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ABSTRAK 

Industri kecap menghasilkan limbah cair dengan kandungan senyawa organik yang 

tinggi sehingga berpotensi meningkatkan nilai Biological Oxygen Demand (BOD) 

dan Chemical Oxygen Demand (COD) serta mencemari lingkungan perairan 

apabila tidak diolah dengan baik. Salah satu teknologi pengolahan limbah cair yang 

banyak digunakan adalah Moving Bed Biofilm Reactor (MBBR) dengan media 

konvensional Kaldnes. Namun, media tersebut berbahan sintetis dan kurang ramah 

lingkungan sehingga diperlukan alternatif media yang lebih berkelanjutan. Biochar 

bonggol jagung merupakan produk hasil pirolisis limbah pertanian dengan porositas 

dan luas permukaan yang tinggi mampu mendukung pertumbuhan mikroorganisme 

serta memiliki sifat adsorptif terhadap senyawa organik. Penelitian dilakukan 

menggunakan sistem MBBR anoksik–oksik dengan perbandingan media Kaldnes 

K3 dan biochar bonggol jagung, variasi HRT 8, 12, dan 24 jam, serta volume media 

20% (1 L) dan 30% (1,5 L). Parameter yang dianalisis meliputi COD, BOD, TSS, 

TDS, dan Total Nitrogen (TN). Hasil penelitian menunjukkan bahwa media biochar 

bonggol jagung memberikan kinerja yang lebih baik dibandingkan media Kaldnes 

K3. Pada kondisi terbaik menggunakan media biochar dengan volume media 1,5 L 

dan HRT 24 jam, konsentrasi COD dan BOD masing-masing dapat diturunkan 

hingga 146,67 mg/L dan 115,87 mg/L, lebih rendah dibandingkan media Kaldnes 

K3 pada kondisi serupa dengan nilai COD 293,33 mg/L dan BOD 231,73 mg/L. 

Selain itu, media biochar juga menunjukkan kinerja penyisihan TN yang lebih 

tinggi dengan nilai terendah sebesar 11,2 mg/L, serta stabilitas TSS dan TDS yang 

lebih baik. Secara keseluruhan, biochar bonggol jagung berpotensi menjadi media 

alternatif MBBR yang efektif, berkelanjutan, dan ramah lingkungan dalam 

pengolahan limbah cair industri kecap. 

Kata kunci : limbah industri kecap, MBBR, biochar bonggol jagung, volume 

media, HRT 
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ABSTRACT 

The soy sauce industry generates wastewater with a high concentration of organic 

compounds, which can significantly increase Biological Oxygen Demand (BOD) 

and Chemical Oxygen Demand (COD) levels and potentially pollute aquatic 

environments if not properly treated. One of the commonly applied wastewater 

treatment technologies is the Moving Bed Biofilm Reactor (MBBR) using 

conventional Kaldnes media. However, this synthetic-based media is considered 

less environmentally friendly, thus requiring a more sustainable alternative. Corn 

cob biochar, produced through the pyrolysis of agricultural waste, possesses high 

porosity and large surface area, enabling it to support microbial growth and exhibit 

adsorptive properties toward organic compounds. The study was conducted using 

an anoxic–oxic MBBR system with a comparison between Kaldnes K3 media and 

corn cob biochar, HRT variations of 8, 12, and 24 hours, and media filling ratios 

of 20% (1 L) and 30% (1.5 L). The parameters analyzed included COD, BOD, Total 

Suspended Solids (TSS), Total Dissolved Solids (TDS), and Total Nitrogen (TN). 

The results showed that corn cob biochar media exhibited superior performance 

compared to Kaldnes K3 media. Under optimal conditions using biochar media 

with a volume of 1.5 L and an HRT of 24 hours, COD and BOD concentrations 

were reduced to 146.67 mg/L and 115.87 mg/L, respectively, which were 

significantly lower than those achieved using Kaldnes K3 media under similar 

conditions, with COD and BOD values of 293.33 mg/L and 231.73 mg/L. 

Furthermore, biochar media demonstrated higher TN removal efficiency, achieving 

a minimum concentration of 11.2 mg/L, as well as better stability in TSS and TDS 

removal. Overall, corn cob biochar shows strong potential as an effective, 

sustainable, and environmentally friendly alternative MBBR media for the 

treatment of soy sauce industrial wastewater.. 

Keywords: soy sauce industrial wastewater, MBBR, corn cob biochar, media filling 

ratio, Hydraulic Retention Time  


