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ABSTRAK

MONIRA POLALINA. Aplikasi Bottom Ash Kayu untuk Penyisihan
Amonia di Perairan: Studi Adsorpsi Menggunakan Larutan Sintetik. Dibimbing
oleh HERIYANTO SYAFUTRA dan EVI SUSANTI.

Amonia merupakan pencemar yang dapat menurunkan kualitas perairan
sehingga diperlukan metode penyisihan yang efektif dan ekonomis. Penelitian ini
mengevaluasi potensi bottom ash kayu sebagai adsorben amonia melalui
karakterisasi material dan studi adsorpsi. Karakterisasi dilakukan menggunakan
FTIR, XRD, dan SEM, sedangkan pengujian adsorpsi dilakukan secara batch
menggunakan larutan amonia sintetik. Hasil menunjukkan bahwa bottom ash kayu
mengandung gugus fungsi O–H, C=O, C=C, Si–O, dan Si–OH dengan fase
dominan kuarsa. Kondisi optimum diperoleh pada pH 10, dosis adsorben 4 g/L,
ukuran partikel 200 mesh, dan waktu kontak 10 menit, menghasilkan kapasitas
adsorpsi 1,72 mg/g dan efisiensi penyisihan 67%. Proses adsorpsi mengikuti
model kinetika Pseudo Second Order dan isoterm Langmuir. Analisis
termodinamika menghasilkan ΔH° sebesar 20,500 kJ/mol dan ΔS° sebesar 46,21
J/mol·K. Hasil penelitian menunjukkan bahwa bottom ash kayu berpotensi
sebagai adsorben alternatif untuk penyisihan amonia di perairan.

Kata kunci: adsorpsi amonia, bottom ash kayu, isoterm Langmuir, kinetika
adsorpsi, termodinamika adsorpsi.

ABSTRACT

MONIRA POLALINA. Application of Wood Bottom Ash for Ammonia
Removal from Water: An Adsorption Study Using Synthetic Solution. Supervised
by HERIYANTO SYAFUTRA and EVI SUSANTI.

Ammonia is a pollutant that can degrade water quality, requiring effective
and economical removal methods. This study evaluated the potential of wood
bottom ash as an adsorbent for ammonia removal through material
characterization and adsorption studies. Characterization was conducted using
FTIR, XRD, and SEM, while batch adsorption experiments were performed using
synthetic ammonia solutions. The results showed that wood bottom ash contains
O–H, C=O, C=C, Si–O, and Si–OH functional groups, with quartz as the
dominant phase. Optimum conditions were obtained at pH 10, adsorbent dosage
of 4 g/L, particle size of 200 mesh, and contact time of 10 min, resulting in an
adsorption capacity of 1.72 mg/g and removal efficiency of 67%. The adsorption
process followed the Pseudo-Second-Order kinetic model and the Langmuir
isotherm model. Thermodynamic analysis yielded ΔH° of 20,500 kJ/mol and ΔS°
of 46.21 J/mol·K. These findings indicate that wood bottom ash has potential as
an alternative adsorbent for ammonia removal from aquatic environments.

Keywords: adsorption kinetics, ammonia adsorption, Langmuir isotherm,
thermodynamic adsorption, wood bottom ash.
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