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ABSTRAK 

SINTESIS KOMPOSIT CaO/Fe3O4 DAN APLIKASINYA DALAM 

PENGURANGAN KADAR METILEN BIRU (Oleh Dessyana Annisa 

Faradilla; Pembimbing: Dyah Ayu Pramoda Wardani, S. Pd., M. Sc.; Dr. Drs. 

Rahmat Yunus, M. Si.;  36 halaman) 

 
Pencemaran air oleh zat warna sintetis, khususnya metilen biru, menjadi permasalahan 

lingkungan yang serius karena sifatnya yang toksik dan sukar terdegradasi. Metode efektif 

untuk mengatasinya adalah adsorpsi menggunakan material berbasis limbah yang ramah 

lingkungan. Penelitian ini bertujuan untuk mensintesis komposit CaO/Fe₃O₄ berbasis 

limbah cangkang telur bebek yang dimodifikasi dengan proses kalsinasi serta disintesis 

dengan Fe₃O₄ dan mengkaji aplikasinya sebagai adsorben dalam pengurangan kadar 

metilen biru. Komposit CaO/Fe₃O₄ disintesis, kemudian dikarakterisasi menggunakan 

FTIR dan XRD untuk mengidentifikasi gugus fungsi dan fase kristal. Data adsorpsi 

diperoleh melalui pengujian pengaruh pH, waktu kontak, dan konsentrasi metilen biru, 

yang dianalisis menggunakan spektrofotometri UV–Vis. Hasil penelitian menunjukkan 

bahwa komposit CaO/Fe₃O₄ berhasil disintesis dan memiliki respons magnetik yang baik. 

Kondisi adsorpsi optimum diperoleh pada pH 9, waktu kontak 20 menit, dan konsentrasi 

metilen biru 225 mg/L. Proses adsorpsi mengikuti model kinetika pseudo orde dua dan 

isoterm Langmuir dengan kapasitas adsorpsi 108,085 mg/g, yang mengindikasikan 

adsorpsi monolayer dengan mekanisme dominan kimisorpsi. Secara keseluruhan, komposit 

CaO/Fe₃O₄ berpotensi sebagai adsorben magnetik yang efektif, ekonomis, dan 

berkelanjutan untuk pengolahan limbah zat warna. 

 

Kata kunci: CaO/Fe₃O₄, adsorpsi, metilen biru, cangkang telur, adsorben magnetik  
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ABSTRACT 

SYNTHESIS OF CAO/FE₃O₄ COMPOSITE AND ITS APPLICATION IN 

THE REMOVAL OF METHYLENE BLUE (By Dessyana Annisa Faradilla; 

Supervisors: Dyah Ayu Pramoda Wardani, S. Pd., M. Sc.; Dr. Drs. Rahmat 

Yunus, M. Si.; 36 pages) 
 

Water pollution caused by synthetic dyes, particularly methylene blue, has become a 

serious environmental problem due to their toxic nature and resistance to degradation. An 

effective method to address this issue is adsorption using environmentally friendly, waste-

based materials. This study aimed to synthesize a CaO/Fe₃O₄ composite derived from duck 

eggshell waste, modified through a calcination process and combined with Fe₃O₄, and to 

evaluate its application as an adsorbent for the removal of methylene blue. The CaO/Fe₃O₄ 

composite was synthesized and characterized using FTIR and XRD to identify functional 

groups and crystalline phases. Adsorption data were obtained by examining the effects of 

pH, contact time, and methylene blue concentration, and were analyzed using UV–Vis 

spectrophotometry. The results showed that the CaO/Fe₃O₄ composite was successfully 

synthesized and exhibited good magnetic responsiveness. Optimum adsorption conditions 

were achieved at pH 9, a contact time of 20 minutes, and a methylene blue concentration 

of 225 mg/L. The adsorption process followed the pseudo-second-order kinetic model and 

the Langmuir isotherm model, with an adsorption capacity of 108.085 mg/g, indicating 

monolayer adsorption dominated by a chemisorption mechanism. Overall, the CaO/Fe₃O₄ 

composite shows strong potential as an effective, economical, and sustainable magnetic 

adsorbent for dye wastewater treatment. 

 

Keywords: CaO/Fe₃O₄, adsorption, methylene blue, eggshell waste, magnetic adsorbent 
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