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ABSTRAK 

PENURUNAN NITRAT DAN COD PADA AIR LIMBAH DOMESTIK 

DENGAN AIR-LIFT PHOTOBIOREACTOR (AL-PBR) BERBASIS 

MIKROALGA 

ACBELLITA AYU ZEVHIANA 

NPM. 19034010044 

Air limbah domestik mengandung nutrien dan bahan organik seperti Nitrat 

dan COD yang tinggi sehingga berbahaya bagi lingkungan perairan sehingga perlu 

adanya pengolahan air limbah. Penelitian ini berfokus pada upaya penurunan 

parameter Nitrat dan COD pada air limbah domestik menggunakan AL-PBR 

berbasis mikroalga Chlorella vulgaris dengan variasi kadar air limbah (kontrol; 

20%; 40%; 60%; dan 80%) dan panjang gelombang cahaya atau warna lampu LED 

(putih; merah; hijau; dan biru). Hasil penelitian menunjukkan adanya penurunan 

polutan setelah proses pengolahan selama 5 hari (120 jam). Efisiensi removal Nitrat 

dan COD tertinggi pada setiap panjang gelombang cahaya ada pada konsentrasi air 

limbah 80% pada warna putih (λ=380-750 nm); merah (λ=700 nm); hijau (λ=510 

nm); dan biru (λ=440 nm) dengan persen removal Nitrat berturut-turut adalah 

87,56%; 72,15%; 93,64%; dan 97,49%, dan persen removal COD berturut-turut 

adalah 73,88%; 55,21%; 76,50%; dan 79,12%. Variasi panjang gelombang cahaya 

berpengaruh terhadap laju pertumbuhan mikroalga Chlorella vulgaris. 

Pertumbuhan mikroalga dari yang tertinggi hingga terendah berturut-turut terjadi 

pada variasi cahaya biru; hijau; putih; dan merah dengan kerapatan sel maksimum 

di setiap variasi cahaya adalah 819 x 104 sel/ml; 711 x 104 sel/ml; 672 x 104 sel/ml; 

dan 355 x 104 sel/ml. 

 

Kata Kunci: Air Limbah Domestik, Mikroalga Chlorella vulgaris, Air-Lift 

Photobioreactor, Panjang Gelombang Cahaya, Pengolahan Nutrien 
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ABSTRACT 

REDUCTION OF NITRATE AND COD IN DOMESTIC WASTEWATER 

USING MICROALGAE-BASED AIR-LIFT PHOTOBIOREACTOR (AL-PBR) 

ACBELLITA AYU ZEVHIANA 

NPM. 19034010044 

Domestic wastewater contains nutrients and organic matter such as high 

levels of Nitrate and COD, which are harmful to aquatic environments, 

necessitating wastewater treatment. This study focuses on reducing Nitrate and 

COD parameters in domestic wastewater using an AL-PBR based on Chlorella 

vulgaris microalgae with variations in wastewater concentration (control; 20%; 

40%; 60%; and 80%) and LED light wavelengths or colors (white; red; green; and 

blue). The results showed a decrease in pollutants after a 5-day (120-hour) 

treatment process. The highest Nitrate and COD removal efficiencies for each light 

wavelength at an 80% wastewater concentration were achieved with white (λ=380-

750 nm); red (λ=700 nm); green (λ=510 nm); and blue (λ=440 nm) light colors. 

The Nitrate removal percentages were 87.56%; 72.15%; 93.64%; and 97.49%, 

respectively, and the COD removal percentages were 73.88%; 55.21%; 76.50%; 

and 79.12%, respectively. The variation in light wavelengths affected the growth 

rate of Chlorella vulgaris microalgae. The highest to lowest microalgae growth 

occurred under blue, green, white, and red light variations, with maximum cell 

densities in each light variation being 819 x 10⁴ cells/ml; 711 x 10⁴ cells/ml; 672 x 

10⁴ cells/ml; and 355 x 10⁴ cells/ml, respectively. 

 

Keywords: Domestic Wastewater, Microalgae Chlorella vulgaris, Air-Lift 

Photobioreactor, Wavelenght of Light, Nutrient Processing 

 


