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ABSTRAK

KAJIAN PEMBUATAN DAN PEMANFAATAN KITOSAN-MAGNETIT
UNTUK ADSORPSI ZAT WARNA NAPHTHOL BLUE BLACK (Oleh Putri
Cahyani Rahman; Pembimbing Dahlena Ariyani, S.Si., M.S., Dr. Umi Baroroh Lili
Utami, S.Si., M.Si.,; 2025; 84 halaman)

Pencemaran air oleh pewarna sintetis seperti Naphthol Blue Black (NBB)
merupakan masalah lingkungan karena sifatnya yang sulit terurai dan berpotensi
toksik. Penelitian ini mengembangkan beads kitosan—magnetit sebagai adsorben
magnetik untuk mengadsorpsi NBB. Beads disintesis dari perbandingan
kitosan:FesOs = 2:1 (b/b) dan dibentuk melalui penetesan ke larutan NaOH.
Karakterisasi dilakukan dengan FTIR, SEM-EDX, dan uji kadar air. Hasil FTIR
menunjukkan adanya pita Fe—-O yang mengonfirmasi keberhasilan integrasi
magnetit ke dalam matriks kitosan, sedangkan SEM-EDX memperlihatkan
permukaan komposit yang lebih kasar dan berpori. Beads kitosan murni memiliki
kadar air 13,75%, sedangkan beads kitosan—magnetit sebesar 9,04%. Studi adsorpsi
menunjukkan waktu kontak optimum 1440 menit dengan persentase adsorpsi beads
kitosan-magnetit mencapai 89,31%, sedangkan beads kitosan murni mencapai
86,47%. pH optimum terjadi pada pH netral. Analisis isoterm menunjukkan bahwa
data lebih sesuai dengan model Langmuir, dengan kapasitas maksimum adsorpsi
masing-masing 6,39 mg/g (kitosan—magnetit) dan 7,96 mg/g (kitosan murni).
Meskipun penambahan magnetit sedikit menurunkan kapasitas adsorpsi, komposit
memberikan keuntungan berupa kemudahan pemisahan secara magnetik. Penelitian
ini menunjukkan bahwa beads kitosan—magnetit efektif digunakan sebagai
adsorben untuk pengolahan limbah cair berwarna.

Kata kunci: kitosan—magnetit, FesOs, Naphthol Blue Black, adsorpsi, beads,
isoterm Langmuir.
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ABSTRACT

STUDY AND UTILIZATION OF CHITOSAN-MAGNETITE FOR
ADSORPTION OF NAPHTHOL BLUE BLACK DYES (By Putri Cahyani
Rahman; Supervisors: Dahlena Ariyani, S.Si., M.S., Dr. Umi Baroroh Lili Utami,
S.Si., M.Si.; 2025; 84 pages)

Water pollution by synthetic dyes such as Naphthol Blue Black (NBB) is an
environmental problem due to its difficult to decompose and potentially toxic
nature. This study developed chitosan-magnetite beads as a magnetic adsorbent to
adsorb NBB. Beads were synthesized from a ratio of chitosan:Fe;O4 = 2:1 (w/w)
and formed by dropping into NaOH solution. Characterization was carried out using
FTIR, SEM-EDX, and water content test. FTIR results showed the presence of Fe—
O bands confirming the successful integration of magnetite into the chitosan matrix,
while SEM-EDX showed a rougher and more porous composite surface. Pure
chitosan beads had a water content of 13,75%, while chitosan-magnetite beads had
a water content of 9,04%. Adsorption studies showed an optimum contact time of
1440 minutes with an adsorption percentage of chitosan-magnetite beads reaching
89,31%, while pure chitosan beads reached 86,47%. The optimum pH occurred at
neutral pH. Isotherm analysis showed that the data were more in line with the
Langmuir model, with maximum adsorption capacities of 6,39 mg/g (chitosan—
magnetite) and 7,96 mg/g (pure chitosan), respectively. Although the addition of
magnetite slightly decreased the adsorption capacity, the composite provided the
advantage of easy magnetic separation. This study demonstrated that chitosan—
magnetite beads are effective as adsorbents for the treatment of colored wastewater.

Keywords: chitosan—magnetite, Fe;O4, Naphthol Blue Black, adsorption, beads,
Langmuir isotherm.
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NBB = Naphthol Blue Black

FTIR = Fourier Transform Infrared Spectroscopy

SEM-EDX = Scanning Electron Microscopy — Energy Dispersive X-ray
Spectroscopy
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