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ABSTRAK 

Air sumur merupakan salah satu sumber air tanah yang banyak dimanfaatkan, namun 

umumnya mengandung mineral terlarut dalam konsentrasi tinggi seperti besi (Fe), 

mangan (Mn), dan zat penyebab Kekeruhan yang dapat menurunkan kualitas air. 

Penelitian ini mengkaji upaya peningkatan kualitas air sumur melalui kombinasi proses 

aerasi dan adsorpsi. Aerasi dilakukan menggunakan Fine Bubble Diffuser berukuran 8 

inch dan 10 inch, sedangkan proses adsorpsi menggunakan sistem kolom kontinyu 

dengan Adsorben Ampas Tebu, Kulit Pisang, dan Campuran keduanya.Tujuan 

penelitian ini adalah menganalisis efektivitas variasi aerasi terhadap penurunan kadar 

Fe, Mn, dan Kekeruhan, menganalisis kinerja variasi Adsorben pada kolom kontinyu, 

serta menganalisis efektivitas kombinasi kedua proses tersebut. Hasil penelitian 

menunjukkan bahwa aerasi sangat efektif dalam menurunkan Fe dengan Penyisihan 

91,4 - 94,1%, Mn sebesar 68 - 72,7%, dan kekeruhan sebesar 12,7 - 15,9%. Pada proses 

adsorpsi, kolom Campuran menunjukkan kinerja terbaik dengan Penyisihan Fe sebesar 

86,7 - 87,1%, Mn 90,7 - 91,2%, dan kekeruhan 70,1 - 71,3%. Secara keseluruhan, 

kombinasi aerasi Fine Bubble Diffuser diikuti dengan Adsorpsi Kolom Campuran 

merupakan kombinasi 2 proses yang saling terhubung. Hal ini akan menghasilkan 

efisiensi penyisihan total yang sangat tinggi,serta lebih mempermudah dalam proses 

adsorpsi dikarenakan sebelum masuk kedalam proses adsropsi dilakukan proses aerasi 

terlebih dahulu. 

Kata kunci: Air sumur, Fine Bubble Diffuser, Adsorpsi kolom, Adsorben, Fe, Mn,  

Kekeruhan
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ABSTRACT 

Well water is one of the groundwater sources widely utilized by communities; however, 

it generally contains high concentrations of dissolved minerals such as iron (Fe), 

manganese (Mn), and turbidity-causing substances that can degrade water quality. 

This study examines efforts to improve well water quality through a combination of 

aeration and adsorption processes. Aeration was carried out using Fine Bubble 

Diffuser s with sizes of 8 inches and 10 inches, while the adsorption process employed 

a continuous column system using sugarcane bagasse, banana peel, and a mixture of 

both as Adsorbents.The objectives of this study were to analyze the effectiveness of 

aeration variations in reducing Fe, Mn, and turbidity concentrations, to evaluate the 

performance of different Adsorbents in the continuous column system, and to assess the 

effectiveness of combining both processes. The results showed that aeration was highly 

effective in reducing Fe concentrations, with reduction efficiencies ranging from 91.4–

94.1%, Mn reduction of 68–72.7%, and turbidity reduction of 12.7–15.9%. In the 

adsorption process, the mixed Adsorbent column exhibited the best performance, 

achieving Fe reduction of 86.7–87.1%, Mn reduction of 90.7–91.2%, and turbidity 

reduction of 70.1–71.3%.Overall, the combination of Fine Bubble Diffuser aeration 

followed by mixed-column adsorption represents an integrated treatment process. This 

combination results in very high overall reduction efficiency, facilitates the adsorption 

process, as the aeration process is applied prior to adsorption. 

Keywords: Well water, Fine Bubble Diffuser , Column adsorption, Adsorbent, Fe, Mn, 

Turbidity 


