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JUS APEL (Malus domestica) TERAKTIVASI NaOH 

DEVITA DWI ARIMURTI 

Program Studi Kimia. Fakultas MIPA. Universitas Sebelas Maret 

 

ABSTRAK  

Penelitian ini mempelajari tentang biosorpsi ion Pb (II) dalam larutan 
menggunakan residu jus apel (Malus domestica) teraktivasi NaOH. Biosorben 
dikarakterisasi menggunakan Fourier Transform Infrared Spectrophotometer 
(FTIR), Surface Area Analyzer (SAA), dan Scanning Electron Microscopy 
(SEM). Pengaruh dosis biosorben, pH, waktu kontak dan konsentrasi awal larutan 
ditentukan menggunakan metode biosorpsi batch. Penentuan jenis kinetika 
biosorpsi dianalisis menggunakan model kinetika pseudo first order dan pseudo 
second order, sedangkan penentuan jenis isoterm biosorpsi yang terjadi 
menggunakan model persamaan Freundlich dan Langmuir. Kondisi optimum 
biosorpsi ion Pb (II) tercapai pada waktu kontak 60 menit, pH 4, dan dosis 
biosorben 0,1 g dalam 25 ml larutan. Kinetika biosorpsi mengikuti model kinetika 
pseudo second order dengan konstanta laju 1,84 x 10-1 g.mg-1.min-1, sedangkan 
isoterm biosorpsi mengikuti model isoterm Langmuir. Kapasitas maksimum 
biosorpsi ion Pb (II) berdasarkan model isoterm Langmuir sebesar 90,90 mg.g-1 
pada 302 K, dengan energi biosorpsi sebesar 26,429 kJ.mol-1. 

 
 

Kata kunci : biosorpsi, residu jus apel, timbal (II), water treatment 
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BIOSORPTION OF LEAD (II) IONS BY NaOH-ACTIVATED APPLE (Malus 

domestica) JUICE RESIDUE 

 

DEVITA DWI ARIMURTI 

Department of Chemistry, Faculty of Mathematic and Science    

Sebelas Maret University 

 

ABSTRACT 

This research study about removal Pb (II) ions from aqueous solutions using 
NaOH-activated apple (Malus domestica) juice residue. Biosorbent was 
characterized with Fourier Transform Infrared Spectrophotometer (FTIR), Surface 
Area Analyzer (SAA) and Scanning Electron Microscopy (SEM). The effects of 
biosorbent dosage, pH, contact time and initial metal ion concentration had been 
investigated in batch-adsorption method. The biosorption kinetic data were 
analyzed by pseudo first order and pseudo second order kinetics model. 
Freundlich and Langmuir’s  isotherm were used to describe the biosorption 
process. The optimum conditions of Pb (II) biosorption was observed at 60 min of 
contact time, pH 4, and 0.1 g biosorbent dosage in 25 ml solution. The biosorption 
kinetics followed the pseudo second order kinetic model, obtaining the following 
biosorption constant rate 0.184 g.mg−1.min−1. The Langmuir isotherm model 
exhibited the best fit to experimental data. The maximum biosorption capacity of 
Pb (II) determined according to the Langmuir model was 90.90 mg.g-1 at 302 K, 
with the adsorption energy of 26.429 kJ.mol-1.  

 
 

Key words : apple juice residue, biosorption, lead (II), water treatment 
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MOTTO 

 

 

“Fall seven times, stand up eight.” – Japanese proverb 

 

“Whenever you fall, pick something up.” – Oswald Avery 

 

 “The mind is everything. What you think, you become.” – Siddhartha Gautama 

 

"Nothing in life is to be feared, it is only to be understood." - Marie Curie 

 

 “Believe you can and you’re halfway there.” – Theodore Roosevelt 

 

“Jika kamu berbuat baik (berarti) kamu berbuat baik bagi dirimu sendiri dan jika 

kamu berbuat jahat, maka (kejahatan) itu bagi dirimu sendiri.” – Quran 17:7  

 

“Saya tak mau jadi pohon bambu, saya mau jadi pohon oak yang berani 

menantang angin.” – Soe Hok Gie 
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