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ABSTRAK 

 

 

Pemanfaatan sampah plastik Polyethylene Terephthalate (PET) sebagai karbon 

aktif bertujuan untuk menganalisis karakteristik dan model kinetika adsorben dalam 

menyerap ion logam berat besi (Fe). Proses aktivasi dilakukan menggunakan dua 

jenis aktivator, yaitu asam klorida (HCl) dengan konsentrasi 0,5; 1; 2 M dan kalium 

hidroksida (KOH) dengan konsentrasi 3; 4; 5 M. Berdasarkan hasil penelitian, 

karbon aktif dari sampah plastik PET dengan aktivasi HCl dan KOH berpotensi 

menurunkan ion logam besi (Fe). Karbon aktif PET yang teraktivasi HCl dan KOH 

pada semua variasi konsentrasi telah memenuhi SNI 06-3730-1995 dengan karbon 

aktif paling optimal yaitu pada KOH 5 M menghasilkan kadar air 2%, kadar abu 

4%, kadar volatile matter 5,5%, dan daya serap iodin 1024 mg/g. Penyisihan kadar 

Fe berbanding lurus dengan besarnya konsentrasi aktivator sehingga karbon aktif 

yang paling optimal diperoleh pada KOH 5 M sebesar 95% sedangkan pada HCl 

2M sebesar 70%. Hasil uji BET menunjukkan luas permukaan terbesar pada karbon 

aktif teraktivasi HCl 2 M yaitu 112,77 m2/g dengan diameter pori 24,18 nm, 

sementara karbon aktif KOH 5 M memiliki luas permukaan 96,91 m2/g dan 

diameter pori 28,14 nm. Analisis kinetika menunjukkan karbon aktif PET 

teraktivasi HCl mengikuti model pseudo orde satu, sedangkan karbon aktif PET 

teraktivasi KOH mengikuti pseudo orde dua, dan keduanya sesuai dengan isoterm 

Freundlich yang menandakan mekanisme adsorpsi cenderung fisiosorpsi 

multilayer. 

 

Kata kunci: adsorpsi, Polyethylene Terephthalate (PET), kinetika adsorpsi, isoterm 

adsorpsi 

  



 
 

ABSTRACT 

 

The utilization of Polyethylene Terephthalate (PET) plastic waste as activated 

carbon aims to analyze the characteristics and kinetic models of adsorbents in 

absorbing heavy metal iron (Fe) ions. The activation process was carried out using 

two types of activators: hydrochloric acid (HCl) with concentrations of 0.5, 1, and 

2 M, and potassium hydroxide (KOH) with concentrations of 3, 4, and 5 M. Based 

on the research results, activated carbon derived from PET plastic waste with HCl 

and KOH activation shows potential in reducing iron (Fe) metal ions. The PET 

activated carbon produced with both HCl and KOH at all concentration variations 

met the SNI 06-3730-1995 standard, with the most optimal activated carbon 

obtained using 5 M KOH, yielding a moisture content of 2%, ash content of 4%, 

volatile matter content of 5.5%, and an iodine adsorption capacity of 1024 mg/g. 

The removal efficiency of Fe increased proportionally with the concentration of the 

activator, with the most optimal result achieved using 5 M KOH at 95%, while 2 M 

HCl achieved 70%. BET analysis showed that the largest surface area was found 

in activated carbon treated with 2 M HCl at 112.77 m²/g with a pore diameter of 

24.18 nm, while activated carbon treated with 5 M KOH had a surface area of 96.91 

m²/g and a pore diameter of 28.14 nm. Kinetic analysis indicated that PET activated 

carbon treated with HCl follows a pseudo-first-order model, whereas PET 

activated carbon treated with KOH follows a pseudo-second-order model. Both 

were consistent with the Freundlich isotherm, indicating that the adsorption 

mechanism tends toward multilayer physisorption. 

 

Keywords: adsorption, Polyethylene Terephthalate (PET), adsorption kinetics, 

adsorption isotherm


