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ABSTRAK 

 

SINTESIS DAN KARAKTERISASI BEADS KITOSAN-FE3O4 DAN 

APLIKASINYA SEBAGAI ADSORBEN ZAT WARNA NAPHTHOL 

BLUE BLACK (OLEH SETYO JUNIA PUTRI LESTARI; DAHLENA 

ARIYANI, S.SI., M.S., NOER KOMARI, S.SI., M. KES.;2026;  92  HALAMAN) 

 

Limbah tekstil yang mengandung zat warna sintetis Naphthol Blue Black (NBB) 

berpotensi mencemari perairan sehingga diperlukan adsorben yang efektif dan 

ramah lingkungan. Penelitian ini bertujuan mempelajari pengaruh variasi rasio 

kitosan-Fe3O4 terhadap karakteristik beads serta mengevaluasi kemampuan 

adsorpsinya terhadap NBB. Beads kitosan-Fe3O4 disintesis melalui metode gelasi 

ionik dengan variasi rasio Fe3O4 sebesar 1:0,1; 1:0,3; dan 1:0,5. Karakterisasi 

dilakukan menggunakan FTIR, mikroskop digital, SEM-EDX, serta analisis luas 

permukaan spesifik menggunakan metode BET dengan analisis sifat permukaan 

melalui pendekatan Density Functional Theory (DFT). Uji adsorpsi dilakukan 

dengan variasi waktu kontak hingga 2880 menit dan dianalisis menggunakan 

isoterm Langmuir dan Freundlich. Hasil menunjukkan bahwa peningkatan 

kandungan Fe3O4 menurunkan daya swelling dan luas permukaan spesifik beads 

akibat tertutupnya pori aktif oleh partikel magnetit. Analisis FTIR dan SEM-EDX 

mengonfirmasi terbentuknya beads kitosan-Fe3O4, dengan kecenderungan 

aglomerasi pada rasio Fe3O4 tinggi. Proses adsorpsi NBB mengikuti model 

Langmuir dengan nilai R² tertinggi 0,989. Kapasitas adsorpsi maksimum beads 

kitosan mencapai 12,674 mg/g, lebih tinggi dibandingkan beads kitosan-Fe3O4. 

Beads kitosan-Fe3O4 berpotensi sebagai adsorben efektif yang mudah dipisahkan 

secara magnetik, dengan rasio Fe3O4 rendah hingga sedang sebagai kondisi 

optimum. 

 

Kata kunci: kitosan, Fe3O4, beads, adsorpsi, Naphthol Blue Black. 
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ABSTRACT 

 

SYNTHESIS AND CHARACTERIZATION OF CHITOSAN–FE₃O₄ (CHI–

FE) BEADS AND THEIR APPLICATION AS AN ADSORBENT FOR  

NAPHTHOL BLUE BLACK DYE (By Setyo Junia Putri Lestari; Dahlena 

Ariyani, S.Si., M.S.; Noer Komari, S.Si., M.Kes.; 2026; 92 pages) 

 

Textile wastewater containing the synthetic dye Naphthol Blue Black (NBB) has 

the potential to pollute aquatic environments, thus requiring effective and 

environmentally friendly adsorbents. This study aimed to examine the effect of 

chitosan–Fe₃O₄ ratio variations on bead characteristics and to evaluate their 

adsorption capacity toward NBB. Chitosan–Fe₃O₄ beads were synthesized using the 

ionic gelation method with Fe₃O₄ ratios of 1:0.1, 1:0.3, and 1:0.5. Characterization 

was carried out using FTIR, digital microscopy, SEM–EDX, and specific surface 

area analysis using the BET method with surface property analysis based on the 

Density Functional Theory (DFT) approach. Adsorption tests were conducted with 

contact time variations up to 2880 minutes and analyzed using Langmuir and 

Freundlich isotherms. The results showed that increasing Fe₃O₄ content reduced the 

swelling capacity and specific surface area of the beads due to blockage of active 

pores by magnetite particles. FTIR and SEM–EDX analyses confirmed the 

formation of chitosan–Fe₃O₄ beads, with a tendency for agglomeration at higher 

Fe₃O₄ ratios. The adsorption of NBB followed the Langmuir model with the highest 

R² value of 0.989. The maximum adsorption capacity of chitosan beads reached 

12.674 mg/g, which was higher than that of chitosan–Fe₃O₄ beads. Chitosan–Fe₃O₄ 

beads show potential as effective magnetically separable adsorbents, with low to 

moderate Fe₃O₄ ratios as the optimum condition. 

 

Keywords: chitosan, Fe₃O₄, beads, adsorption, Naphthol Blue Black. 
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