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INTISARI

Penelitian ini bertujuan untuk menganalisis pengaruh jumlah katalis
bonggol jagung yang dikalsinasi dan lama waktu reaksi terhadap rendemen
serta karakteristik biodiesel yang dihasilkan dari minyak goreng. Penelitian
ini dilatarbelakangi oleh meningkatnya kebutuhan energi terbarukan dan
perlunya pengembangan katalis heterogen yang lebih ramah lingkungan,
ekonomis, serta mudah dipisahkan dari produk akhir. Bonggol jagung
dipilih sebagai bahan baku katalis karena mengandung senyawa basa aktif,
seperti kalium oksida (K20O) dan kalsium oksida (CaO), yang berpotensi
mempercepat reaksi transesterifikasi. Penelitian ini menggunakan
rancangan acak sempurna (RAS) dengan dua faktor, yaitu jumlah katalis
yang terdiri atas tiga taraf (0,25%, 0,50%, dan 0,75%) serta lama waktu
reaksi yang meliputi 15 menit, 30 menit, dan 45 menit dengan dua kali
pengulangan. Katalis dibuat melalui proses kalsinasi pada suhu 400-500 °C
selama tiga jam, kemudian digunakan dalam proses transesterifikasi minyak
goreng dengan metanol. Parameter yang diamati meliputi rendemen, kadar
air, viskositas, angka asam, dan kadar asam lemak bebas (FFA). Data
dianalisis menggunakan analisis ragam (ANOVA) dan dilanjutkan dengan
uji Duncan pada taraf signifikansi 5%. Hasil penelitian menunjukkan bahwa
tidak terdapat interaksi antara jumlah katalis dan lama waktu reaksi terhadap
rendemen biodiesel. Perlakuan Kkatalis sebesar 0,25% dan waktu reaksi 15
menit menghasilkan rendemen tertinggi sebesar 60,50%. Secara umum,
peningkatan jumlah katalis dan lama waktu reaksi menyebabkan penurunan
rendemen akibat meningkatnya viskositas campuran dan kemungkinan
terjadinya reaksi saponifikasi. Penelitian ini menunjukkan bahwa katalis
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heterogen berbasis bonggol jagung berpotensi digunakan sebagai alternatif
katalis yang efektif, ekonomis, dan berkelanjutan dalam produksi biodiesel.

Kata Kunci: Biodiesel, Bonggol jagung, Kalsinasi, Katalis heterogen,
Transesterifikasi, Rendemen.
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ABSTRACT

This study aimed to analyze the effect of calcined corn cob catalyst
concentration and reaction time on the yield and characteristics of biodiesel
produced from cooking oil. The research was motivated by the increasing
demand for renewable energy and the need to develop heterogeneous
catalysts that are environmentally friendly, cost-effective, and easy to
separate from the final product. Corn cobs were selected as the catalyst
precursor because they contain active alkaline compounds, such as
potassium oxide (K:0) and calcium oxide (CaO), which are capable of
accelerating the transesterification process. A completely randomized
design (CRD) with two factors was employed in this study. The first factor
was catalyst concentration, consisting of 0.25%, 0.50%, and 0.75%, while
the second factor was reaction time, consisting of 15, 30, and 45 minutes,
with two replications for each treatment. The catalyst was prepared through
calcination at temperatures ranging from 800 to 1000 °C for three hours
and subsequently applied in the transesterification process using methanol.
The observed parameters included biodiesel yield, water content, viscosity,
acid value, and free fatty acid (FFA) content. The data were analyzed using
analysis of variance (ANOVA), followed by Duncan's multiple range test at
a significance level of 5%. The results revealed that no interaction occurred
between catalyst concentration and reaction time with respect to biodiesel
yield. The highest yield, amounting to 60.50%, was obtained using a catalyst
concentration of 0.25% and a reaction time of 15 minutes. In general,
increasing catalyst concentration and reaction time led to lower yields
because of increased mixture viscosity and the possibility of saponification.
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These findings indicate that calcined corn cob catalyst has considerable
potential as an effective, economical, and sustainable heterogeneous

catalyst for biodiesel production.

Keywords: Biodiesel, Corn cob, Calcination, Heterogeneous catalyst,

Transesterification, Yield.
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