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RINGKASAN 

Bio-oil hasil pyrolysis, yang dikenal sebagai bahan bakar minyak nabati, 

diperoleh dari biomassa. Biomassa merujuk pada material yang berasal dari 

makhluk hidup, seperti tanaman, hewan, dan mikroorganisme. Potensi biomassa 

yang sangat menjanjikan sebagai bahan baku bio-oil di Indonesia adalah sumber 

daya hayati berupa tanaman. Dari beragam potensi alam Indonesia, alga (rumput 

laut) dapat dijajaki sebagai alternatif bahan baku pembuatan bio-oil. Jenis alga yang 

sudah akrab dan ditanam di Indonesia adalah macroalgae atau rumput laut. 

Macroalgae tumbuh dalam koloni di perairan dangkal dengan kualitas air yang 

jernih, berpasir, dan berlumpur. Proses produksi bio-oil dari macroalgae dapat 

melibatkan metode pirolisis lambat dengan variasi temperatur, seperti 400°C, 

500°C, dan 600°C dan penambahan variasi katalis zeolit. Pengujian hasil pirolisis 

dari macroalgae dilakukan dengan menggunakan kromatografi gas dan 

spektrometri massa (GC-MS). Metode GC-MS dipilih karena memberikan resolusi 

dan sensitivitas tinggi, kekhususan, fleksibilitas (dapat diintegrasikan dengan 

instrumen fisika/kimia lainnya), mampu memberikan informasi struktur, dan efisien 

(memerlukan sedikit sampel dan waktu pemisahan yang relatif cepat). Hasil 

penelitian pirolisis menunjukkan bahwa sampel macroalgae laut seperti Padina sp. 

menghasilkan sekitar 16-28% bio-oil. Pengujian GC-MS pada bio-oil cairan hasil 

pirolisis mengidentifikasi senyawa-senyawa dominan termasuk Dodecanoic acid, 

1,2,3-propanetriyl ester, Benzenesulfonic acid, 4-hydroxy, 3,9-

DIAZATRICYCLO[7.3.0.0(3,7)]DODEC. 

 

Kata kunci : bio-oil, biomassa, macroalgae, pyrolysis, GC-MS.            



xi 

 

 
 

SUMMARY 

 

Bio-oil resulting from pyrolysis, known as vegetable oil fuel, is obtained from 

biomass. Biomass refers to material that comes from living things, such as plants, 

animals and microorganisms. The very promising potential for biomass as a raw 

material for bio-oil in Indonesia is biological resources in the form of plants. From 

Indonesia's diverse natural potential, algae (seaweed) can be explored as an 

alternative raw material for making bio-oil. The type of algae that is familiar and 

grown in Indonesia is macroalgae or seaweed. Macroalgae grow in colonies in 

shallow waters with clear, sandy and muddy water quality. The bio-oil production 

process from macroalgae can involve a slow pyrolysis method with temperature 

variations, such as 400°C, 500°C, and 600°C. Testing of pyrolysis results from 

macroalgae was carried out using gas chromatography and mass spectrometry 

(GC-MS). The GC-MS method was chosen because it provides high resolution and 

sensitivity, specificity, flexibility (can be integrated with other physical/chemical 

instruments), is able to provide structural information, and is efficient (requires 

little sample and relatively fast separation times). The results of pyrolysis research 

show that samples of marine macroalgae such as Padina sp. produces around 16-

28% bio-oil. GC-MS testing on pyrolysis liquid bio-oil identified dominant 

compounds including Dodecanoic acid, 1,2,3-propanetriyl ester, Benzenesulfonic 

acid, 4-hydroxy, 3,9-DIAZATRICYCLO[7.3.0.0(3,7) ]DODEC. 

 

 

Key words: bio-oil, biomass, macroalgae, pyrolysis, GC-MS. 
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