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ABSTRAK 

 

SINTESIS DAN APLIKASI BEADS KITOSAN-Fe3O4 SEBAGAI 

ADSORBEN ZAT WARNA CONGO RED (Oleh Ananda Bahriani Putri; 

Pembimbing Dahlena Ariyani, S.Si., M.S., Noer Komari, S.Si., M.Kes; 2026; 93 

halaman) 

 

Pencemaran air oleh zat warna sintesis seperti Congo red merupakan permasalahan 

lingkungan karena bersifat toksik dan sulit terdegradasi secara alami. Penelitian ini 

bertujuan untuk mensintesis dan mengaplikasikan beads kitosan dan beads kitosan-

Fe3O4 sebagai adsorben dalam mengadsorpsi zat warna Congo red. Beads kitosan-

Fe3O4 disintesis dengan perbandingan kitosan: Fe3O4 sebesar 2:1 (b/b) dan dibentuk 

melalui penetesan ke dalam larutan NaOH. Karakterisasi adsorben dilakukan 

menggunakan FTIR, SEM-EDX serta analisis luas permukaan dan pori 

menggunakan metode BET-DFT. Uji adsorpsi dilakukan dengan mempelajari 

pengaruh waktu kontak, pH larutan dan konsentrasi awal, sedangkan konsentrasi 

Congo red dianalisis menggunakan spektrofotometer Uv-Vis. Hasil penelitian 

menunjukkan bahwa beads kitosan-Fe3O4 berhasil disintesis, yang ditandai dengan 

munculnya pita serapan khas Fe-O pada bilangan gelombang 557-520 cm-1. Beads 

kitosan memiliki luas permukaan spesifik sebesar 14,724 m2/g, sedangkan beads 

kitosan-Fe3O4 memiliki luas permukaan yang lebih rendah yaitu 5,764 m2/g dengan 

volume pori total yang lebih besar yaitu 1,07965 cm3/g. Waktu kontak optimum 

adsorpsi diperoleh pada menit ke-1440 (p = 0,00726). Adsorpsi maksimum beads 

kitosan-Fe3O4 diperoleh pada pH netral (7,44) dengan persentase adsorpsi sebesar 

83,82% sedangkan beads kitosan menunjukkan adsorpsi tertinggi pada pH basa 

(9,50) sebesar 86,14%. Proses adsorpsi Congo red pada kedua adsorben mengikuti 

model isoterm Langmuir dan nilai koefisien determinasi (R2) sebesar 0,989 untuk 

beads kitosan dan 0,9164 untuk beads kitosan-Fe3O4 serta nilai kapasitas adsorpsi 

maksimum (qmax) masing-masing sebesar 12,674 mg/g dan 10,173 mg/g. Meskipun 

penambahan Fe₃O₄ menurunkan kapasitas adsorpsi, beads kitosan-Fe3O4 

memberikan keuntungan berupa kemudahan pemisahan secara magnetik. Penelitian 

ini menunjukkan bahwa beads kitosan-Fe₃O₄ efektif digunakan sebagai adsorben 

untuk pengolahan limbah zat warna. 

 

Kata kunci: kitosan, Fe3O4, beads, adsorpsi, Congo red 
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ABSTRACT 

 

SYNTHESIS AND APPLICATION OF CHITOSAN–Fe₃O₄ BEADS AS 

ADSORBENTS FOR CONGO RED DYE (By Ananda Bahriani Putri; 

Supervisors Dahlena Ariyani, S.Si., M.S., Noer Komari, S.Si., M.Kes; 2026; 93 

pages) 
 

Water pollution caused by synthetic dyes such as Congo red is an environmental 

problem due to their toxic nature and resistance to natural degradation. This study 

aimed to synthesize and apply chitosan beads and chitosan-Fe₃O₄ beads as 

adsorbents for the adsorption of Congo red dye. Chitosan-Fe₃O₄ beads were 

synthesized using a chitosan to Fe₃O₄ ratio of 2:1 (w/w) and formed by dropping 

the mixture into a NaOH solution. Adsorbent characterization was carried out using 

FTIR, SEM–EDX, as well as surface area and pore analysis based on the BET-DFT 

method. Adsorption experiments were conducted by investigating the effects of 

contact time, solution pH, and initial concentration, while the concentration of 

Congo red was analyzed using a UV-Vis spectrophotometer. The results showed 

that chitosan-Fe₃O₄ beads were successfully synthesized, as indicated by the 

appearance of characteristic Fe–O absorption bands at wavenumbers of 557–520 

cm⁻¹. Chitosan beads exhibited a specific surface area of 14.724 m²/g, whereas 

chitosan-Fe₃O₄ beads showed a lower surface area of 5.764 m²/g with a larger total 

pore volume of 1.07965 cm³/g. The optimum adsorption contact time was obtained 

at 1440 minutes (p = 0.00726). Maximum adsorption of chitosan-Fe₃O₄ beads was 

achieved at neutral pH (7.44) with an adsorption percentage of 83.82%, while 

chitosan beads exhibited the highest adsorption at alkaline pH (9.50) with a 

percentage of 86.14%. The adsorption process of Congo red on both adsorbents 

followed the Langmuir isotherm model, with determination coefficient (R²) values 

of 0.989 for chitosan beads and 0.9164 for chitosan-Fe₃O₄ beads, and maximum 

adsorption capacities (qₘₐₓ) of 12.674 mg/g and 10.173 mg/g, respectively. 

Although the incorporation of Fe₃O₄ reduced the adsorption capacity, the chitosan-

Fe₃O₄ beads provided advantages in terms of easy magnetic separation. This study 

demonstrates that chitosan-Fe₃O₄ beads are effective adsorbents for dye wastewater 

treatment. 

 

Keywords: chitosan, Fe₃O₄, beads, adsorption, Congo red 
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