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PENGARUH BAHAN BAKAR TIRE PYROLYSIS OIL 

TERHADAP LAJU KOROSI PADUAN Al-Si-Cu DAN LOGAM 

TERLAPIS ZINC 

 

ABSTRAK 

Kebutuhan energi di Indonesia masih didominasi bahan bakar fosil yang 

ketersediaannya semakin menipis, sehingga diperlukan sumber energi alternatif seperti 

Tire Pyrolysis Oil (TPO) dari limbah ban bekas. TPO mengandung senyawa agresif 

yang berpotensi menimbulkan korosi pada material logam yang umum digunakan, 

seperti paduan Al-Si-Cu dan logam terlapis zinc. Penelitian ini bertujuan mengetahui 

laju korosi serta perubahan mikrostruktur kedua material tersebut ketika terpapar TPO 

dan dibandingkan dengan solar melalui uji immersion pada suhu ruang selama 672 jam 

dan uji combustion pada suhu 500 °C. Hasil penelitian menunjukkan bahwa pada uji 

immersion, TPO lebih korosif terhadap zinc (0,002104 mmpy) dibandingkan solar 

(0,0003543 mmpy), sedangkan paduan Al-Si-Cu lebih rentan pada solar (0,002827 

mmpy) dibandingkan TPO (0,0003965 mmpy). Pada kondisi combustion, laju korosi 

meningkat signifikan, dengan zinc pada TPO (0,16306 mmpy) dan solar (0,09153 

mmpy), serta Al-Si-Cu pada TPO (0,13649 mmpy) dan solar (0,04900 mmpy). 

Analisis XRD dan SEM-EDS menunjukkan terbentuknya fasa korosi berupa oksida 

(ZnO, SiO), sulfida (ZnS), aluminat (NaAlO₂), serta deposit karbon dari TPO. 

Kesimpulannya, TPO memiliki potensi sebagai bahan bakar alternatif, penggunaannya 

memerlukan tahap pemurnian lanjutan serta pertimbangan dalam pemilihan material 

agar kinerja dan ketahanannya tetap terjaga. 

 

Kata kunci: Tire Pyrolysis Oil (TPO), Korosi, Zinc (Zn), SEM-EDS, XRD. 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

THE EFFECT OF TIRE PYROLYSIS OIL FUEL ON THE 

CORROSION RATE OF AL–SI–CU ALLOY AND ZINC 

 

 

ABSTRACT 

Indonesia’s energy demand is still largely dominated by fossil fuels, the availability of 

which continues to decline, thus requiring alternative energy sources such as Tire 

Pyrolysis Oil (TPO) derived from waste tires. However, TPO contains aggressive 

compounds that may induce corrosion in commonly used metallic materials, such as 

Al-Si-Cu alloys and zinc-coated steel. This study aims to determine the corrosion rate 

and microstructural changes of these two materials when exposed to TPO and 

compared with diesel fuel through immersion testing at room temperature for 672 

hours and combustion testing at 500 °C. The results show that in the immersion test, 

TPO was more corrosive toward zinc (0.002104 mmpy) compared to diesel 

(0.0003543 mmpy), while the Al-Si-Cu alloy was more susceptible in diesel (0.002827 

mmpy) compared to TPO (0.0003965 mmpy). Under combustion conditions, the 

corrosion rate increased significantly, with zinc in TPO (0.16306 mmpy) and diesel 

(0.09153 mmpy), as well as Al-Si-Cu in TPO (0.13649 mmpy) and diesel (0.04900 

mmpy). XRD and SEM-EDS analyses revealed the formation of corrosion phases such 

as oxides (ZnO, SiO), sulfides (ZnS), aluminates (NaAlO₂), and carbon deposits 

originating from TPO. In conclusion, although TPO has potential as an alternative fuel, 

its utilization requires further purification and careful material selection to ensure 

reliable performance and durability. 

 

Keywords: Tire Pyrolysis Oil (TPO), Corrosion, Zinc (Zn), Piston, Karakterisasi   

SEM-EDS, Karakterisasi XRD Alternative Fuel. 
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