced BOD by 16.09% 

and COD by 12.57%, while synthetic activated carbon reduced BOD by 29.88% 

and COD by 24.31%. The combination of both yielded the best results, achieving a 

39.08% reduction in BOD and a 33.08% reduction in COD. Nevertheless, the 

filtered water did not yet meet the Class II river water quality standards stipulated 

in Government Regulation Number 22 of 2021.  

Recommendations: It is hoped that this research will serve as a resource and 

provide additional knowledge for the community regarding the use of activated 

carbon—specifically as a natural adsorbent in multi-layer filtration reactors—to 

reduce pollutant levels, particularly organic pollutants, in river water. 

 
Keywords: Activated carbon, multi-layer filtration, BOD, COD, Bengkulu River water. 

References: 2020 – 2025 
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