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ABSTRAK 

 

Air tanah di Kecamatan Kebomas, Kabupaten Gresik, memiliki permasalahan 

berupa tingginya konsentrasi besi (Fe) dan mangan (Mn), serta rendahnya kadar 

oksigen terlarut atau dissolved oxygen (DO). Kondisi tersebut menunjukkan 

perlunya pengolahan untuk meningkatkan kualitas air tanah. Penelitian ini 

bertujuan menganalisis pengaruh variasi kerapatan draft tube terhadap karakteristik 

hidrodinamika, perpindahan massa oksigen, serta penyisihan Fe dan Mn 

menggunakan airlift reactor (ALR) skala laboratorium yang dioperasikan secara 

kontinu. Penelitian dilakukan melalui eksperimen dan pemodelan Computational 

Fluid Dynamics (CFD) dengan variasi kerapatan draft tube sebesar 0 mm, 3 mm, 

dan 5 mm. Debit air yang digunakan sebesar 1 L/menit, debit udara sebesar 7,5 

L/menit, diameter diffuser sebesar 8 cm, dan waktu proses selama 30 menit. Hasil 

penelitian menunjukkan bahwa air tanah awal memiliki konsentrasi Fe sebesar 0,36 

mg/L, Mn sebesar 0,61 mg/L, dan DO sebesar 3,4 mg/L. Variasi draft tube 5 mm 

memberikan kinerja terbaik dengan konsentrasi Fe akhir sebesar 0,0124 mg/L dan 

efisiensi penyisihan sebesar 96,56%, konsentrasi Mn akhir sebesar 0,0850 mg/L 

dan efisiensi penyisihan sebesar 86,07%, serta nilai DO sebesar 6,8 mg/L. Nilai 

koefisien perpindahan massa oksigen volumetrik (kLa) juga meningkat dari 0,0406 

menit⁻¹ pada variasi 0 mm menjadi 0,0486 menit⁻¹ pada variasi 5 mm. Dengan 

demikian, variasi kerapatan draft tube 5 mm merupakan kondisi paling optimum 

dalam meningkatkan transfer oksigen dan menyisihkan Fe serta Mn pada sistem 

ALR. 

Kata Kunci : Air Tanah, Airlift Reactor, Besi, Mangan, Draft Tube, Transfer 

Oksigen  
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ABSTRACT 

 

Groundwater in Kebomas Sub-district, Gresik Regency, is affected by high 

concentrations of iron (Fe) and manganese (Mn), as well as low levels of dissolved 

oxygen (DO). These conditions highlight the need for treatment to improve 

groundwater quality. This study aims to analyse the effect of variations in draft tube 

density on hydrodynamic characteristics, oxygen mass transfer, and the removal of 

Fe and Mn using a continuously operated laboratory-scale airlift reactor (ALR). 

The study was conducted through experiments and Computational Fluid Dynamics 

(CFD) modelling, with draft tube densities of 0 mm, 3 mm and 5 mm. The water 

flow rate was 1 L/minute, the air flow rate was 7.5 L/minute, the diffuser diameter 

was 8 cm, and the process duration was 30 minutes. The results of the study showed 

that the initial groundwater had an Fe concentration of 0.36 mg/L, a Mn 

concentration of 0.61 mg/L, and a DO concentration of 3.4 mg/L. The 5-mm draft 

tube provided the best performance, with a final Fe concentration of 0.0124 mg/L 

and a removal efficiency of 96.56%, a final Mn concentration of 0.0850 mg/L and 

a removal efficiency of 86.07%, and a DO value of 6.8 mg/L. The volumetric oxygen 

mass transfer coefficient (kLa) also increased from 0.0406 min⁻¹ at a 0 mm variation 

to 0.0486 min⁻¹ at a 5 mm variation. Thus, a 5 mm variation in draft tube density 

represents the most optimal condition for enhancing oxygen transfer and removing 

Fe and Mn in the ALR system. 

Keywords : Groundwater, Airlift Reactor, Iron, Manganese, Draft Tube, Oxygen 

Transfer   


