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ABSTRAK 

 
BOY SAPUTRA PANDIANGAN. Optimasi Spent Catalyst Fluidized Catalytic 

Cracking Teregenerasi Asam Sulfat untuk Pirolisis Sampah Plastik Tutup Botol. 

Dibimbing oleh MUHAMAD FARID dan FURQAN AULIA.  
 

Sampah plastik sekali-pakai berupa tutup botol air mineral berbahan high-

density polyethylene (HDPE) sulit terurai dan berpotensi mencemari lingkungan. 

Pirolisis merupakan metode pemanfaatan limbah plastik melalui penguraian termal 

tanpa oksigen untuk menghasilkan bahan bakar cair. Penelitian ini bertujuan 

mengoptimasi regenerasi spent catalyst fluidized catalytic cracking (FCC) dengan 

beragam konsentrasi H2SO4  untuk aplikasi pirolisis HDPE. Karakterisasi katalis 

dengan XRD, XRF, dan BET menunjukkan peningkatan nisbah Si/Al dan luas 

permukaan setelah regenerasi. Pirolisis dilakukan pada suhu 350 °C selama 60 

menit dengan perbandingan katalis terhadap plastik 10 wt%. Hasil analisis produk 

cair menggunakan HT-Simdist dan GC-MS menunjukkan distribusi hidrokarbon 

C5–C20 yang berpotensi sebagai bahan bakar. Rendemen 54,60% diperoleh dari 

katalis dengan regenerasi H2SO4  1,5 M. Penggunaan spent catalyst FCC 

teregenerasi meningkatkan efisiensi konversi sampah plastik HDPE menjadi bahan 

bakar cair ramah lingkungan serta berpotensi sebagai solusi pengelolaan limbah 

plastik dan penyediaan energi berkelanjutan. 
 

Kata kunci: bahan bakar cair, pirolisis, regenerasi katalis, sampah plastik, spent  

  catalyst FCC 

ABSTRACT 

BOY SAPUTRA PANDIANGAN. Pyrolysis of Plastic Bottle Caps Using 

Regenerated Spent Catalyst from Fluidized Catalytic Cracking. Supervised by 

MUHAMAD FARID and FURQAN AULIA.  
 

Single-use plastic debris, such as mineral water bottle caps made of high-

density polyethylene (HDPE), is difficult to degrade and may constitute 

environmental harm. Pyrolysis is a process of converting plastic waste into liquid 

fuels using oxygen-free heat decomposition. This study attempts to optimize the 

regeneration of spent fluidized catalytic cracking (FCC) catalysts using various 

concentrations of H2SO4 for utilization in HDPE pyrolysis. Catalyst evaluation with 

XRD, XRF, and BET investigations demonstrated a rise in Si/Al ratio and surface 

area during regeneration. The pyrolysis was carried out at 350 °C in 60 minutes 

with a catalyst-to-plastic ratio of 10 wt%. The liquid products were analyzed by 

HT-Simdist and GC-MS, which revealed a hydrocarbon distribution in the C5−C20 

range, indicating possible fuel use. Catalysts regenerated using 1.5 M H2SO4 

resulted in a yield of 54.60%. Regenerated wasted FCC catalysts improve HDPE 

plastic waste conversion into ecologically friendly liquid fuels, hence promoting 

sustainable waste management and energy production. 
 

Keywords: catalyst regeneration, FCC spent catalyst, liquid fuel, plastic waste, 

pyrolysis   
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