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ABSTRAK

Bahan organik pada air berpotensi menghasilkan DBP’s (Disinfection by Products)
apabila klorin atau senyawa kimia digunakan sebagai proses desinfeksi dan
oksidasi. DBP’s dapat membentuk Trihalomethans (THMs), Halo Acetic Acid
(HAAs) dan komponen halogenetik lain yang karsinogen (dapat menyebabkan
kanker). Salah satu metode yang dapat mengurangi bahan organik pada efluen
IPAL (Instalasi Pengelolaan Air Limbah) domestik adalah adsorpsi karena murah
dan tidak menimbulkan efek samping. Adsorben yang pada umumnya digunakan
untuk proses adsorpsi adalah PAC (Powdered Activated Carbon). Studi mengenai
model Isoterm dan Kinetika diperlukan untuk mengetahui model adsorpsi yang
paling efektif dan efisien untuk pengolahan air efluen IPAL domestik dengan skala
yang besar. Penelitian ini bertujuan untuk mengetahui model isoterm, kinetika dan
mekanisme proses adsorpsi bahan organik efluen IPAL domestik terhadap PAC.
Model isoterm yang digunakan yaitu model isoterm Langmuir, model Freundlich,
model Redlich-Peterson dan model Temkin. Model kinetika menggunakan
pendekatan model kinetika Pseudo Orde Satu, model Pseudo Orde Dua, model
Freundlich Modifikasi, dan model Difusi Intrapartikel. Model isoterm yang paling
sesuai menggambarkan proses adsorpsi efluen IPAL domestik terhadap PAC
pada suhu yang sama adalah model isoterm Freundlich. Model Pseudo Orde Dua
merupakan model kinetika yang paling sesuai menggambarkan proses adsorpsi
bahan organik efluen IPAL domestik terhadap PAC. Berdasarkan hasil analisis
terhadap model isoterm dan kinetika dapat diketahui bahwa mekanisme proses
adsorpsi bahan organik efluen IPAL domestik terjadi secara fisika maupun kimia
dan didominasi mekanisme adsorpsi secara kimia.

Kata Kunci :Adsorpsi, Efluen IPAL, PAC, Isoterm, Kinetika



ABSTRACT

Organic matter in water has the potential to produce DBP's (Disinfection by
Products) if chlorine or chemical compounds are used as a disinfection and
oxidation process. DBP's can form trihalomethans (THMs), Halo Acetic Acid
(HAAs) and other halogenetic components that are carcinogenic (can cause
cancer). One method that can reduce organic matter in the effluent (EfOM) of
domestic WWTP (Wastewater Treatment Plant) was adsorption because it is
inexpensive and does not cause side effects. The adsorbent which is generally
used for the adsorption process is PAC (Powdered Activated Carbon). The study
of the Isotherm and Kinetics model is needed to find out the most effective and
efficient process for the large scale. This study aims to determine the model of
isotherm, kinetics and mechanism for the process of adsorption of domestic
effluents organic matter onto PAC. The isotherm model used is the Langmuir,
Freundlich model, Redlich-Peterson model and Temkin isotherm model. The
kinetic model used the Pseudo First Order kinetics model, Pseudo Second Order
model, Freundlich Modification model, and Intraparticle Diffusion model. The
isotherm model related to describes the adsorption process of domestic effluents
organic matter onto PAC at the same temperature was the Freundlich isotherm
model. The Second Order Pseudo Model was the kinetic model that can describes
the process of adsorption of domestic effluent organic matter onto PAC. Based on
the results of the analysis of the isotherm and kinetics model, it can be seen that
the mechanism of the adsorption process of effluent organic matter of domestic
WWTP occurs physically and chemically and is dominated by a chemisorption
mechanism.

Keywords : Adsorption, Effluen of Organic Matter (EfOM), PAC, Isotherm, Kinetic.
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