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ABSTRAK 

Penelitian ini diharapkan mampu mengatasi masalah Limbah Cair Sasirangan 
(LCS) dan limbah Tandan Kosong Kelapa Sawit (TKKS) secara bersamaan, yaitu 
dengan proses adsorpsi kandungan warna pada LCS menggunakan arang aktif 
TKKS. Penelitian ini menggunakan metode Responce Surface Methode (RSM) 
dalam proses optimalisasi formulasi pembuatan arang aktif terhadap kualitas 
arang aktif yang ditinjau dari karakteristiknya dan optimalisasi proses adsorpsi 
efisiensi terhadap efisiensi adsorpsi. Penelitian ini dilakukan dengan rancangan 
model Box-Behnken Design yang diproses menggunakan perangkat lunak model 
statistik Design expert. Optimalisasi formulasi pembuatan arang aktif dilakukan 
dengan mengoptimasi suhu aktivasi fisika, waktu aktivasi dan rasio HCl aktivasi 
kimia. Hasil optimum kualitas arang aktif adalah memiliki karakteristik kadar air 
2,05%, kadar abu 2%, daya serap iod 1008,86mg/g pada variabel suhu aktivasi 
fisika 650°C, waktu aktivasi 30 menit dan rasio HCl 1%. Setelah formulasi arang 
aktif ditentukan maka dilanjutkan dengan proses adsorpsi pada LCS. Proses 
adsorpsi LCS dilakukan dengan mengoptimasi dosis adsorben, pH LCS dan waktu 
kontak terhadap efisiensi adsorpsi. Hasil analisa nilai optimum efisiensi adsorpsi 
adalah 98,832% pada dosis adsorben 5 gr, pH 5 dan waktu kontak selama 80 
menit. 

Kata kunci: Adsorben, Arang aktif, Box-Behnken Design, Limbah cair 
sasirangan, RSM (Responce Surface Methode). 
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ABSTRACT 

This research is expected to be able to solve the problem of Sasirangan Liquid 
Waste (LCS) and Empty Palm Oil Bunches (TKKS) waste simultaneously, namely 
by adsorption process of color content in LCS using TKKS activated charcoal. This 
research uses the Response Surface Method (RSM) method in the process of 
optimizing the formulation for making activated charcoal on the quality of activated 
charcoal in terms of its characteristics and optimizing the efficiency of the 
adsorption process on adsorption efficiency. This research was carried out using 
the Box-Behnken Design model which was processed using the Design expert 
statistical modeling software. Optimizing the formulation for making activated 
charcoal was carried out by optimizing the physical activation temperature, 
activation time and chemical activation HCl ratio. The optimum results for the 
quality of activated charcoal are that it has the characteristics of a water content of 
2.05%, an ash content of 2%, an iodine absorption capacity of 1008.86mg/g at a 
physical activation temperature variable of 650°C, an activation time of 30 minutes 
and an HCl ratio of 1%. After the activated charcoal formulation is determined, it 
continues with the adsorption process on LCS. The LCS adsorption process was 
carried out by optimizing the adsorbent dose, LCS pH and contact time on 
adsorption efficiency. The analysis results show that the optimum adsorption 
efficiency value is 98.832% at an adsorbent dose of 5 gr, pH 5 and contact time of 
80 minutes.  

Keywords: Adsorbent, Activated charcoal, Box-Behnken Design, Sasirangan 

liquid waste, RSM (Responce Surface Method). 
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