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ABSTRAK

FAISAL RIZKI ANUGRAH. Sintesis Katalis Heterogen CaO-Bentonit berbasis
Kerang Manuk (Atrina pectinata) untuk Transesterifikasi FAME. Dibimbing oleh
SRI MULIJANI dan KOMAR SUTRIAH.

Penurunan cadangan bahan bakar fosil mendorong urgensi pengembangan
biodiesel dari minyak jelantah. Penelitian ini bertujuan menyintesis katalis
komposit heterogen CaO-bentonit berbasis limbah cangkang kerang manuk (Atrina
pectinata) untuk transesterifikasi fatty acid methyl ester (FAME). Metode
dilakukan melalui kalsinasi serbuk cangkang dan bentonit teraktivasi diimpregnasi
suspensi kalsium oksida dengan nisbah berat 3:7, 5:5 dan 7:3. Pada penelitian ini
membuktikan bahwa variasi nisbah 7:3 merupakan variasi katalis paling optimum.
Komposit ini menghasilkan produk dengan karakteristik nilai densitas 0,854 g/mL,
viskositas 6,74 cSt, dan angka asam 0,208 mg KOH/g yang memenuhi standar
nasional Indonesia. Sinergi struktural matriks bentonit terbukti berhasil
meminimalkan kelemahan intrinsik kalsium oksida murni, yaitu mencegah
aglomerasi partikel dan menekan reaksi samping saponifikasi. Implikasi penelitian
ini memberikan alternatif teknologi produksi FAME yang lebih ekonomis, efisien,
ramah lingkungan dan meningkatkan nilai guna limbah biomaterial pesisir.

Kata Kunci: Atrina pectinata, FAME, Kalsium Oksida-Bentonit, Katalis Heterogen,
Transesterifikasi.

ABSTRACT

FAISAL RIZKI ANUGRAH. Synthesis of Shell-Based (Atrina pectinata) CaO-
Bentonite Heterogeneous Catalyst for FAME Transesterification. Supervised by
SRI MULIJANI and KOMAR SUTRIAH.

The depletion of fossil fuel reserves drives the urgent need to develop biodiesel
from used cooking oil. This study aims to synthesize CaO-bentonite heterogeneous
composite catalyst based on pen shell (Atrina pectinata) waste for the
transesterification of fatty acid methyl esters (FAME). The method was carried out
through the calcination of shell powder, followed by the impregnation of activated
bentonite with a calcium oxide suspension at weight ratio 3:7, 5:5, and 7:3. The
results demonstrated that the 7:3 ratio variation was the most optimum catalyst.
This composite produced FAME with characteristic values of 0.854 g/mL density,
6.74 cSt viscosity, and an acid value of 0.208 mg KOH/g, all meeting the Indonesian
National Standard. The structural synergy of the bentonite matrix effectively
minimized the intrinsic drawbacks of pure calcium oxide by preventing particle
agglomeration and suppressing saponification side reactions. The implications of
this research offer an alternative FAME production technology that is more
economical, efficient, and environmentally friendly, and increasing the value of
coastal biomaterial waste.

Keywords: Atrina pectinata, FAME, Calcium Oxide—Bentonite, Heterogeneous
Catalyst, Transesterification.
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