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ABSTRAK 

 

EFEKTIVITAS SEQUENCING BATCH REACTOR (SBR) DALAM 

PENYISIHAN COD, TSS DAN WARNA PADA LIMBAH BATIK 

 

LAILATUL FITRIYAH 

NPM.21034010015 

Industri batik di Indonesia menghasilkan limbah cair dalam jumlah besar yang 

mengandung senyawa organik, zat warna sintetis, dan padatan tersuspensi yang 

berpotensi mencemari lingkungan. Penelitian ini bertujuan untuk menganalisis 

efektivitas teknologi Sequencing Batch Reactor (SBR) dalam menurunkan 

parameter pencemar Chemical Oxygen Demand (COD), Total Suspended Solid 

(TSS), dan warna pada limbah batik, serta mengevaluasi pengaruh variasi 

Hydraulic Retention Time (HRT) dan laju aerasi. Tahapan penelitian meliputi 

karakterisasi awal limbah, proses pre-treatment adsorpsi dengan karbon aktif 

tempurung kelapa, seeding, aklimatisasi mikroorganisme, dan pengolahan utama 

dengan SBR. Variasi yang digunakan yaitu HRT 18, 24, 32, dan 38 jam, serta laju 

aerasi 7 dan 14 L/menit. Hasil penelitian menunjukkan bahwa konsentrasi awal 

COD, TSS, dan warna pada limbah batik melebihi baku mutu yang ditetapkan. 

Proses SBR dengan kombinasi pre-treatment dan kondisi operasi tertentu mampu 

meningkatkan efisiensi penyisihan polutan, dengan tren penyisihan signifikan pada 

COD, TSS, dan warna. Nilai penyisihan terbaik parameter COD pada HRT 38 jam 

dan 92,12%, TSS HRT 38 jam yaitu 92,46% dan warna pada HRT 38 jam yaitu 

62,39%. Jenis bakteri yang berperan adalah Pseudomonas sp., Bacillus sp., dan 

Lactobacillus sp. Analisis statistik menggunakan ANOVA One Way 

mengonfirmasi pengaruh signifikan HRT dan laju aerasi terhadap kinerja SBR. 

Identifikasi mikroorganisme pada lumpur aktif menunjukkan adanya bakteri yang 

berperan penting dalam proses biodegradasi senyawa organik dan zat warna.  

Kunci: limbah batik, COD, TSS, warna, Sequencing Batch Reactor (SBR), laju 

aerasi, HRT
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ABSTRACT 

 

EFFECTIVENESS OF SEQUENCING BATCH REACTOR (SBR) IN THE 

REMOVAL OF COD, TSS AND COLOR FROM LIMBAH BATIK 

WASTEWATER 

 

LAILATUL FITRIYAH 

NPM.21034010015 

The batik industry in Indonesia generates substantial amounts of wastewater 

containing organic compounds, synthetic dyes, and suspended solids, which have 

the potential to pollute the environment. This study aims to evaluate the 

effectiveness of Sequencing Batch Reactor (SBR) technology in reducing pollutant 

parameters, namely Chemical Oxygen Demand (COD), Total Suspended Solids 

(TSS), and color in batik wastewater, and to assess the influence of variations in 

Hydraulic Retention Time (HRT) and aeration rate. The research stages included 

initial wastewater characterization, pre-treatment using coconut shell activated 

carbon, seeding, microorganism acclimatization, and main treatment with SBR. 

Variations applied were HRTs of 18, 24, 32, and 38 hours, and aeration rates of 7 

and 14 L/min. The results showed that initial COD, TSS, and color concentrations 

in batik wastewater exceeded the established quality standards. The SBR process, 

combined with pre-treatment and suitable operational conditions, improved 

pollutant removal efficiency, showing a significant decreasing trend in COD, TSS, 

and color. The highest removal efficiencies were achieved at HRT 38 hours, with 

COD 92.12%, TSS 92,46%, and color 62,39%. Bacteria identified in the process 

included Pseudomonas sp., Bacillus sp., and Lactobacillus sp. Statistical analysis 

using One-Way ANOVA confirmed the significant effect of HRT and aeration rate 

on SBR performance. Microorganism identification in activated sludge also 

revealed bacterial groups that play an important role in the biodegradation of 

organic compounds and dyes.  

Keywords: batik wastewater, COD, TSS, color, Sequencing Batch Reactor (SBR), 

aeration rate, HRT 


