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ABSTRAK

Indonesia menghasilkan sampah plastik hingga 32,82 ton yang
diperkirakan akan terus meningkat. Selain itu peningkatan populasi
manusia juga berdampak pada peningkatan kebutuhan energi yang saat
ini banyak dipenuhi dari bahan bakar minyak. Salah satu cara untuk
mengatasi permasalahan tersebut yaitu dengan mengkonversi sampah
plastik menjadi bahan bakar minyak menggunakan proses pirolisis.
Pirolisis adalah pengelolaan sampah plastik secara berkelanjutan
bersamaan dengan produksi minyak cair sebagai sumber energi. Tujuan
penelitian ini adalah untuk mengkonversi sampah plastik Polypropylene
(PP) dan plastik High Density Polyethylene (HDPE) menjadi bahan bahan
bakar minyak alternatif dengan proses pirolisis, menganalisa spesifikasi
kualitas minyak pirolisis plastik dan menganalisa biaya produksi minyak
hasil proses pirolisis. Metode eksperimental dengan suhu 400°C dan berat
sampah plastik sebanyak 500 gr pada selang waktu 60 menit. Pengujian
terhadap bahan bakar minyak didasarkan pada (spesifikasi) standar dan
mutu bahan bakar minyak di Indonesia yaitu nilai densitas, nilai kalor dan
titik nyala. Hasil penelitian menunjukkan minyak pirolisis dari plastik PP
menghasilkan minyak sebanyak 31,1% dan plastk HDPE 24,7%.
Spesifikasi minyak yang dihasilkan dari proses pirolisis sampah plastik
jenis PP dengan pengukuran nilai densitas 778 kg/m?®, nilai kalor 41,22
Kj/g dan titik nyala 37°C mendekati bahan bakar minyak tanah dan minyak
pirolisis sampah plastik jenis HDPE dengan pengukuran nilai densitas 751
kg/m?®, nilai kalor 44,17 Kj/g dan titik nyala 47°C mendekati bahan bakar
minyak solar. Biaya produksi minyak pirolisis jenis PP didapat sebesar Rp
79.085 perliter dan biaya produksi minyak pirolisis jenis HDPE Rp 96.204
perliter.

Kata Kunci: Plastik PP, Plastik HDPE, pirolisis, bahan bakar minyak



ABSTRACT

Indonesia produces up to 32.82 tons of plastic waste, which is expected to
continue to increase. In addition, the increase in human population also
has an impact on increasing energy needs, which are currently mostly met
from fuel oil. One way to overcome this problem is to convert plastic waste
into fuel oil using the pyrolysis process. Pyrolysis is the sustainable
management of plastic waste along with the production of liquid oil as an
energy source. The purpose of this research is to convert Polypropylene
(PP) and High Density Polyethylene (HDPE) plastic waste into alternative
fuel oil by pyrolysis process, analyze the quality specifications of plastic
pyrolysis oil and analyze the cost of oil production from pyrolysis process.
Experimental method with a temperature of 400°C and a weight of 500
grams of plastic waste at an interval of 60 minutes. Testing of fuel oil is
based on the standards and quality specifications of fuel oil in Indonesia,
namely density value, calorific value and flash point. The results showed
that pyrolysis oil from PP plastic produced 31.1% oil and HDPE plastic
24.7%. The specifications of the oil produced from the pyrolysis process
of PP plastic waste with a measured density value of 778 kg/m?, a heating
value of 41.22 Kj/g and a flash point of 37°C are close to kerosene fuel
and HDPE plastic waste pyrolysis oil with a measured density value of 751
kg/m®, a heating value of 44.17 Kj/lg and a flash point of 47°C is close to
diesel fuel. The production cost of PP type pyrolysis oil is obtained at IDR
79,085 per liter and the production cost of HDPE type pyrolysis oil is IDR
96,204 per liter, much.

Keywords: PP plastic, HDPE plastic, pyrolysis, fuel oil
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DAFTAR SINGKATAN

ABS = Acrylonitrile butadiene styrene

ASTM = American standard testing and material
BBM = Bahan bakar minyak

CH4 = Gas metana

CO, = Karbon dioksida

D = Densitas

DLH = Dinas lingkungan hidup

or = Gram

H. = Hidrogen

HHV = High heating value

HDPE = High density polyethylene

HDPE; = Plastik High density polyethylene percoobaan 1
HDPE; = Plastik High density polyethylene percoobaan 2
Kepdirjen = Keputusan direktur jenderal

Kg = Kilogram

L = Liter

LDPE = Low density polyethylene

LHV = Lower heating value

LPG = Liquified petroleum gas

M = Massa

Max = Maksimal

Min = Minimal

Migas = Minyak dan gas bumi

Ml = Miliiter

PC = Polycarbonate
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Pcs = Pieces

PE = Polyetylen

PET = Polyethylene terephthalate

PMMA = Poli metil metakrilat

PP = Polypropylena

PP, = Plastik polypropylena percoobaan 1
PP, = Plastik polypropylena percoobaan 2
PS = Polystyrena

PVC = Polyvinyl Chloride

RON = Research octane number

SAN = Styrene acrylonitrile

SNI = Standar Nasional Indonesia

TPA = Tempat pemrosesan akhir

Vv = Volume
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