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ABSTRAK 

ALLIFIYA SALSABIL NUGROHOPUTRI. Analisis Kinerja Pengolahan 

Anaerobik-Aerobik Limbah Cair Kelapa Sawit Dengan Modifikasi Bioball Serat 

Lignoselulosa. Dibimbing oleh ALLEN KURNIAWAN, CHUSNUL ARIF, dan 

ARIANI DWI ASTUTI. 

Limbah Cair Kelapa Sawit (LCKS) memiliki kandungan bahan organik yang sangat 

tinggi dan berbahaya bagi lingkungan. Penelitian ini bertujuan untuk menganalisis 

pengaruh penggunaan serat Tandan Kosong Kelapa Sawit (TKKS) dalam bentuk 

serbuk koagulan dan bioball dalam unit pengolahan anaerobik-aerobik LCKS. 

Proses penelitian meliputi persiapan dan konfigurasi reaktor, aklimatisasi, uji 

pendahuluan, serta pengoperasian reaktor. Reaktor dioperasikan dengan 3 variasi 

perlakuan; perlakuan 1 rekator tanpa modifikasi tambahan, perlakuan 2 reaktor 

dengan tambahan pre-treatment, dan perlakuan 3 reaktor dengan tambahan pre-

treatment dan bioball TKKS. Hasil terbaik dicapai pada perlakuan 3 dengan 

efisiensi penyisihan sebesar 97% untuk Chemical Oxygen Demand (COD), 96% 

untuk Total Suspended Solids (TSS), dan 99% untuk minyak dan lemak. 

Penggunaan serbuk serat TKKS berperan signifikan dalam meningkatkan efisiensi 

pengolahan, terutama melalui proses adsorpsi minyak dan lemak hingga 77%. 

Selain itu, bioball modifikasi serat lignoselulosa kelapa sawit juga terbukti 

menyediakan media pertumbuhan yang optimal bagi mikroorganisme. Analisis 

biokinetika menunjukkan bahwa parameter koefisien saturasi setengah jenuh (Ks) 

memiliki pengaruh terbesar terhadap hasil estimasi dengan kontribusi sebesar 54%, 

menekankan pentingnya konsentrasi substrat dalam pengolahan. Pada skala 

lapangan, kondisi operasi optimal meliputi Hydraulic Retention Time (HRT) 

selama 14 jam, pH antara 7,2 -7,6, dan temperatur 29 – 31 °C, yang mendukung 

aktivitas mikroorganisme secara efektif dan meningkatkan efisiensi pengolahan. 

Hasil penelitian ini memberikan panduan penting untuk pengembangan lebih lanjut 

dalam pengolahan limbah cair kelapa sawit yang ramah lingkungan dan efisien. 

Kata kunci:  biokinetika, bioball, efisiensi pengolahan, limbah cair kelapa sawit, 

serat tandan kosong kelapa sawit. 



ABSTRACT 

ALLIFIYA SALSABIL NUGROHOPUTRI. Performance Analysis of Anaerobic-

Aerobic Treatment of Palm Oil Mill Effluent Using Modified Lignocellulosic Fiber 

Bioballs. Supervised by ALLEN KURNIAWAN, CHUSNUL ARIF, and ARIANI 

DWI ASTUTI. 

Palm Oil Mill Effluent (POME) contains a very high organic load that poses a 

significant threat to the environment. This study aims to analyze the impact of using 

Oil Palm Empty Fruit Bunch (OPEFB) fibers in the form of coagulation powder 

and bioballs within an anaerobic-aerobic treatment unit for POME. The research 

process included the preparation and configuration of reactors, acclimatization, 

preliminary testing, and reactor operation. The reactor was operated with 3 

treatment variations: treatment 1 with no additional modifications, treatment 2 with 

added pre-treatment, and treatment 3 with added pre-treatment and OPEFB fiber 

bioballs. The best results were achieved in treatment 3, with removal efficiencies 

of 97% for Chemical Oxygen Demand (COD), 96% for Total Suspended Solids 

(TSS), and 99% for oil and grease. The use of OPEFB fiber powder played a 

significant role in enhancing treatment efficiency, particularly by adsorbing up to 

77% of oil and grease. Additionally, the modified lignocellulosic fiber bioballs 

provided an optimal growth medium for microorganisms. Biokinetic analysis 

indicated that the half-saturation constant (Ks) had the most substantial impact on 

the estimation results, contributing 54%, underscoring the importance of substrate 

concentration in the treatment process. On a field scale, optimal operating 

conditions included a Hydraulic Retention Time (HRT) of 14 hours, pH levels 

between 7.2 - 7.6, and temperatures ranging from 29 - 31°C, effectively supporting 

microbial activity and enhancing treatment efficiency. The findings of this study 

offer valuable guidelines for the further development of environmentally friendly 

and efficient POME treatment processes. 

Keywords: biokinetics, bioball, treatment efficiency, palm oil mill effluent, empty 

palm fruit bunch fiber. 
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