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ABSTRAK 

SINTESIS KATALIS SnO DAN SnO₂ SEBAGAI OPTIMALISASI REAKSI 
INTERESTERIFIKASI CRUDE PALM OIL DALAM PRODUKSI  

BIODIESEL  

Ketergantungan terhadap bahan bakar fosil mendorong pengembangan sumber 
energi alternatif, salah satunya biodiesel. Penelitian ini bertujuan untuk 
mensintesis dan mengkarakterisasi katalis SnO dan SnO₂ menggunakan metode 
hidrotermal dan sol-gel, serta mengkaji efektivitasnya dalam reaksi interesterifikasi 
crude palm oil (CPO) menjadi biodiesel. Karakterisasi SnO dilakukan 
menggunakan FTIR dan menunjukkan puncak serapan khas ikatan Sn–O pada 
bilangan gelombang 362 cm⁻¹, 563 cm⁻¹, dan 617 cm⁻¹. Produk biodiesel hasil 
interesterifikasi diuji berdasarkan parameter SNI 7182:2015 meliputi densitas, 
viskositas, kadar air, bilangan iod, dan kadar asam lemak bebas (FFA). Katalis 
SnO menghasilkan biodiesel dengan densitas 861 kg/m³, viskositas 3,09 cSt, 

kadar air 0,25%, FFA 0,66%, dan bilangan iod 44,04. Sedangkan katalis SnO₂ 
menghasilkan biodiesel dengan densitas 886 kg/m³, viskositas 3,12 cSt, kadar air 
0,22%, FFA 0,56%, dan bilangan iod 36,03. Hasil GC-MS menunjukkan 
keberadaan senyawa utama methyl oleate pada biodiesel terkatalisis SnO dengan 
tingkat kemiripan 93% dan methyl palmitate pada biodiesel terkatalisis SnO₂ 
dengan tingkat kemiripan 97%. Hasil ini menunjukkan bahwa kedua katalis mampu 
menghasilkan biodiesel yang mendekati standar kualitas SNI, dengan potensi 
yang menjanjikan untuk pengembangan biodiesel berbasis CPO di Indonesia. 

Kata kunci: Crude Palm Oil, Hidrotermal, Interesterifikasi, SnO, SnO₂, Sol-Gel,  
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ABSTRACT 

Synthesis of SnO and SnO₂ Catalysts for the Optimization of Crude 
Palm Oil Interesterification in Biodiesel Production 

Dependence on fossil fuels have driven the development of alternative energy 
sources, one of which is biodiesel. This study aims to synthesize and characterize 
SnO and SnO₂ catalysts using hydrothermal and sol-gel methods, as well as 
evaluate their effectiveness in the interesterification reaction of crude palm oil 
(CPO) into biodiesel. SnO characterization was carried out using FTIR, which 
showed characteristic Sn–O absorption peaks at 362 cm⁻¹, 563 cm⁻¹, and 617 

cm⁻¹. The resulting biodiesel was tested based on the Indonesian National 
Standard (SNI 7182:2015) for parameters including density, viscosity, water 
content, iodine value, and free fatty acid (FFA) content. The SnO catalyst produced 
biodiesel with a density of 861 kg/m³, viscosity of 3.09 cSt, water content of 0.25%, 
FFA of 0.66%, and iodine value of 44.04. The SnO₂ catalyst produced biodiesel 
with a density of 886 kg/m³, viscosity of 3.12 cSt, water content of 0.22%, FFA of 
0.56%, and iodine value of 36.03. GC-MS analysis identified methyl oleate as the 
main compound in the SnO-catalyzed biodiesel with a 93% similarity, and methyl 
palmitate as the main compound in the SnO₂-catalyzed biodiesel with a 97% 
similarity. These results indicate that both catalysts are capable of producing 
biodiesel that closely meets SNI quality standards and demonstrate promising 
potential for the development of CPO-based biodiesel in Indonesia. 

Keywords: Crude Palm Oil, Hydrothermal, Interesterification,SnO,SnO₂, Sol-Gel,  
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