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RINGKASAN 

Agusnaedi, Program Studi Teknik Mesin, Fakultas Teknik, Universitas 

Lambung Mangkurat, Mei 2024. Pengaruh Variasi Temperatur dan Persentase 

Komposisi Polyethylene Terephthalate (PET) – Ulva Lactuca Terhadap 

Karakteristik Bio-Oil dengan Metode Slow Pyrolisis. Komisi Pembimbing : 

Muhammad Nizar Ramadhan, S.T., M.T . Ketua : Prof.Dr.Ir.Mastiadi 

Tamjidillah,S.T., M.T., IPM. Anggota I : Prof.Dr.Ir. Abdul Ghofur, MT., IPM, 

Anggota II : Herry Irawansyah, S.T., M.Eng. 

Konsumsi bahan bakar fosil di Indonesia semakin hari semakin meningkat seiring 

dengan pertumbuhan jumlah penduduk dunia, sehingga perlu adanya sumber energi 

alternatif lain  pengganti bahan bakar fosil..Bio-oil merupakan salah satu energi 

alternatif potensial yang  belum banyak dimanfaatkan di Indonesia. Indonesia 

memiliki sejumlah besar makroalga laut dan sampah plastik laut (PET) yang dapat 

dimanfaatkan sebagai bahan baku energi terbarukan. Penelitian ini bertujuan untuk 

menganalisis karakteristik bio-oil hasil pyrolysis limbah plastik PET (polyethylene 

terephthalate) dengan Makro Alga Ulva Lactuca  dengan variasi temperatur dan 

komposisi melalui pengujian GC-MS (Gas Chromotography-Mass-Spectroscopy). 

Variasi temperature yang digunakan adalah 400°C, 500°C, dan 600°C. Sedangkan 

perbandingan persentase komposisi (PET) dan (Ulva Lactuca) yang digunakan 

adalah  (40:60) , (50:50), (60:40), dan (70:30). Rendemen bio-oil tertinggi 

dihasilkan pada variasi temperatur 600°C pada perbandingan komposisi (40:60) 

dengan hasil sebesar 20%. Dari hasil pengujian GC-MS , diketahui senyawa 

dominan yang muncul adalah Benzoid Acid Retardex sebanyak 44,39% yang 

termasuk dalam golongan senyawa asam karboksilat. Beberapa asam karboksilat 

dapat diubah menjadi ester melalui proses esterifikasi, yang dapat digunakan 

sebagai bahan bakar biodiesel. Meskipun demikian, potensinya masih terbatas 

karena rendahnya energi yang dihasilkan per massa dibandingkan bahan bakar 

konvensional ,serta kendala dalam biaya produksi. 

Kata Kunci : PET, Ulva Lactuca, Temperatur, Bio-Oil, GC-MS 
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SUMMARY 

Agusnaedi, Department of Mechanical Engineering, Faculty of 

Engineering, Lambung Mangkurat University, May 2024. Effect of Temperature 

Variation and Composition Percentage of Polyethylene Terephthalate (PET) - Ulva 

Lactuca on Bio-Oil Characteristics by Slow Pyrolysis Method. Supervisory 

Commission: Muhammad Nizar Ramadhan, S.T., M.T.. Chairman: 

Prof.Dr.Ir.Mastiadi Tamjidillah, S.T., M.T., IPM. Member I: Prof.Dr.Ir. Abdul 

Ghofur, MT, IPM, Member II: Herry Irawansyah, S.T., M.Eng. 

Fossil fuel consumption in Indonesia is increasing day by day along with the growth 

of the world's population, so there is a need for other alternative energy sources to 

replace fossil fuels.Bio-oil is one of the potential alternative energies that have not 

been widely utilised in Indonesia. Indonesia has a large amount of marine 

macroalgae and marine plastic waste (PET) that can be utilised as raw materials 

for renewable energy. This study aims to analyse the characteristics of bio-oil from 

pyrolysis of PET (polyethylene terephthalate) plastic waste with Ulva Lactuca 

macroalgae with variations in temperature and composition through GC-MS (Gas 

Chromotography-Mass-Spectroscopy) testing. The temperature variations used are 

400°C, 500°C, and 600°C. While the percentage ratio of (PET) and (Ulva Lactuca) 

composition used was (40:60), (50:50), (60:40), and (70:30). The highest bio-oil 

yield was produced at a temperature variation of 600°C at a composition ratio of 

(40:60) with a yield of 20%. From the results of GC-MS testing, it is known that the 

dominant compound that appears is Benzoid Acid Retardex as much as 44.39% 

which is included in the class of carboxylic acid compounds. Some carboxylic acids 

can be converted into esters through the esterification process, which can be used 

as biodiesel fuel. However, their potential is still limited due to the low energy 

produced per mass compared to conventional fuels, as well as constraints in 

production costs. 

Keywords: PET, Ulva Lactuca, Temperature, Bio-Oil, GC-MS 
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