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ABSTRAK

VARIASI SUHU SINTESIS KOMPOSIT CaO/Fe:0s TERHADAP
PENGURANGAN KADAR REMAZOL BRILLIANT BLUE (Oleh Siti Zainab;
Pembimbing: Dyah Ayu Pramoda Wardani, S.Pd., M.Sc; Utami Irawati, S.Si.,
M.ES., Ph.D; 68 halaman)

Limbah cair yang dihasilkan oleh industri tekstil, yang mengandung pewarna sintesis
seperti Remazol Brilliant Blue (RBB), bersifat persisten dan berpotensi mencemari
lingkungan perairan. Penelitian ini bertujuan untuk mengevaluasi pengaruh suhu sintesis
(65, 75, 85 °C) dengan metode kopresipitasi terhadap karakteristik komposit CaO/FesOa.
Penelitian ini juga mengkaji pengaruh pH, waktu kontak, dan konsentrasi awal terhadap
kapasitas adsorpsi RBB oleh komposit tersebut. Komposit CaO/FesO4 disintesis dari CaO
yang berasal dari cangkang telur bebek dan FesO. yang berasal dari prekursor Fe** dan
Fe?". Karakterisasi material dilakukan menggunakan Fourier Transform Infrared
Spectroscopy (FTIR) and X-ray Diffraction (XRD). Uji adsorpsi dilakukan secara batch,
sementara konsentrasi RBB dianalisis menggunakan spektrofotometer UV-Vis. Hasil
menunjukkan bahwa suhu sintesis optimum diperoleh pada 65 °C. Variasi waktu kontak
dan konsentrasi awal secara signifikan mempengaruhi adsorpsi RBB (p < 0,05). Kondisi
optimum tercapai pada pH 2, waktu kontak sekitar 20 menit, dan konsentrasi awal sekitar
125 mg/L. Proses adsorpsi mengikuti kinetika pseudo-second-order dan isoterm Langmuir,
dengan kapasitas adsorpsi maksimum 19,08 mg/g. Oleh karena itu, komposit CaO/Fe;Ox4
berpotensi menjadi adsorben efektif yang dapat dipisahkan secara magnetik untuk
pengolahan limbah zat warna RBB.

Kata kunci: adsorpsi, kalsium oksida, komposit CaO/FesOa, magnetit, Remazol Brilliant
Blue.
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ABSTRACT

VARIATION OF SYNTHESIS TEMPERATURE OF CaO/Fe;0s COMPOSITE ON
THE REDUCTION OF REMAZOL BRILLIANT BLUE CONCENTRATION (Oleh
Siti Zainab; Pembimbing: Dyah Ayu Pramoda Wardani, S.Pd., M.Sc; Utami
Irawati, S.Si., MLES., Ph.D; 68 pages)

Textile wastewater containing synthetic dyes such as Remazol Brilliant Blue (RBB) is
persistent and has significant risk of contaminating aquatic environments. This study aimed
to evaluate the effect of synthesis temperature (65, 75, and 85 °C) on the characteristics of
CaO/Fes;0q4prepared by coprecipitation method. In addition, the effects of pH, contact time,
and initial dye concentration on the adsorption capacity of RBB by the composite were
investigated. The CaO/FesOs composite was synthesized from CaO derived from duck
eggshells and FesOa obtained from Fe** and Fe?" precursors. Material characterization was
performed using Fourier Transform Infrared Spectroscopy (FTIR) and X-ray Diffraction
(XRD). Adsorption experiments were conducted in batch mode, and RBB concentrations
were analyzed using a UV-Vis spectrophotometer. The results indicated that the optimum
synthesis temperature was 65 °C. Variations in contact time and initial concentration
significantly affected RBB adsorption (p < 0.05). Optimum conditions were achieved at
pH 2, a contact time of approximately 20 minutes, and an initial concentration of about 125
mg/L. The adsorption process followed pseudo-second-order kinetics and the Langmuir
isotherm model, with a maximum adsorption capacity of 19.08 mg/g. Therefore, the
CaO/FesOs composite shows strong potential as an effective magnetically separable
adsorbent for the treatment of RBB dye wastewater.

Keywords: adsorption, calcium oxide, CaO/FesOs composite, magnetite, Remazol
Brilliant Blue.
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