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ABSTRAK 

Pencemaran air akibat limbah industri dan aktivitas domestik menuntut adanya 

teknologi pengolahan yang efektif dan ramah lingkungan. Penelitian ini bertujuan 

untuk mengevaluasi efektivitas biokoagulan cangkang maggot Black Soldier Fly 

(BSF) dan biji kelor dibandingkan dengan koagulan komersial tawas dalam 

menurunkan Total Suspended Solids (TSS), kekeruhan, warna, dan pH pada air 

Sungai Jagir, limbah cair industri tahu, dan limbah cair industri batik melalui proses 

koagulasi–flokulasi. Selain itu, penelitian ini mengkaji karakteristik flok yang 

dihasilkan pada kondisi optimum menggunakan analisis zeta potensial dan 

distribusi ukuran partikel berbasis Dynamic Light Scattering (DLS). Hasil 

penelitian menunjukkan bahwa biokoagulan cangkang maggot pada dosis 100 mg/L 

mampu menurunkan TSS hingga 95,45%, kekeruhan 98,47%, dan warna 96,43% 

pada air Sungai Jagir dengan pH akhir 6,8 serta menghasilkan flok dengan ukuran 

rata-rata 3.222,7 nm. Biji kelor pada dosis optimum 50 mg/L menunjukkan 

penurunan TSS 72,72%, kekeruhan 98,61%, dan warna 96,20% dengan ukuran flok 

homogen sebesar 66.051,09 nm. Koagulan tawas sebagai pembanding pada dosis 

150 mg/L menurunkan TSS 81,82%, kekeruhan 98,99%, dan warna 99,11% dengan 

ukuran flok 11.933,29 nm. Pada limbah tahu, biji kelor menunjukkan kinerja terbaik 

dengan penurunan TSS 96,31%, kekeruhan 82,04%, dan warna 97,27%, sementara 

pada limbah batik cangkang maggot menunjukkan penurunan kekeruhan signifikan 

97,17% tetapi hanya mampu menurunkan warna sebesar 21,18%. Analisis zeta 

potensial pada ketiga variasi menunjukkan nilai yang mendekati netral, 

menandakan terjadinya destabilisasi partikel koloid dan pembentukan flok yang 

efektif. Hasil ini membuktikan bahwa biokoagulan, khususnya biji kelor, berpotensi 

menjadi alternatif koagulan ramah lingkungan dengan efektivitas mendekati 

koagulan kimia, meskipun optimasi dosis masih diperlukan terutama untuk limbah 

dengan kandungan warna tinggi. 

Kata Kunci:  Biokoagulan, Cangkang Maggot, Biji Kelor, Zeta Potensial, 

Distribusi Ukuran Partikel. 
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ABSTRACT 

Water pollution caused by industrial waste and domestic activities requires 

effective and environmentally friendly treatment technologies. This study aims to 

evaluate the effectiveness of Black Soldier Fly (BSF) maggot shell and moringa 

seed bio-coagulants compared to commercial alum coagulants in reducing Total 

Suspended Solids (TSS), turbidity, color, and pH in Jagir River water, industrial 

tofu wastewater, and industrial batik wastewater through coagulation-flocculation 

processes. Additionally, this study examines the characteristics of the flocs 

produced under optimal conditions using zeta potential analysis and particle size 

distribution based on Dynamic Light Scattering (DLS). The results showed that 

maggot shell bio-coagulant at a dose of 100 mg/L was able to reduce TSS by 

95.45%, turbidity by 98.47%, and color by 96.43% in Jagir River water with a final 

pH of 6.8 and produced flocs with an average size of 3,222.7 nm. Moringa seeds at 

an optimal dose of 50 mg/L showed a reduction in TSS of 72.72%, turbidity of 

98.61%, and color of 96.20% with a homogeneous floc size of 66,051.09 nm. Alum 

coagulant as a comparison at a dose of 150 mg/L reduced TSS by 81.82%, turbidity 

by 98.99%, and color by 99.11% with a floc size of 11,933.29 nm. In tofu waste, 

moringa seeds showed the best performance with a reduction in TSS of 96.31%, 

turbidity of 82.04%, and color of 97.27%, while in batik waste, maggot shells 

showed a significant reduction in turbidity of 97.17% but were only able to reduce 

color by 21.18%. Zeta potential analysis of the three variations showed values close 

to neutral, indicating the destabilization of colloidal particles and effective floc 

formation. These results prove that bio-coagulants, especially moringa seeds, have 

the potential to be an environmentally friendly coagulant alternative with 

effectiveness close to that of chemical coagulants, although dose optimization is 

still needed, especially for wastewater with high color content. 

Keywords: Bio-coagulant, Maggot Shells, Moringa Seeds, Zeta Potential, Particle 

Size Distribution.
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