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ABSTRAK 

 

Biogas merupakan salah satu sumber energi terbarukan yang berpotensi 

menggantikan bahan bakar fosil, namun masih mengandung gas pengotor berupa 

karbon dioksida (CO₂) dan hidrogen sulfida (H₂S) yang dapat menurunkan nilai 

kalor, menyebabkan korosi peralatan, serta mengganggu pemanfaatannya sebagai 

bahan bakar. Penelitian ini bertujuan untuk menganalisis efektivitas larutan 

monoethanolamine (MEA) sebagai absorben dan pengaruh ketinggian pall ring 

dalam menurunkan kadar CO₂ dan H₂S serta meningkatkan kadar metana (CH₄) 

pada biogas dengan menggunakan absorber tipe packed tower. Biogas yang 

digunakan berasal dari biodigester kotoran sapi perah di Desa Claket, Kecamatan 

Pacet, Kabupaten Mojokerto. Variabel yang diuji meliputi variasi konsentrasi 

larutan MEA dan variasi ketinggian media pall ring pada packed tower. Parameter 

yang dianalisis meliputi konsentrasi CO₂, H₂S, CH₄, tekanan biogas, dan pressure 

drop. Analisis data dilakukan menggunakan uji statistik Two-Way ANOVA untuk 

mengetahui pengaruh masing-masing variabel terhadap efektivitas proses absorpsi. 

Hasil penelitian menunjukkan bahwa peningkatan konsentrasi MEA dan ketinggian 

media pall ring mampu meningkatkan efisiensi penyerapan CO₂ dan H₂S serta 

meningkatkan kadar CH₄ pada biogas. Hal tersebut terjadi karena konsentrasi 

absorben yang lebih tinggi dan luas permukaan kontak yang lebih besar 

meningkatkan perpindahan massa gas ke fase cair selama proses absorpsi. Hasil 

analisis statistik menunjukkan bahwa variasi konsentrasi MEA dan ketinggian 

media pall ring memberikan pengaruh yang signifikan terhadap penurunan kadar 

CO₂ dan H₂S serta peningkatan kadar CH₄. Selain itu terjadi penurunan tekanan 

pada absorber akibat adanya kondisi setimbang / steady state setelah proses 

purifikasi. Nilai pressure drop yang dihasilkan dengan perhitungan Ergun 

menunjukkan nilai yang sangat kecil sehingga masih berada pada kondisi yang 

aman dan tidak mengganggu proses aliran biogas di dalam sistem.  

Kata kunci: Biogas, Absorpsi, Monoethanolamine, Pall Ring, Hidrogen Sulfida,  

         Karbon Dioksida, Metana 
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ABSTRACT 

 

Biogas is one of the most promising renewable energy sources as an alternative to 

fossil fuels. However, raw biogas still contains impurities, particularly carbon 

dioxide (CO₂) and hydrogen sulfide (H₂S), which reduce its heating value, cause 

equipment corrosion, and limit its utilization as a fuel. This study aimed to evaluate 

the effectiveness of monoethanolamine (MEA) as an absorbent and to investigate 

the effect of pall ring packing height on the removal of CO₂ and H₂S, as well as the 

enhancement of methane (CH₄) concentration in biogas using a packed tower 

absorber. The biogas used in this study was obtained from a dairy cattle biodigester 

located in Claket Village, Pacet District, Mojokerto Regency. The independent 

variables consisted of MEA concentration and pall ring packing height in the 

packed tower. The parameters analyzed included CO₂, H₂S, and CH₄ 

concentrations, biogas pressure, and pressure drop. Data were statistically 

analyzed using a Two-Way Analysis of Variance (Two-Way ANOVA) to determine 

the effects of the independent variables on the absorption performance. The results 

showed that increasing the MEA concentration and pall ring packing height 

improved the removal efficiency of CO₂ and H₂S while increasing the CH₄ 

concentration in the purified biogas. This improvement was attributed to the higher 

absorbent concentration and the larger gas-liquid contact area, which enhanced 

mass transfer during the absorption process. Statistical analysis indicated that both 

MEA concentration and pall ring packing height had a significant effect on the 

removal of CO₂ and H₂S as well as on the increase in CH₄ concentration. In 

addition, a decrease in biogas pressure was observed due to the establishment of 

steady-state conditions during the purification process. The pressure drop 

calculated using the Ergun equation was found to be very small, indicating that it 

remained within a safe operating range and did not interfere with the biogas flow 

through the system. 

Keywords: Biogas, Absorption, Monoethanolamine, Pall Ring, Hydrogen Sulfide,  

      Carbon Dioxide, Methane. 
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