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ABSTRAK 

 

Industri kecap menghasilkan limbah cair dengan kandungan bahan organik yang 

tinggi, warna pekat, serta senyawa kimia berbahaya yang dapat mencemari 

lingkungan apabila dibuang tanpa pengolahan memadai. Penelitian ini bertujuan 

untuk mengevaluasi efektivitas kombinasi proses biologis menggunakan 

Sequencing Batch Reactor (SBR) sebagai pretreatment dengan pengolahan lanjutan 

melalui oksidasi menggunakan hidrogen peroksida dan proses adsorpsi 

menggunakan karbon aktif dari cangkang kepiting. Metode yang digunakan 

melibatkan variasi waktu retensi hidrolik (HRT) pada unit SBR (24, 36, dan 48 

jam), variasi dosis hidrogen peroksida (0,25; 0,5; dan 1 mL/L), serta variasi jenis 

adsorben (PAC komersial dan karbon aktif alami dari cangkang kepiting). Hasil 

penelitian menunjukkan bahwa SBR dengan HRT 48 jam memberikan efisiensi 

penyisihan tertinggi terhadap COD (83,3%), TSS (78,5%), TDS (70,1%), dan TN 

(73%), dengan hasil uji ANOVA One Way menunjukkan pengaruh signifikan (p < 

0,05). Penggunaan hidrogen peroksida pada dosis 1 mL/L mampu menurunkan 

COD sebesar 70,3% dan TN sebesar 70%, sedangkan adsorpsi dengan karbon aktif 

dari cangkang kepiting menunjukkan efisiensi tertinggi dengan penyisihan COD 

mencapai 87,3%, TSS 96,4%, TDS 85,6%, dan TN 90%. Berdasarkan analisis 

statistik ANOVA, seluruh perlakuan menunjukkan pengaruh signifikan terhadap 

penurunan parameter pencemar. Dibandingkan proses oksidasi, metode adsorpsi 

terbukti lebih efektif dalam menurunkan beban pencemar, namun kedua metode 

belum sepenuhnya mampu menurunkan COD sesuai baku mutu air bersih 

berdasarkan PP No. 22 Tahun 2021. Oleh karena itu, diperlukan optimasi lebih 

lanjut pada proses biologis di unit SBR serta pengujian parameter tambahan untuk 

memastikan kualitas effluent memenuhi standar sebagai air bersih. Kombinasi 

sistem ini berpotensi menjadi solusi alternatif pengolahan limbah cair industri 

kecap secara efisien dan ramah lingkungan. 

 

Kata Kunci: Air Limbah Industri Kecap, Sequencing Batch Reactor (SBR), 

Hidrogen Peroksida, Adsorpsi  
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ABSTRACT 

 

The soy sauce industry produces liquid waste with high organic content, dark color, 

and hazardous chemical compounds that can pollute the environment if disposed of 

without adequate treatment. This study aims to evaluate the effectiveness of a 

combination of biological processes using a Sequencing Batch Reactor (SBR) as a 

pretreatment with further treatment through oxidation using hydrogen peroxide and 

an adsorption process using activated carbon from crab shells. The method used 

involves variations in the Hydraulic Retention Time (HRT) in the SBR unit (24, 36, 

and 48 hours), variations in the dosage of hydrogen peroxide (0.25; 0.5; and 1 

mL/L), and variations in the type of adsorbent (commercial PAC and natural 

activated carbon from crab shells). The results showed that SBR with an HRT of 48 

hours provided the highest removal efficiency for COD (83.3%), TSS (78.5%), TDS 

(70.1%), and TN (73%), with the results of the One Way ANOVA test showing a 

significant effect (p < 0.05). The use of hydrogen peroxide at a dose of 1 mL/L was 

able to reduce COD by 70.3% and TN by 70%, while adsorption with activated 

carbon from crab shells showed the highest efficiency with COD removal reaching 

87.3%, TSS 96.4%, TDS 85.6%, and TN 90%. Based on ANOVA statistical analysis, 

all treatments showed a significant effect on reducing pollutant parameters. 

Compared to the oxidation process, the adsorption method proved more effective 

in reducing pollutant loads, however, both methods were not fully able to reduce 

COD according to clean water quality standards based on PP No. 22 of 2021. 

Therefore, further optimization of the biological process in the SBR unit is needed 

as well as additional parameter testing to ensure the effluent quality meets the 

standards for clean water. This system combination has the potential to be an 

alternative solution for processing liquid waste from the soy sauce industry 

efficiently and environmentally friendly. 

 

Keywords : Soy Sauce Industrial Wastewater, Sequencing Batch Reactor (SBR), 

Hydrogen Peroxide, Adsorption


