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ABSTRAK 

Potensi kayu alaban di Kalimantan dapat dimanfaatkan sebagai bahan 
karbon aktif karena kualitasnya yang sangat baik. Kayu alaban yang 
melimpah dapat menjadikan alternatif karbon aktif pemecahan masalah 
untuk pencemaran limbah cair sasirangan dengan representatif warna 
sintetis naftol blue black yang dapat mencemari lingkungan. Penelitian ini 
bertujuan untuk menurunkan konsentrasi warna artifisial melalui 
karakteristik karbon aktif dan kondisi proses adsorpsi penggunaan 
Response Surface Method (RSM) Model Box Behnken Design (BBD). 
Rancangan percobaan pembuatan karbon aktif kayu alaban dilakukan pada 
suhu dan waktu aktivasi fisika, serta konsentrasi H3PO4  pada aktivasi kimia. 
Respon karakteristik karbon aktif kayu alaban didapat dengan kadar air, 
kadar abu, dan daya serap iodin. Karakteristik karbon aktif kayu alaban 
didapatkan dengan hasil sesuai SNI 06-3730-1995. Adsorpsi warna naftol 
blue black artifisial dilakukan dengan karakteristik karbon aktif melalui faktor 
suhu 650°C selama 30 menit menggunakan konsentrasi H3PO4 sebesar 
15% selama 24 jam. Proses adsorpsi dilakukan dengan faktor kecepatan 
pengadukan, waktu pengadukan, serta dosis adsorben kayu alaban dengan 
respon efisiensi adsorpsi. Kondisi operasi adsorpsi diperoleh dengan hasil 
sesuai Peraturan Menteri Lingkungan Hidup dan Kehutanan Nomor 16 
Tahun 2019, yaitu sebesar 200 Pt-Co. 
 
Kata kunci: Box Behnken Design (BBD), Kayu Alaban, Karbon Aktif, 

Adsorpsi, Response Surface Method (RSM). 
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ABSTRACT 

The potential of alaban wood in Kalimantan can be utilized as a raw material 
for activated carbon due to its excellent quality. Alaban wood presents a 
potential alternative source of activated carbon for wastewater treatment in 
sasirangan dyeing processes, particularly for removing the synthetic dye 
Naphthol Blue Black, which contributes to environmental pollution. This 
study aims to reduce the concentration of artificial dye through the 
characterization of activated carbon and optimization of adsorption process 
conditions using the Response Surface Methodology (RSM) with a Box–
Behnken Design (BBD). The experimental design for producing activated 
carbon from alaban wood was carried out by varying the activation 
temperature and time for physical activation, as well as the concentration of 
H₃PO₄ for chemical activation. The characteristics of the resulting activated 
carbon, including moisture content, ash content, and iodine adsorption 
capacity, were found to meet the requirements of SNI 06-3730-1995. 
Adsorption of the artificial Naphthol Blue Black dye was then conducted 
using the activated carbon under the conditions of 650°C for 30 minutes 
with 15% H₃PO₄ concentration for 24 hours. The adsorption process was 
optimized by examining the effects of stirring speed, contact time, and 
alaban wood adsorbent dosage, with adsorption efficiency serving as the 
response parameter. The optimal adsorption conditions obtained complied 
with the standards of the Regulation of the Minister of Environment and 
Forestry of the Republic of Indonesia Number 16 of 2019, with a final color 
level of 200 Pt-Co. 
 
Keywords: Box Behnken Design (BBD), Alaban Wood, Activated Carbon, 

Adsorption, Response Surface Method (RSM). 
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