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ABSTRAK 

 

SINTESIS DAN KARAKTERISASI KOMPOSIT BIOCHAR/KAOLIN 

DAN UJI APLIKASI SEBAGAI ADSORBEN METILEN BIRU (Oleh Zia 

Maulidya; Prof. Sunardi, S. Si., M.Sc., Ph.D.; Utami Irawati, S.Si., M.ES., 

Ph.D.; 73 Halaman) 

Penelitian ini bertujuan untuk mengevaluasi kapasitas adsorpsi biochar, kaolin, 

dan komposit biochar/kaolin pada rasio 1:1, 2:1, dan 3:1 terhadap larutan metilen 

biru. Modifikasi biochar limbah biomassa kulit sagu dilakukan melalui aktivasi 

menggunakan NaOH 0,25 M dan dikompositkan dengan kaolin. Analisis FTIR 

terhadap komposit biochar/kaolin menunjukkan pergeseran puncak dan 

penurunan intensitas serapan, sementara karakterisasi SEM memperlihatkan 

perubahan morfologi dan peningkatan luas permukaan pada komposit 

biochar/kaolin. Variasi waktu kontak dilakukan pada 0, 10, 20, 30, 40, 50, dan 

60 menit untuk menentukan waktu optimum interaksi antara adsorben dan 

adsorbat. Hasil menunjukkan bahwa waktu kontak 50 menit adalah waktu 

optimum meskipun terjadi penurunan adsorpsi pada menit ke-60 yang diduga 

terjadinya desorpsi. Waktu kontak 50 menit digunakan untuk variasi konsentrasi 

larutan metilen biru (5, 10, 20, 30, 40, 50, dan 60 ppm) yang menunjukkan 

bahwa kapasitas adsorpsi maksimum tercapai pada konsentrasi 30 ppm, 

menandakan titik jenuh adsorben. Uji adsorpsi menunjukkan kondisi optimum 

pada rasio adsorben 0,05 g/L selama 50 menit terhadap larutan 30 ppm pada 

komposit biochar/kaolin rasio 2:1. Hasil penelitian menunjukkan bahwa proses 

adsorpsi isoterm mengikuti pola isoterm SIPS dengan kapasitas adsorpsi sebesar 

8,69 mg/L. Hasil ini menunjukkan potensi komposit biochar/kaolin 2:1 sebagai 

adsorben yang efektif untuk menyisihkan metilen biru dari larutan. 

 

Kata Kunci: biochar, kaolin, FTIR, SEM, model adsoprsi isoterm SIPS. 
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ABSTRACT 

 

SYNTHESIS AND CHARACTERIZATION OF BIOCHAR/KAOLIN 

COMPOSITES AND APPLICATION TEST AS METHYLENE BLUE 

ADSORBENT (By Zia Maulidya; Prof. Sunardi, S. Si., M.Sc., Ph.D.; Utami 

Irawati, S.Si., M.ES., Ph.D.; 73 Pages) 

This study aims to measure the performance of biochar, kaolin, and their 

mixtures (in 1:1, 2:1, and 3:1 ratios) in absorbiry methylene blue from a solution. 

Biomass waste from sago peel was modified through activation using 0.25 M 

NaOH and composited with kaolin. FTIR analysis of the biochar/kaolin 

composite showed peak shifts and decreased absorption intensity, while SEM 

characterization revealed morphological changes and increased surface area in 

the biochar/kaolin composite. Contact time variations were conducted at 0, 10, 

20, 30, 40, 50, and 60 minutes to determine the optimal interaction time between 

the adsorbent and adsorbate. Results showed that 50 minutes was the optimum 

contact time, although adsorption decreased at 60 minutes, which was suspected 

to be due to desorption. A contact time of 50 minutes was used for variations in 

methylene blue solution concentration (5, 10, 20, 30, 40, 50, and 60 ppm), 

indicating that the maximum adsorption capacity was reached at a concentration 

of 30 ppm, marking the saturation point of the adsorbent. Adsorption tests 

showed optimum conditions at an adsorbent ratio of 0.05 g/L for 50 minutes with 

a 30 ppm solution using the biochar/kaolin composite at a ratio of 2:1. The results 

showed that the isotherm adsorption process followed the SIPS isotherm pattern 

with an adsorption capacity of 8.69 mg/L. These results indicate the potential of 

the 2:1 biochar/kaolin composite as an effective adsorbent for removing 

methylene blue from solution. 

Keywords: biochar, kaolin, FTIR, SEM, SIPS isotherm adsorption model  
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