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ABSTRAK

Proses pembakaran bahan bakar fosil yang tidak sempurna pada mesin kendaraan
bermotor menghasilkan berbagai zat pencemar berbahaya, di antaranya karbon
monoksida (CO), hidrokarbon (HC), dan nitrogen oksida (NOx). Sehingga
diperlukan teknologi pengolahan atau pereduksi yang efisien agar parameter emisi
gas ini tidak membahayakan bagi kesehatan masyarakat. Adsorben terbaik
diperoleh dari aktivasi menggunakan larutan Na.COs 25%, dengan efisiensi
penyisihan maksimum pada menit-menit awal sebesar 56,93% (CO), 79,54% (HC),
dan 36,96% (NOy). Variasi massa menunjukkan bahwa adsorben 100 gram
memiliki kestabilan penjerapan tertinggi hingga menit ke-120 dengan efisiensi 18%
(CO), 45,6% (HC), dan 38,40% (NOx), menegaskan bahwa peningkatan massa
adsorben meningkatkan kapasitas dan ketahanannya terhadap kejenuhan.
Berdasarkan model Thomas, kapasitas adsorpsi maksimum mencapai 959,87 mg/g
pada massa 100 gram. Analisis kinetika menunjukkan kesesuaian dengan model
Pseudo Orde Satu, mengindikasikan bahwa proses berlangsung secara fisika
melalui gaya Van der Waals. Hasil pengamatan morfologi adsorben
memperlihatkan pori karbon aktif tertutup partikel hasil penjerapan, menandakan
terjadinya interaksi langsung dengan emisi gas. Secara keseluruhan, tempurung
siwalan terbukti sebagai adsorben murah, efektif, dan potensial untuk mengurangi

emisi kendaraan, terutama kendaraan bermotor keluaran lama.

Kata Kunci : Karbon Monoksida, Adsorpsi, Kinetika Reaksi
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ABSTRACT

Incomplete combustion of fossil fuels in motor vehicle engines produces various
harmful pollutants, including carbon monoxide (CO), hydrocarbons (HC), and
nitrogen oxides (NOx). Therefore, efficient treatment or reduction technologies are
needed to ensure that these emission parameters do not pose risks to public health.
The best adsorbent was obtained through activation using a 25% Na:COs solution,
vielding maximum removal efficiencies in the initial minutes of 56.93% (CO),
79.54% (HC), and 36.96% (NOx). Mass variation tests showed that the 100-gram
adsorbent had the highest adsorption stability up to the 120th minute, with removal
efficiencies of 18% (CO), 45.6% (HC), and 38.40% (NOx), confirming that
increasing adsorbent mass enhances adsorption capacity and resistance to
saturation. Based on the Thomas model, the maximum adsorption capacity reached
959.87 mg/g at a mass of 100 grams. Kinetic analysis indicated that the process
followed the Pseudo First-Order model, suggesting that adsorption occurred
physically through Van der Waals forces. Morphological observations showed that
the pores of the activated carbon were covered by particles resulting from
adsorption, indicating direct interaction with the gas emissions. Overall, siwalan
shell-based activated carbon proves to be an affordable, effective, and promising

adsorbent for reducing vehicle emissions, especially from older motor vehicles.

Keyword : Carbon monoxide, Adsorption, Reaction Kinetics
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