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ABSTRAK

PENGARUH VARIASI KOMPOSISI CAMPURAN CRUDE PALM OIL DAN
MINYAK JELANTAH SERTA KECEPATAN PENGADUKAN TERHADAP
YIELD BIODIESEL PADA PROSES TRANSESTERIFIKASI DENGAN
KATALIS KOH

(Yoggie Alvianito, 2026,85 Halaman, 10 Gambar, 20 Tabel, 4 Lampiran)

Meningkatnya kebutuhan energi serta menipisnya cadangan bahan bakar fosil mendorong
pengembangan sumber energi alternatif yang bersifat terbarukan dan ramah lingkungan. Biodiesel
merupakan salah satu alternatif yang dapat diproduksi dari minyak nabati maupun limbah minyak,
seperti Crude Palm Oil (CPO) dan minyak jelantah. Pemanfaatan campuran kedua bahan baku tersebut
diharapkan mampu meningkatkan efisiensi produksi biodiesel sekaligus mengurangi dampak
pencemaran lingkungan akibat limbah minyak jelantah. Penelitian ini bertujuan untuk menganalisis
pengaruh variasi komposisi campuran CPO dan minyak jelantah serta kecepatan pengadukan terhadap
yield dan karakteristik biodiesel yang dihasilkan melalui proses transesterifikasi menggunakan katalis
KOH. Penelitian didasarkan pada teori transesterifikasi, perpindahan massa, dan pengaruh parameter
operasi terhadap pembentukan Fatty Acid Methyl Ester (FAME). Metode yang digunakan adalah metode
eksperimen dengan variasi komposisi CPO:minyak jelantah sebesar 100:0, 75:25, 50:50, 25:75, dan
0:100 serta variasi kecepatan pengadukan 400 dan 600 rpm. Proses transesterifikasi dilakukan pada suhu
60°C selama 60 menit dengan rasio mol metanol terhadap minyak 6:1 dan konsentrasi katalis KOH
sebesar 1% dari berat minyak. Data penelitian diperoleh melalui pengujian yield, densitas, viskositas,
angka asam, nilai kalor, angka setana, serta analisis komposisi menggunakan GC-MS. Hasil penelitian
menunjukkan bahwa variasi komposisi bahan baku dan kecepatan pengadukan berpengaruh terhadap
yield dan karakteristik biodiesel. Yield tertinggi sebesar 80% diperoleh pada komposisi 25% CPO : 75%
minyak jelantah dengan kecepatan pengadukan 600 rpm. Biodiesel yang dihasilkan telah memenuhi
persyaratan SNI 7182:2015, sedangkan hasil analisis GC-MS menunjukkan kandungan FAME sebesar
79,18%, yang mengindikasikan bahwa proses transesterifikasi berlangsung dengan baik dan
menghasilkan biodiesel berkualitas.

Kata kunci: Biodiesel, Crude Palm Oil (CPO), Minyak Jelantah, Transesterifikasi, Yield.
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ABSTRACT

EFFECT OF CRUDE PALM OIL AND WASTE COOKING OIL BLEND
COMPOSITION AND STIRRING SPEED ON BIODIESEL YIELD DURING
THE TRANSESTERIFICATION PROCESS USING A KOH CATALYST

(Yoggie Alvianito, 2026, 85 Pages, 10 Tables, 20 Figures, 4 appendices)

The increasing demand for energy and the depletion of fossil fuel reserves have encouraged the
development of renewable and environmentally friendly alternative energy sources. Biodiesel is one of
the promising alternatives that can be produced from vegetable oils and waste oils, such as Crude Palm

Oil (CPO) and waste cooking oil. The utilization of a blend of these two feedstocks is expected to improve
biodiesel production efficiency while reducing environmental pollution caused by waste cooking oil
disposal. This study aimed to analyze the effect of the blending ratio of Crude Palm Oil (CPO) and waste
cooking oil, as well as stirring speed, on the yield and characteristics of biodiesel produced through the
transesterification process using KOH as a catalyst. The study was based on the theories of
transesterification, mass transfer, and the influence of operating parameters on the formation of Fatty
Acid Methyl Esters (FAME). An experimental method was employed using CPO to waste cooking oil
blending ratios of 100:0, 75:25, 50:50, 25:75, and 0:100, with stirring speeds of 400 and 600 rpm. The

transesterification process was conducted at 60°C for 60 minutes using a methanol-to-oil molar ratio of
6:1 and 1 wt.% KOH catalyst. Data were collected through analyses of biodiesel yield, density, viscosity,

acid value, calorific value, cetane number, and GC-MS composition. The results showed that both

feedstock composition and stirring speed significantly affected biodiesel yield and fuel properties. The

highest biodiesel yield of 80% was obtained at a blending ratio of 25% CPO and 75% waste cooking oil
with a stirring speed of 600 rpm. The produced biodiesel satisfied the requirements of SNI 7182:20135,

while GC-MS analysis indicated a FAME content of 79.18%, confirming that the transesterification

process proceeded effectively and produced good-quality biodiesel.

Keywords: Biodiesel, Crude Palm Oil (CPO), Waste Cooking Oil, Transesterification,
Yield.
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