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ABSTRAK

Pengolahan Sampah Polystyrene Menjadi Liquid Fuel Dengan
Dan Tanpa Katalis Gamma Alumina (y-Al,O3) Menggunakan
Single Stage Separator

(Bina Trijayanti, 2021, Laporan Tugas Akhir; 90 Halaman, 40 Tabel, 22 Gambar)

Peningkatan pertumbuhan ekonomi dan penduduk dengan budaya modern, praktis
menyebabkan penggunaan plastik. styrofoam tergolong ke dalam jenis plastik
polystyrene yang sulit untuk di degradasi secara biologis. Maka dari itu diperlukan
suatu metode yang tepat untuk mengolah limbah styrofoam menjadi bahan bakar
alternatif melalui metode pirolisis. Penelitian ini bertujuan untuk meningkatkan
kualitas dan konversi bahan bakar hasil pirolisis sampah styrofoam dengan dan
tanpa menggunakan katalis gamma alumina menggunakan single stage separator.
Variasi katalis yang digunakan adalah 0% dan 10% dengan suhu operasi tanpa
katalis dimulai sebesar 182°C, 271°C, 311°C, 364°C, dan 414°C. Sedangkan
dengan menggunakan katalis gamma alumina suhu operasi dimulai dari 172°C,
266°C, 299°C, 359°C dan 407°C. Berdasarkan hasil analisa produk bahan bakar
cair hasil pirolisis sampah plastik Polystyrene (Styrofoam) pada katalis 0%,
didapatkan densitas, viskositas, nilai kalor, titik nyala, dan Gas Chromathography-
Mass Spectrometry (GC-MS) masing-masing yaitu : 0,7705 gr/ml, 2,07 mm?s,
6840,35 cal/gr, 32,1°C, dan fraksi bensin yang terbentuk dengan luas area sebesar
71,18%, fraksi kerosin-diesel senilai 9,14% dan senyawa lainnya yang masih
berupa asam lemak sebesar 18,05%. Sedangkan pada katalis gamma alumina 10%
didapatkan densitas, viskositas, nilai kalor, titik nyala, dan Gas Chromathography-
Mass Spectrometry (GC-MS) masing-masing yaitu : 0,7837 gr/ml, 2,09 mm?s,
7067,1504 cal/gr, 27,8°C, dan fraksi bensin yang terbentuk dengan luas area
sebesar 49,87%, fraksi kerosin-diesel senilai 25,01% dan senyawa lainnya yang
masih berupa asam lemak sebesar 21,92%.

Kata Kunci : Pirolisis, Polystyrene, Styrofoam, Gamma Alumina



ABSTRACT
The Processing of Polystyrene Waste into Liquid Fuel With and
Without Gamma Alumina (y-Al,03) Catalyst Using Single Stage

Separator

(Bina Trijayanti, 2021, Final Report; 94 Pages, 40 Tables, 22 Images)

The increased economic and population growth along with modern culture,
practically led to the use of plastic. Styrofoam belongs to the type of ppolystyrene
plastic that is difficult to degrade biologically. Therefore, appropriate method is
needed to process styrofoam waste into alternative fuels through the pyrolysis
method. The purpose of this research was to improve the quality and conversion
of fuel from pyrolysis of styrofoam waste with and without a gamma alumina
catalyst using a single stage separator. Variations of the catalyst used were 0%
and 10% with operating temperatures without catalyst, ranging from 182°C,
271°C, 311°C, 364°C dan 414°C. Meanwhile, the operating temperature of using
gamma alumina catalyst starts from 172°C, 266°C, 299°C, 359°C dan 407°C.
Based on the results of the analysis of liquid fuel products resulting from the
pyrolysis of polystyrene (styrofoam) plastic waste on a 0% catalyst, the density,
viscosity, heating value, flash point, and Gas Chromathography-Mass
Spectrometry (GC-MS) were 0,7705 gr/ml, 2.07 mm?%s, 6840.35 cal/gr, 32.1°C,
respectively where the gasoline fraction formed has an area of 71.18%, the
kerosene-diesel fraction was 9.14% and other compounds were still acidic fat by
18.05%. On the other hand, on 10% gamma alumina catalyst, the density,
viscosity, heating value, flash point, and Gas Chromathography-Mass
Spectrometry (GC-MS) were 0.7837 gr/ml, 2.09 mm?/s, 7067.1504 cal/gr, 27.8°C,
respectively where the gasoline fraction formed had an area of 49.87%, the
kerosene-diesel fraction was 25.01% and other compounds which were still in the
form pf fatty acids were 21.92%.

Keywords: Pyrolysis, Polystyrene, Styrofoam, Gamma Alumina
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