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MOTTO 
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ABSTRAK 

 

PENGARUH KATALIS BENTONIT PADA CO-PIROLISIS PLASTIK 

POLYETHYLENE TEREPHTHALATE (PET) DAN SERBUK KAYU 

PINUS TERHADAP PENINGKATAN KUALITAS BIO-OIL 

 

(Dwi Lestari, 61 Halaman, 12 Tabel, 18 Gambar, 4 Lampiran) 

 

Peningkatan kebutuhan energi global yang tinggi, diiringi dengan tingginya 

timbulan limbah plastik dan biomassa, mendorong pengembangan teknologi 

konversi limbah menjadi energi alternatif melalui proses pirolisis. Penelitian ini 

bertujuan untuk mengetahui pengaruh penambahan katalis bentonit terhadap % 

yield dan karakteristik bio-oil hasil Co-pirolisis plastik Polyethylene Terephthalate 

(PET) dan serbuk kayu pinus, serta mengetahui komposisi senyawa dominan dalam 

bio-oil yang dihasilkan. Penelitian dilakukan menggunakan metode eksperimen 

dengan variasi persentase katalis bentonit sebesar 0%, 5%, 10%, 15%, dan 20% 

dari total massa bahan baku (2 kg, rasio PET:biomassa 75:25), pada suhu operasi 

450°C selama 1 jam. Karakteristik bio-oil yang diuji meliputi % yield, densitas, 

viskositas, titik nyala, nilai kalor, serta komposisi senyawa kimia berdasarkan 

analisa Gas Chromatography-Mass Spectrometry (GC-MS). Hasil penelitian 

menunjukkan bahwa % yield bio-oil tertinggi diperoleh pada katalis 5% sebesar 

8,765%, densitas optimum pada katalis 10% sebesar 0,8726 g/ml, viskositas 

terendah pada katalis 20% sebesar 4,35 cP, titik nyala tertinggi pada katalis 10% 

sebesar 42,3°C, dan nilai kalor tertinggi pada katalis 15% sebesar 8963,7551 kal/gr. 

Secara keseluruhan, katalis bentonit 10% memberikan kombinasi kualitas bio-oil 

yang optimal ditinjau dari densitas, viskositas, dan titik nyala. Hasil analisa GC-MS 

menunjukkan bio-oil tersusun dari 180 puncak senyawa yang didominasi oleh 

fraksi solar (C13–C25) sebesar 43,29% dan fraksi gasoline (C6-C10)  sebesar 

37,43%, dengan kelompok senyawa dominan berupa terpenoid/siklik kompleks 

(28,90%) dan alkena/alkuna alifatik (20,26%). Secara keseluruhan, bio-oil hasil Co-

pirolisis PET dan biomassa serbuk kayu pinus dengan katalis bentonit berpotensi 

dikembangkan sebagai bahan bakar alternatif setara bensin dan solar, meskipun 

masih memerlukan proses pemurnian lanjutan untuk memenuhi spesifikasi titik 

nyala dan menurunkan kandungan senyawa oksigenat agar dapat memenuhi standar 

bahan bakar cair komersial secara menyeluruh. 

 

 

Kata kunci: Co-Pirolisis, Polyethylene Terephthalate (PET), Biomassa, Kayu 

Pinus, Bentonit, Bio-oil, GC-MS 
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ABSTRACT 

 

THE EFFECT OF BENTONITE CATALYST ON THE CO-PYROLYSIS OF 

POLYETHYLENE TEREPHTHALATE (PET) PLASTIC AND PINE WOOD 

SAWDUST ON THE IMPROVEMENT OF BIO-OIL QUALITY  

(Dwi Lestari, 61 Pages, 12 Tables, 18 Figures, 4 Appendices) 

 

The increasing global energy demand, accompanied by the high generation of 

plastic and biomass waste, has driven the development of waste-to-energy 

conversion technologies through the pyrolysis process. This research aims to 

determine the effect of bentonite catalyst addition on the % yield and characteristics 

of bio-oil produced from the co-pyrolysis of Polyethylene Terephthalate (PET) 

plastic and pine wood sawdust, as well as to determine the dominant compound 

composition in the resulting bio-oil. The research was conducted using an 

experimental method with variations in bentonite catalyst percentage of 0%, 5%, 

10%, 15%, and 20% of the total raw material mass (2 kg, PET:biomass ratio of 

75:25), at an operating temperature of 450°C for 1 hour. The bio-oil characteristics 

tested included % yield, density, viscosity, flash point, calorific value, and chemical 

compound composition based on Gas Chromatography-Mass Spectrometry (GC-

MS) analysis. The results showed that the highest bio-oil yield was obtained with a 

5% catalyst at 8.765%, the optimum density with a 10% catalyst at 0.8726 g/mL, 

the lowest viscosity with a 20% catalyst at 4.35 cP, the highest flash point with a 

10% catalyst at 42.3°C, and the highest calorific value with a 15% catalyst at 

8963.7551 cal/g. Overall, the 10% bentonite catalyst provided the optimal 

combination of bio-oil quality in terms of density, viscosity, and flash point. The 

GC-MS analysis results showed that the bio-oil consisted of 180 compound peaks, 

dominated by the diesel fraction (C13–C25) at 43.29% and the gasoline fraction 

(C6–C10) at 37.43%, with the dominant compound groups being 

terpenoid/complex cyclic compounds (28.90%) and aliphatic alkenes/alkynes 

(20.26%). Overall, the bio-oil produced from the co-pyrolysis of PET and pine wood 

biomass with bentonite catalyst has the potential to be developed as an alternative 

fuel equivalent to gasoline and diesel, although it still requires further purification 

to meet flash point specifications and reduce oxygenate compound content in order 

to fully comply with commercial liquid fuel standards. 

 

 

Keywords: Co-Pyrolysis, Polyethylene Terephthalate (PET), Biomass, Pine Wood, 

Bentonite, Bio-oil, GC-MS 
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