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ABSTRAK

Air tanah yang tercemar bakteri Escherichia coli merupakan salah satu

permasalahan kualitas air yang banyak ditemukan pada kawasan padat penduduk

akibat buruknya sistem sanitasi. Teknologi fotokatalisis menggunakan katalis

TiO₂ dan sinar UV merupakan metode desinfeksi yang ramah lingkungan karena

mampu menghasilkan Reactive Oxygen Species (ROS) yang berperan dalam

menginaktivasi bakteri. Penelitian ini bertujuan untuk menganalisis pengaruh

waktu penyinaran (Hydraulic Retention Time / HRT) dan ketersediaan Dissolved

Oxygen (DO) terhadap penurunan bakteri Escherichia coli pada sistem

fotokatalisis dengan dan tanpa aerator. Penelitian dilakukan menggunakan reaktor

fixed-bed photocatalytic reactor dengan variasi waktu penyinaran 10, 15, 20, 25,

dan 30 menit. Sampel air tanah berasal dari kawasan padat penduduk Surabaya

Utara dengan konsentrasi awal E. coli sebesar 170 MPN/100 mL. Parameter yang

dianalisis meliputi Escherichia coli, DO, pH, suhu, dan kekeruhan. Data hasil

penelitian dianalisis menggunakan uji normalitas dan Two-Way ANOVA.

Berdasarkan hasil penelitian dapat disimpulkan bahwa peningkatan DO melalui

penggunaan aerator mampu meningkatkan efektivitas proses fotokatalisis dalam

menurunkan bakteri Escherichia coli. Kombinasi fotokatalisis TiO₂, sinar UV-C,

dan aerasi berpotensi menjadi alternatif teknologi desinfeksi air tanah yang efektif

dan ramah lingkungan.

Kata kunci: Fotokatalisis, Escherichia coli, Dissolved Oxygen (DO), TiO₂, UV-C,
aerator, air tanah.
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ABSTRACT

Groundwater contaminated with Escherichia coli bacteria is a common water

quality problem in densely populated areas due to poor sanitation systems.

Photocatalysis technology, which uses TiO₂ catalysts and UV light, is an

environmentally friendly disinfection method because it generates Reactive

Oxygen Species (ROS) that play a role in inactivating bacteria. This study aims to

analyze the effect of irradiation time (Hydraulic Retention Time / HRT) and the

availability of Dissolved Oxygen (DO) on the reduction of Escherichia coli

bacteria in a photocatalytic system with and without an aerator. The study was

conducted using a fixed-bed photocatalytic reactor with irradiation times of 10,

15, 20, 25, and 30 minutes. The groundwater samples were sourced from a

densely populated area in North Surabaya with an initial E. coli concentration of

170 MPN/100 mL. The parameters analyzed included Escherichia coli, DO, pH,

temperature, and turbidity. The research data were analyzed using normality tests

and Two-Way ANOVA. Based on the results, it can be concluded that increasing

DO through the use of an aerator enhances the effectiveness of the photocatalytic

process in reducing Escherichia coli bacteria. The combination of TiO₂

photocatalysis, UV-C light, and aeration has the potential to serve as an effective

and environmentally friendly alternative technology for groundwater disinfection.

Keywords: Photocatalysis, Escherichia coli, Dissolved Oxygen (DO), TiO₂, UV-C,
aerator, groundwater.
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