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ABSTRAK 

 

Industri pengolahan daging di Jawa Timur berperan penting dalam penyediaan 

protein hewani, tetapi menghasilkan limbah cair dengan kandungan pencemar 

tinggi, seperti COD, TSS, fosfat, dan total nitrogen (TN), yang melebihi baku mutu 

lingkungan. Penelitian ini bertujuan mengevaluasi efektivitas kombinasi 

Sequencing Batch Reactor (SBR) dan Multi Soil Layering (MSL) dalam 

menurunkan kadar pencemar limbah cair industri pengolahan daging. Variasi waktu 

retensi hidrolik (HRT) pada SBR (12, 24, dan 36 jam) serta variasi media dan 

jumlah lapisan pada MSL diuji untuk memperoleh konfigurasi optimal. Hasil 

penelitian menunjukkan HRT 36 jam pada SBR memberikan penyisihan tertinggi 

terhadap COD (79%), TSS (85%), TN (83%), dan fosfat (29%), akan tetapi hasilnya 

belum memenuhi baku mutu. Pengolahan lanjutan menggunakan MSL 

menghasilkan efisiensi berbeda sesuai variasi media. Kombinasi tanah andosol 

dengan karbon aktif tulang ayam pada dua lapisan memberikan removal tertinggi 

untuk COD (65%) dan TSS (64%), sedangkan TN tertinggi sebesar 44% diperoleh 

pada kombinasi yang sama dengan satu lapisan. Untuk fosfat, efisiensi tertinggi 

mencapai 88% pada kombinasi tanah andosol dengan karbon aktif bambu pada satu 

lapisan. Seluruh parameter setelah pengolahan terpadu memenuhi baku mutu sesuai 

Peraturan Gubernur Jawa Timur No. 72 Tahun 2013. Uji ANOVA One Way 

menunjukkan variasi HRT berpengaruh signifikan terhadap kinerja SBR, 

sedangkan uji ANOVA Two Way pada MSL menunjukkan variasi media dan 

jumlah lapisan tidak berpengaruh signifikan terhadap TSS dan fosfat, namun tetap 

efektif untuk parameter lain. Secara keseluruhan, kombinasi SBR dan MSL terbukti 

efektif, efisien, dan berpotensi diterapkan sebagai sistem pengolahan limbah cair 

industri pengolahan daging yang ramah lingkungan. 

 

Kata Kunci: Air Limbah Industri Pengolahan Daging, Sequencing Batch Reactor 

(SBR), Multi Soil Layering (MSL). 
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ABSTRACT 

 

The meat processing industry in East Java plays an important role in providing 

animal protein, but produces liquid waste with high pollutant content, such as 

COD, TSS, phosphate, and total nitrogen (TN), which exceeds environmental 

quality standards. This study aims to evaluate the effectiveness of the combination 

of Sequencing Batch Reactor (SBR) and Multi Soil Layering (MSL) in reducing 

pollutant levels in meat processing industry liquid waste. Variations in hydraulic 

retention time (HRT) in SBR (12, 24, and 36 hours) as well as variations in media 

and number of layers in MSL were tested to obtain the optimal configuration. The 

results showed that HRT 36 hours in SBR provided the highest removal of COD 

(79%), TSS (85%), TN (83%), and phosphate (29%), however, the results have not 

met quality standards. Further treatment using MSL produced different efficiencies 

depending on the media variation. The combination of andosol soil with chicken 

bone activated carbon in two layers provided the highest removal for COD (65%) 

and TSS (64%), while the highest TN removal of 44% was obtained in the same 

combination with one layer. For phosphate, the highest efficiency reached 88% in 

the combination of andosol soil with bamboo activated carbon in one layer. All 

parameters after integrated processing meet the quality standards according to the 

East Java Governor Regulation No. 72 of 2013. The One Way ANOVA test showed 

that the variation of HRT had a significant effect on the performance of SBR, while 

the Two Way ANOVA test on MSL showed that the variation of media and the 

number of layers had no significant effect on TSS and phosphate, but remained 

effective for other parameters. Overall, the combination of SBR and MSL proved to 

be effective, efficient, and has the potential to be applied as an environmentally 

friendly wastewater treatment system for the meat processing industry. 

 

Keywords: Meat Processing Industry Wastewater, Sequencing Batch Reactor 

(SBR), Multi-Soil Layering (MSL).


