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ABSTRAK 

NAJMA FAIRUZA. Produksi Biodiesel secara Nonkatalitik pada berbagai 

Kecepatan Aliran Reaktan di dalam Reaktor dengan Nozzle Fine Bubble. 

Dibimbing oleh DYAH WULANDANI. 

 

 Produksi biodiesel secara nonkatalitik menggunakan metanol superheated 

memerlukan kondisi aliran yang mampu meningkatkan kontak antara PFAD dan 

metanol sehingga proses transesterifikasi dapat berlangsung lebih efektif. Penelitian 

ini bertujuan untuk menganalisis pengaruh variasi kecepatan aliran reaktan terhadap 

karakteristik aliran, konsumsi energi, dan hasil produksi biodiesel nonkatalitik pada 

bubble column reactor dengan nozzle fine bubble serta menentukan kondisi operasi 

optimum. Eksperimen dilakukan pada suhu operasi 225°C dengan laju alir metanol 

4 g/menit dan variasi frekuensi pompa sirkulasi 9 Hz, 10 Hz, dan 11 Hz. Parameter 

yang dianalisis meliputi debit aliran, bilangan Reynolds, daya dan energi listrik, 

konversi, yield, serta kadar asam lemak bebas. Hasil penelitian menunjukkan bahwa 

peningkatan frekuensi pompa meningkatkan debit aliran dan bilangan Reynolds, 

namun tidak selalu meningkatkan hasil produksi biodiesel. Kondisi operasi 

optimum diperoleh pada frekuensi 11 Hz dengan nilai konversi dan yield tertinggi, 

yaitu masing-masing sebesar 96,06% dan 50,95%, sementara konsumsi energi 

listrik relatif tidak berbeda signifikan dibandingkan variasi lainnya. Penelitian ini 

menunjukkan bahwa pengaturan kecepatan aliran reaktan berperan penting dalam 

meningkatkan kinerja produksi biodiesel nonkatalitik dan dapat digunakan sebagai 

dasar penentuan kondisi operasi yang lebih efisien. 

 

Kata kunci:  biodiesel nonkatalitik, kecepatan aliran, konversi, nozzle fine bubble, 

yield. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

ABSTRACT 

NAJMA FAIRUZA. Non-Catalytic Biodiesel Production at Various Reactant 

Flow Rates in a Reactor Equipped with a Nozzle Fine Bubble. Supervised by 

DYAH WULANDANI 

 

Non-catalytic biodiesel production using superheated methanol vapor 

requires flow conditions that enhance contact between reactants, thereby improving 

the effectiveness of the transesterification process. This study aimed to analyze the 

effect of reactant flow rate variation on flow characteristics, energy consumption, 

and biodiesel production performance in a bubble column reactor equipped with a 

fine bubble nozzle, as well as to determine the optimum operating condition. 

Experiments were conducted at an operating temperature of 225°C with a methanol 

flow rate of 4 g/min and circulation pump frequencies of 9 Hz, 10 Hz, and 11 Hz. 

The parameters analyzed included flow rate, Reynolds number, power consumption, 

electrical energy consumption, conversion, yield, and free fatty acid content. The 

results showed that increasing pump frequency increased the flow rate and 

Reynolds number; however, it did not always improve biodiesel production 

performance. The optimum operating condition was obtained at a pump frequency 

of 11 Hz, resulting in the highest conversion and yield values of 96.06% and 

50.95%, respectively, while electrical energy consumption remained relatively 

similar among the tested conditions. These findings indicated that reactant flow rate 

plays an important role in enhancing non-catalytic biodiesel production 

performance and can be used as a basis for determining more efficient operating 

conditions.  

 

Keywords: conversion, non-catalytic biodiesel, nozzle fine bubble, reactant flowrate, 

      yield. 
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