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ABSTRAK

OPTIMASI METODE INTERESTERIFIKASI CRUDE PALM OIL TERKATALISIS
Znly-Al;03 DAN K/y-Al20; UNTUK KETAHANAN ENERGI NASIONAL

Interesterifikasi merupakan salah satu metode kimia yang efektif dalam
memodifikasi struktur trigliserida minyak nabati untuk menghasilkan senyawa
turunan seperti metil ester. Penelitian ini bertujuan untuk mengoptimalkan metode
interesterifikasi Crude Palm Oil (CPO) menggunakan katalis padat Zn/y-Al,O; dan
K/y-Al,O3; untuk meningkatkan efisiensi konversi dan kualitas biodiesel sebagai
bahan bakar alternatif. Proses ‘interesterifikasi dibantu dengan gelombang
ultrasonik, menghasilkan-yield biodiesel antara 91% hingga 94,5%. Variasi jenis
katalis menunjukkan bahwa katalis/ K/y-Al;Oz memberikan hasil yield tertinggi
sebesar 94,60%, sedangkan-Zn/y-Al,O; menghasilkan yield terendah sebesar
91,19%. Rasio molar.CPO terhadap metil asetat dan variasi massa katalis turut
memengaruhi hasil-akhir. Selain itu, waktu reaksi juga berperan penting; waktu
reaksi 90 menit- terbukti menghasilkan - kualitas -biodiesel yang lebih baik
dibandingkan waktu. 1,5 menit, serta telah memenuhi standar mutu SNI.
Karakterisasi produk-dilakukan menggunakan GC-MS, FTIR, dan Surface Area
Analysis (SAA) metode BET. Hasil ini menegaskan potensi pemanfaatan CPO dan
katalis heterogen berbasis y-Al,O3 untuk-mgndukung pengembangan Energi Baru
Terbarukan (EBT) dan memperkuat ketahanan energi nasional.

Kata kunci : Crude Palm Qil, FAME , Interesterifikasi'; K/y-Al,O3, Zn/y-Al,O3
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ABSTRACT

OPTIMIZATION OF THE INTERESTERIFICATION METHOD OF CRUDE PALM
OIL CATALYZED BY Zn/y-Al,03 AND K/y-Al,O; FOR NATIONAL ENERGY
SECURITY

Interesterification is an effective chemical method for modifying the
triglyceride structure of vegetable oils to produce derivative compounds such as
methyl esters. This study aims to optimize the interesterification method of Crude
Palm Oil (CPO) using solid catalysts Zn/y-Al;O; and K/y-Al;O3; to improve
conversion efficiency and _biodiesel quality as an alternative fuel. The
interesterification process; assisted by ultrasonic waves, produced biodiesel yields
ranging from 91% to 94.5%. Catalyst variation showed that K/y-Al,O; resulted in
the highest yield of 94.60%, while Zn/y-Al,O3 produced the lowest yield at 91.19%.
The molar ratio of CPO to methyl acetate and catalyst loading also significantly
affected the final yield. Additionally, reaction time played a critical role; a 90-minute
reaction time produced better biodiesel quality compared to 1.5 minutes and met
the Indonesian National Standard (SNI). The products were characterized using
Gas Chromatography-Mass Spectrometry (GC-MS), Fourier Transform Infrared
(FTIR) spectroscopy;. and Surface Area Analysis (SAA) using the Brunauer—
Emmett-Teller (BET) method. These findings highlight the potential of CPO and y-
Al;Os-based heterogeneous" catalysts inNsupporting the development of
Renewable Energy (EBT).and strengthening national energy security.

Keywords: Crude Palm Oil, FAME , Interesterification, K/y-Al;O3, Zn/y-Al;Os.
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