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ABSTRAK

Penelitian ini bertujuan merancang dan menguji kolom adsorpsi tipe Fixed-
bed dengan sistem Recycle menggunakan zeolit alam teraktivasi sebagai adsorben
untuk meningkatkan mutu biogas. Kandungan CO: yang tinggi pada biogas
menurunkan nilai kalor dan membatasi pemanfaatannya sebagai energi terbarukan.
Penelitian dilakukan pada skala laboratorium dengan tiga konfigurasi, yaitu tanpa
Recycle, dengan Recycle, dan Recycle menggunakan zeolit teraktivasi HaSOa.
Biogas mentah dari PT KSI memiliki kandungan CO. awal 54,45% (volume)
dengan Combustible gas 45,05% (volume). Hasil penelitian menunjukkan sistem
tanpa Recycle menurunkan CO: hingga 4,57% (volume), sistem Recycle menjadi
3,88% (volume), sedangkan sistem Recycle dengan aktivasi H.SO« mencapai
2,13% (volume). Efisiensi penghilangan CO: masing-masing adalah 92%, 93%,
dan 96%. Dengan demikian, kombinasi sistem Recycle dan aktivasi zeolit terbukti
meningkatkan kinerja adsorpsi secara signifikan serta menawarkan solusi yang
efektif dan ekonomis untuk Upgrading biogas menuju standar Biomethane.

Kata Kunci: Biogas, Adsorpsi, Zeolit Alam, H>SO4, Sistem Recycle, COa,
Combustible gas



Design and Development of a Fixed-bed Adsorption Column with
Recycle System Using Activated Natural Zeolite for CO:
Reduction and Enhancement of Combustible gas Percentage in
Biogas
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ABSTRACT

This study aims to design and evaluate a Fixed-bed adsorption column with a
Recycle system using activated natural zeolite as an adsorbent to improve biogas
quality. The high CO: content in biogas reduces its calorific value and limits its
utilization as a renewable energy source. The research was conducted at a
laboratory scale with three configurations: without Recycle, with Recycle, and
Recycle using H2SOs-activated zeolite. Raw biogas from PT KSI contained 54.45%
CO: (by volume) and 45.05% Combustible gas (by volume). The results showed
that the system without Recycle reduced CO: to 4.57% (by volume), the Recycle
system to 3.88% (by volume), while the Recycle system with HaSOa activation
achieved 2.13% (by volume). The corresponding CO: removal efficiencies were
92%, 93%, and 96%, respectively. Therefore, the combination of the Recycle
system and zeolite activation significantly enhances adsorption performance and
provides an effective and economical solution for biogas Upgrading toward
Biomethane standards.

Keywords: Biogas, Adsorption, Natural Zeolite, H2SOs, Recycle System, CO,
Combustible gas
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