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ABSTRAK 

RISALANIA ASLAMAH. Pembuatan Biodiesel dari Minyak Jelantah 

Menggunakan Reaktor Microwave dengan Makroalga Ulva lactuca sebagai Katalis. 

Dibimbing oleh EDY HARTULISTIYOSO dan OBIE FAROBIE.  
Energi menjadi salah satu pencapainya pembangunan keberlanjutan. Sumber 

energi masih terpacu pada energi tidak terbarukan seperti batu bara, minyak, dan 

gas bumi. Selain itu energi bahan bakar semakin dibutuhkan seiring meningkatnya 

populasi penduduk. Energi bahan bakar BBM bisa digantikan dengan minyak 

biodiesel. Bahan baku pembuatan biodiesel bisa memanfaatkan minyak jelantah 

yang terbuang dimana dapat diaplikasikan dengan katalis untuk mempercepat 

reaksi proses transesterifikasi menggunakan reaktor microwave. Sehingga waktu 

reaksi semakin sedikit dan mutu kualitasnya sesuai dengan standar SNI. Inovasi 

baru pada penelitian ini yaitu menggunakan katalis basa heterogen dari makroalga 

ulva lactuca. Katalis akan melewati proses kalsinasi dengan mesin tanur bersuhu 

, , dan  selama 4 jam. Katalis diuji untuk menganalisis 

komposisi kandungan senyawa, struktur mikro dan morfologi partikel, luas 

permukaan, volume dan diameter pori, serta gugus fungsional dan struktur kimia 

pada katalis. Kemudian katalis dicampurkan dengan minyak jelantah dan dilakukan 

proses transesterifikasi dengan microwave pada waktu 5, 10, 15, 20, dan 25 menit 

menggunakan daya 200 serta 400 watt. Hasil biodiesel diuji mutu kualitasnya 

seperti densitas, rendemen, angka asam, dan kadar metil ester. Hasil terbaik pada 

kondisi suhu kalsinasi katalis , waktu 5 menit, dan daya 400 watt. 

 
Kata kunci: biodiesel, minyak jelantah, proses transesterifikasi, daya microwave, 

katalis, ulva lactuca 
 

 

 

 

 

 

 

 

 

 

 

 

  

MeMMMeMMeee

DiDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD bbbbb

eneeneneeneneeeeeneneeneneneneeeneeeneneeneneneneneneneneeeeeeeeeeeneeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeeneeneeeeeeeeeeeeeeeeeneeeeeeeenenneeeeeenneeeeeeeeeneeeeeeeeeneeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeee

ggggggggggagggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg sssss

ppppppppppppopppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp ppppp

bbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb ooooo

yyyyyyyayyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy nnnnn

rrererererererererererererereererrrrrrerrererererrerrerreererererererrerrrrrrrereeeerrrrrrereeererrrerrereerrrererrrerrreereerrrrrrrerreererererrrrerrrerrrrrrrrrerrreerrrreeererrrrrrreeerrrrrrrreeerrrrrreeerrrrrrerrrrrreerrrrreereerrrrreerrrereeeeaaaaak

rererererererrerererererererrrrererrrrererrrerrererrrrrrerererrrrrrrrrerereeererrrrrrrrrerrereerererrrrrrrrerrrerrerrrrrererrreeererrrrrreeerrerrrrrreeererrrerererreeerererrrrrerrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr aaaakk

bbbabbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb rrrrr

uuuuuuuuuuuuuuluuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu vvvvv

kommmmm

perrrrr

paddddd

prooooo

meeen

seppppp

konnnnn

Kaatttt



ABSTRACT 

RISALANIA ASLAMAH. Production Of Biodiesel from Waste Cooking Oil 

Using Microwave Reactor with Macroalga Ulva lactuca as Catalyst. Supervised by 

EDY HARTULISTIYOSO and OBIE FAROBIE. 

Energy is one of the achievements of sustainable development. Energy 

sources are still driven by non-renewable energy such as coal, oil, and natural gas. 

In addition, fuel energy is increasingly needed as the population increases. BBM 

fuel energy can be replaced with biodiesel oil. The raw material for making 

biodiesel can utilize waste cooking oil which can be applied with a catalyst to 

accelerate the transesterification process reaction using a microwave reactor. So 

that the reaction time is shorter and the quality is in accordance with SNI standards. 

New innovation in this study is using a heterogeneous base catalyst from ulva 

lactuca macroalgae. The catalyst will go through a calcination process with a 

furnace machine at temperatures of 500 ℃, 600 ℃, and 700 ℃ for 4 hours. The 

catalyst was tested to analyze the composition of the compound content, 

microstructure and particle morphology, surface area, volume and pore diameter, 

as well as functional groups and chemical structures in the catalyst. Then the 

catalyst was mixed with waste cooking oil and the transesterification process was 

carried out with a microwave at 5, 10, 15, 20, and 25 minutes using 200 and 400 

watts of power. The biodiesel results were tested for quality such as density, yield, 

acid number, and methyl ester content. The best results were at a catalyst calcination 

temperature of 500 ℃, a time of 5 minutes, and a power of 400 watts. 

 

Key words:  biodiesel, waste cooking oil, transesterification process, microwave 

power, catalyst, ulva lactuca  
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