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ABSTRAK

Biogas merupakan sumber energi terbarukan yang potensial, namun kandungan gas
pengotor seperti karbon dioksida (COz) dan hidrogen sulfida (H2S) menurunkan
kualitas dan efisiensinya sebagai bahan bakar. Penelitian ini bertujuan untuk
menganalisis efektivitas metode adsorpsi menggunakan kombinasi karbon aktif
tempurung kelapa dan zeolit alam dalam menurunkan kadar CO; dan H»S serta
meningkatkan kadar metana (CH4) pada biogas. Biogas yang digunakan diproduksi
dari peternakan sapi di Desa Carangwulung. Variabel yang diuji meliputi variasi
komposisi adsorben karbon aktif (C) dan zeolit (Z) dengan laju alir biogas 0,2
L/menit, 0,4 L/menit, dan 0,6 L/menit. Pengujian dilakukan dengan massa adsorben
300 gram yang teraktivasi KOH dan tekanan yang dihasilkan berkisar 9—13 mbar.
Hasil penelitian menunjukkan bahwa komposisi adsorben 50C:50Z dengan laju alir
0,2 L/menit memberikan performa terbaik. Pada kondisi ini, kadar CO> berhasil
diturunkan dari 22% menjadi 3%, H>S dari 99 ppm menjadi 3 ppm, dan kadar CH4
meningkat dari 45% menjadi 87%, menghasilkan efektivitas peningkatan metana
sebesar 48%. Proses adsorpsi pada laju alir rendah memberikan waktu kontak
optimal antara gas dan adsorben, sehingga meningkatkan efisiensi pemisahan gas
pengotor. Dalam implementasinya, biogas hasil purifikasi perlu ditampung terlebih
untuk menjaga kestabilan tekanan dan aliran biogas, sehingga dapat digunakan
sebagai bahan bakar. Meskipun laju alir 0,2 L/menit memberikan efektivitas
tertinggi, laju alir 0,6 L/menit dinilai lebih efisien secara operasional karena mampu
memenuhi kebutuhan tangki penampung berkapasitas 0,72 m? dalam waktu 20 jam,

serta tetap menghasilkan kualitas biogas yang baik.

Kata kunci: Biogas, Adsorpsi, Karbon Aktif, Zeolit, Metana, Karbon Dioksida,
Hidrogen Sulfida.
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ABSTRACT

Biogas is a potential renewable energy source, but the content of impurity gases
such as carbon dioxide (CO3) and hydrogen sulfide (H>S) reduces its quality and
efficiency as a fuel. This study aims to analyze the effectiveness of the adsorption
method using a combination of coconut shell activated carbon and natural zeolite
in reducing CO: and H>S levels and increasing methane (CHy) levels in biogas. The
biogas used was produced from a cattle farm in Carangwulung Village. The
variables tested included variations in the composition of activated carbon (C) and
zeolite (Z) adsorbents with biogas flow rates of 0.2 L/min, 0.4 L/min, and 0.6 L/min.
The test was carried out with an adsorbent mass of 300 grams activated by KOH
and the resulting pressure ranged from 9—13 mbar. The results showed that the
adsorbent composition of 50C:50Z with a flow rate of 0.2 L/min gave the best
performance. Under these conditions, CO: levels were successfully reduced from
22% to 3%, H>S from 99 ppm to 3 ppm, and CHy levels increased from 45% to 87%,
resulting in an effective increase in methane of 48%. The adsorption process at low
flow rates provides optimal contact time between gas and adsorbent, thereby
increasing the efficiency of impurity gas separation. In its implementation, the
purified biogas needs to be stored first to maintain the stability of biogas pressure
and flow, so that it can be used as fuel. Although a flow rate of 0.2 L/min provides
the highest effectiveness, a flow rate of 0.6 L/min is considered more operationally
efficient because it is able to meet the needs of a 0.72 m® storage tank within 20

hours, while still producing good biogas quality.

Keywords: Biogas, Adsorption, Activated Carbon, Zeolite, Methane, Carbon
Dioxide, Hydrogen Sulfide.
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