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ABSTRAK

UJI KINERJA ADSORPSI KOMPOSIT CaO/Fe:0s TERHADAP
PENGURANGAN KADAR REMAZOL BRILLIANT BLUE (Oleh Marlyana
Indah Sari.; Pembimbing: Dyah Ayu Pramoda Wardani, S.Pd M.Sc; Utami
Irawati, S.Si., ML.ES., Ph.D; 68 halaman)

Remazol Brilliant Blue R (RBBRR) merupakan salah satu pewarna sintesis anionik
yang bersifat toksik dan sulit terurai di lingkungan. Penghilangan RBBR secara
efektif sangat diperlukan karena sifatnya yang toxic dan ketahanannya terhadap
degradasi. Penelitian ini bertujuan untuk mensintesis komposit CaO/Fe;O4 dengan
variasi rasio molar prekursor (1:1, 1:2, dan 1:3) sebagai adsorben dalam
penghilangan RBBRR, serta mengevaluasi karakteristik fisikokimia dan performa
adsorpsinya. Sintesis dilakukan melalui metode kopresipitasi dengan bahan dasar
cangkang telur sebagai sumber CaO. Karakterisasi sampel dilakukan menggunakan
FTIR dan XRD untuk mengidentifikasi gugus fungsi dan fasa kristal yang
terbentuk. Hasil karakterisasi menunjukkan bahwa rasio 1:2 menghasilkan struktur
komposit dengan kombinasi gugus dan pola difraksi paling stabil. Uji adsorpsi
dilakukan terhadap parameter variasi pH, waktu kontak, konsentrasi awal, serta
pemodelan kinetika dan isoterm. Rasio molar 1:2 memberikan efisiensi adsorpsi
tertinggi pada pH 2, waktu kontak 40 menit, dan konsentrasi 50 ppm. Pemodelan
kinetika paling sesuai mengikuti pseudo-orde dua (McKay Ho), sedangkan isoterm
adsorpsi mengikuti model Langmuir. Dengan demikian, komposit CaO/Fe;Oa rasio
1:2 terbukti efektif sebagai adsorben dalam menurunkan konsentrasi RBBRR dari
larutan.

Kata kunci: CaO/FesO4, rasio molar, adsorpsi, Remazol Brilliant Blue R, isoterm

dan kinetika.
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ABSTRACT

ADSORPTION PERFORMANCE TEST OF CaO/Fe304 COMPOSITE ON
REDUCING REMAZOL BRILLIANT BLUE LEVELS (By Marlyana Indah
Sari.; Supervisor: Dyah Ayu Pramoda Wardani, S.Pd M.Sc; Utami Irawati,
S.Si., MLES., Ph.D; 68 pages)

Remazol Brilliant Blue R (RBBRR) is an anionic synthetic dye that is toxic and
persistent in the environment. Effective removal of RBBR is necessary due to its
toxic nature and resistance to degradation. This study aims to synthesize CaO/Fe;O4
composites with varying precursor molar ratios (1:1, 1:2, and 1:3) to serve as
adsorbents for RBBRR removal and to evaluate their physicochemical properties
and adsorption performance. Effective removal of RBBRR is necessary due to its
toxic nature and resistance to degradation. The CaO/FesOs composites with
precursor molar ratios of 1:1, 1:2, and 1:3 were synthesized via a co-precipitation
method using eggshells as a source of CaO. The resulting samples were
characterized by Fourier-transform infrared spectroscopy (FTIR) and X-ray
diffraction (XRD) to identify the functional groups present and the crystal phases
formed. Batch adsorption experiments were conducted by varying solution pH,
contact time, and initial RBBRR concentration to evaluate the adsorption
performance of the composites. Characterization results indicated that the
composite with a 1:2 molar ratio of precursors exhibited the most stable
combination of functional groups and diffraction patterns. Batch adsorption
experiments showed that the composite with a 1:2 ratio achieved the highest
adsorption efficiency at pH 2, a contact time of 40 minutes, and an initial RBBRR
concentration of 50 ppm. Kinetic analysis of the adsorption data indicated that a
pseudo-second-order (McKay—Ho) model best described the adsorption kinetics,
whereas the adsorption isotherm followed the Langmuir model. Therefore, the
CaO/FesO4 composite with a 1:2 molar ratio was found to be an effective adsorbent
for reducing the concentration of RBBRR in solution. These findings suggest that
the 1:2 composite is a promising material for removing RBBRR from contaminated
water.

Keywords: CaO/FesOs, molar ratio, adsorption, Remazol Brilliant Blue R,
isotherm and kinetics.
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