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ABSTRAK

PENGARUH RASIO BAHAN BAKU PADA CO-PIROLISIS PLASTIK PET
DAN SERBUK KAYU JATI TERHADAP KUALITAS BAHAN BAKAR
CAIR

(Vira Aviza Afriyani, 2026, 69 Halaman, 9 Tabel, 15 Gambar, 4 Lampiran)

Peningkatan kebutuhan energi serta akumulasi limbah plastik dan biomassa
mendorong pengembangan energi alternatif melalui teknologi konversi
termokimia. Salah satu teknologi yang berpotensi adalah co-pirolisis, yaitu proses
dekomposisi termal dua jenis bahan baku tanpa oksigen untuk menghasilkan bahan
bakar cair (bio-oil). Penelitian ini bertujuan menganalisis pengaruh rasio campuran
plastik Polyethylene Terephthalate (PET) dan serbuk kayu jati terhadap persentase
yield serta karakteristik bio-oil yang dihasilkan. Kajian penelitian didasarkan pada
teori pirolisis, co-pirolisis, degradasi termal biomassa dan PET, serta penggunaan
katalis zeolit sebagai katalis cracking. Penelitian menggunakan metode eksperimen
dengan variasi rasio PET:serbuk kayu jati 0:100, 25:75, 50:50, 75:25, dan 100:0
pada suhu 400°C selama 120 menit dengan penambahan katalis zeolit 10%. Data
diperoleh melalui pengamatan langsung dan pengujian karakteristik bio-oil
meliputi yield, densitas, viskositas, titik nyala, dan nilai kalor. Hasil penelitian
menunjukkan bahwa rasio bahan baku berpengaruh terhadap kualitas dan kuantitas
bio-oil. Yield tertinggi diperoleh pada rasio 75:25 sebesar 2,42%, sedangkan nilai
kalor tertinggi sebesar 7.649,3150 kal/g diperoleh pada rasio 50:50. Densitas
berkisar 0,906-0,986 g/mL, viskositas 1,00027-1,16362 cP, dan titik nyala 38—
53°C. Dengan demikian, variasi rasio bahan baku memengaruhi karakteristik bio-
oil, dimana rasio 75:25 optimum terhadap yield, sedangkan rasio 50:50
menghasilkan kualitas bahan bakar cair terbaik berdasarkan nilai kalor.

Kata kunci: co-pirolisis, plastik PET, serbuk kayu jati, bio-oil, zeolit.



ABSTRACT

EFFECT OF FEEDSTOCK RATIO IN THE CO-PYROLYSIS OF PET
PLASTIC AND TEAK WOOD SAWDUST ON LIQUID FUEL QUALITY

(Vira Aviza Afriyani, 2026, 69 Pages, 9 Tables, 15 Pictures, 4 Appendixes)

The increasing demand for energy and the accumulation of plastic and biomass
waste have encouraged the development of alternative renewable energy through
thermochemical conversion technologies. One promising approach is co-pyrolysis,
a thermal decomposition process of two feedstocks in the absence of oxygen to
produce liquid fuel (bio-oil). This study aimed to analyze the effect of the mixing
ratio of Polyethylene Terephthalate (PET) plastic and teak wood sawdust on the
bio-oil yield and its fuel characteristics. The study was based on the theories of
pyrolysis, co-pyrolysis, thermal degradation of biomass and PET, and catalytic
cracking using natural zeolite. An experimental method was employed using PET-
to-teak wood sawdust ratios of 0:100, 25:75, 50:50, 75:25, and 100:0 at a pyrolysis
temperature of 400°C for 120 minutes with 10 wt.% natural zeolite catalyst. Data
were collected through direct observation and laboratory analyses of bio-oil
properties, including yield, density, viscosity, flash point, and calorific value. The
results showed that the feedstock ratio significantly affected both the quantity and
quality of the bio-oil. The highest bio-oil yield (2.42%) was obtained at a PET-to-
biomass ratio of 75:25, while the highest calorific value (7,649.3150 cal/g) was
achieved at the 50:50 ratio. The bio-oil exhibited density values of 0.906—0.986
g/mL, viscosity of 1.00027—1.16362 cP, and flash points ranging from 38 to 53°C.
Therefore, the feedstock ratio plays a significant role in determining bio-oil
characteristics, with the 75:25 ratio producing the optimum yield and the 50:50
ratio providing the best fuel quality based on its calorific value.

Keywords: co-pyrolysis, PET plastic, teak wood sawdust, bio-oil, natural zeolite.
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MOTTO

“ Percayalah setiap takdir yang membuatmu menangis pasti ada akhir yang sangat

manis. Setiap perjuangan yang susah, pasti membuahkan hasil yang begitu indah.

Berkembanglah terus jangan berhenti di Tengah jalan, tidak ada perjuangan tanpa
rasa lelah ”
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