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PENGARUH TEMPERATUR DAN WAKTU TERHADAP PENGOLAHAN
PLASTIK LOW DENSITY POLYETHYLENE (LDPE) MENGGUNAKAN
METODE PIROLISIS

ABSTRAK

Menurut data SIPSN pada tahun 2022 jumlah sampah plastik sebanyak 218,548.42
ton dan mengalami kenaikan pada tahun 2023 menjadi 2,558,693.64 ton. Dari banyaknya
sampah plastik tersebut didapatkan bahwa plastik jenis Low Density Polyethylene (LDPE)
menduduki jumlah terbanyak yaitu 23% dari jumlah keseluruhan sampah plastik didunia.
Tujuan dari penelitian ini yaitu, menganalisis karakteristik dan pengaruh dari variabel
temperatur serta waktu terhadap minyak hasil proses pirolisis plastik LDPE. Metode
pirolisis dipilih sebagai metode yang bisa mereduksi hingga 90% sampah plastik dan
mengubahnya menjadi minyak dengan sedikit atau tanpa kehadiran oksigen selama
proses pengolahan sehingga meminimalisir terjadinya pencemaran udara. Proses pirolisis
plastik LDPE pada penelitian ini menggunakan variasi temperatur 520°C, 550°C, 580°C,
waktu 1.5 jam serta 2 jam, plastik LDPE seberat 0.25 kg per percobaan, dan tekanan
101.300 Pa. Hasil rata-rata rendemen tertinggi pada temperatur 520°C selama 2 jam
senilai 204.00 ml, dan rendemen terendah pada temperatur 520°C selama 1.5 jam senilai
101.00 ml. Hasil rata-rata densitas tertinggi pada temperatur 550°C selama 1.5 jam senilai
823 kg/m?, dan densitas terendah pada temperatur 520°C selama 1.5 jam senilai 810
kg/m>. Hasil rata-rata viskositas tertinggi pada temperatur 580°C selama 1.5 jam senilai
22.15 cSt, dan viskositas terendah pada temperatur 520°C selama 2 jam senilai 1.85 cSt.
Didapatkan kesimpulan yaitu, karakteristik minyak hasil pirolisis plastik LDPE, hasil
rata-rata rendemen berkisar antara 101.00 ml pada temperatur 520°C selama 1.5 jam,
sampai 204.00 ml pada temperatur 520°C selama 2 jam. Hasil rata-rata densitas minyak
berkisar antara 810 kg/m? pada temperatur 520°C selama 1.5 jam, sampai 823 kg/m> pada
temperatur 550°C selama 1.5 jam. Hasil rata-rata viskositas minyak berkisar antara 1.85
¢St pada temperatur 520°C selama 2 jam, sampai 22.15 cSt pada temperatur 580°C selama
1.5 jam. Nilai kalor minyak berkisar antara 52.30 MJ/kg sampai 55.80 MJ/kg. Sedangkan
terdapat pengaruh temperatur dan waktu terhadap temperatur dan waktu pada rendemen
dan viskositas. Adanya pengaruh temperatur pada densitas, namun tidak ada pengaruh
terhadap waktu pada hasil densitas.

Kata kunci : Pirolisis, Plastik LDPE, Minyak Pirolisis
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THE EFFECT OF TEMPERATURE AND TIME ON THE PROCESSING OF LOW
DENSITY POLYETHYLENE (LDPE) PLASTIC USING THE PYROLYSIS
METHOD

ABSTRACK

According to SIPSN data, in 2022 the amount of plastic waste was 218,548.42 tonnes
and will increase in 2023 to 2,558,693.64 tonnes. From the large amount of plastic waste,
it was found that Low Density Polyethylene (LDPE) plastic occupied the largest amount,
namely 23% of the total amount of plastic waste in the world. The aim of this research is
to analyze the characteristics and influence of temperature and time variables on oil
resulting from the LDPE plastic pyrolysis process. The pyrolysis method was chosen as a
method that can reduce up to 90% of plastic waste and convert it into oil with little or no
presence of oxygen during the processing process, thereby minimizing air pollution. The
LDPE plastic pyrolysis process in this research uses temperature variations of 520°C,
550°C, 580°C, times of 1.5 hours and 2 hours, LDPE plastic weighing 0.25 kg per
experiment, and a pressure of 101,300 Pa. The highest average yield at a temperature of
520°C for 2 hours was 204.00 ml, and the lowest yield at a temperature of 520°C for 1.5
hours was 101.00 ml. The highest average density result at a temperature of 550°C for
1.5 hours was 823 kg/m3, and the lowest density at a temperature of 520°C for 1.5 hours
was 810 kg/m3. The highest average viscosity result at a temperature of 580°C for 1.5
hours was 22.15 cSt, and the lowest viscosity at a temperature of 520°C for 2 hours was
1.85 cSt. The conclusion was obtained, namely, the characteristics of the oil resulting
from pyrolysis of LDPE plastic, the average yield ranged from 101.00 ml at a temperature
of 520°C for 1.5 hours, to 204.00 ml at a temperature of 520°C for 2 hours. The average
oil density results ranged from 810 kg/m3 at a temperature of 520°C for 1.5 hours, to 8§23
kg/m3 at a temperature of 550°C for 1.5 hours. The average oil viscosity results ranged
from 1.85 ¢St at a temperature of 520°C for 2 hours, to 22.15 ¢St at a temperature of
580°C for 1.5 hours. The heating value of oil ranges from 52.30 MJ/kg to 55.80 MJ/kg.
Meanwhile, there is an influence of temperature and time on yield and viscosity. There is
an influence of temperature on density, but there is no influence of time on density results.

Keywords: Pyrolysis, LDPE Plastic, Pyrolysis Oil
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