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INTISARI 
 

Serat kapuk memiliki kadar selulosa sebesar 35,0% yang dapat 

dimanfaatkkan sebagai bahan dasar pembuatan adsorben. Pada penelitian ini, 

pembuatan adsorben diawali dengan isolasi selulosa dari serat kapuk melalui proses 

delignifikasi menggunakan larutan NaOH 12%, selanjutnya dilakukan modifikasi 

selulosa menggunakan reagen diammonium fosfat (DAP) standar pupuk. Studi 

adsorpsi MB dipelajari dengan menentukan pH optimum, model isoterm dan 

kinetika adsorpsi. Studi desorpsi MB dilakukan menggunakan pelarut akuades, HCl 

0,1 M, etanol 60%, KNO3 0,1 M, NH2OH·HCl 0,1 M, dan Na2EDTA 0,1 M. 

Karakterisasi dilakukan dengan menggunakan FTIR, SEM, XRF dan XRD. 

Berdasarkan hasil penelitian diperoleh bahwa modifikasi selulosa dengan 

fosfat telah berhasil dilakukan. Proses adorpsi MB menggunakan adsorben 

selulosa-fosfat optimum pada pH 7. Studi isoterm menunjukkan adsorpsi MB 

menggunakan adsorben selulosa-fosfat mengikuti model isoterm adsorpsi 

Langmuir dengan KL 0,25 L mg–1 dan qmax 58,48 mg g–1. Pada studi kinetika 

mengikuti model kinetika adsorpsi orde kedua semu dengan nilai konstanta laju 

adsorpsi sebesar 6,0 × 10–4 g mg-1 menit–1. Larutan Na2EDTA 0,1 M memiliki 

kemampuan paling baik dalam mendesorpsi MB dengan persen desorpsi sebesar 

59,46%, hal ini menunjukkan interaksi antara MB dan adsorben selulosa-fosfat 

didominasi oleh pembentukan kompleks.  
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ABSTRACT 
 

Kapok fiber contains 35.0% cellulose, which can be utilized as a raw 

material for adsorbent preparation. In this study, the preparation of the adsorbent 

began with the isolation of cellulose from kapok fiber through a delignification 

process using 12% NaOH solution, followed by cellulose modification using 

diammonium phosphate (DAP) fertilizer-grade reagent. The adsorption study of 

methylene blue (MB) was conducted by determining the optimum pH, adsorption 

isotherm model, and adsorption kinetics. Desorption studies were carried out using 

various eluents including aquadest, 0.1 M HCl, 60% ethanol, 0.1 M KNO3, 0.1 M 

NH2OH·HCl, and 0.1 M Na2EDTA. Characterization of the materials was 

performed using FTIR, SEM, XRF, and XRD. 

The results indicate that the cellulose-phosphate adsorbent was successfully 

synthesized. The adsorption of MB optimal at pH 7. The isotherm study revealed 

that MB adsorption followed the Langmuir isotherm model with a KL 0.25 L mg–1 

and qmax of 58.48 mg g–1. The adsorption kinetics followed the pseudo-second-order 

model with an adsorption rate constant of 6.0 × 10–4 g mg–1 min–1. The solution of 

0.1 M Na2EDTA exhibited the highest desorption efficiency, achieving 59.46% 

indicating that the interaction between MB and the cellulose-phosphate adsorbent 

was predominantly driven by complex formation. 
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