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ABSTRAK 

MUHAMAD RIZQI RIV’AH. Sintesis dan Karakterisasi Komponen Sel 
Surya Hibrid Bulk-Heterojunction Berbasis P3OT:PbS QDs. Dibimbing oleh 
AKHIRUDDIN dan HERIYANTO SYAFUTRA. 

Energi fosil memiliki ketersediaan terbatas, disisi lain kebutuhan energi 
semakin meningkat. Hal ini menjadi alasan untuk mengembangkan energi alternatif 
yang bisa menggantikan energi fosil. Kandidat kuat dalam penyediaan energi 
alternatif adalah energi surya. Energi surya diubah menjadi energi listrik melalui 
proses efek fotovoltaik. Penelitian ini menyintesis dan karakterisasi komponen sel 
surya hibrid berbasis poly(3-octyltiophene) (organik) dan lead sulfide quantum dots 

(anorganik). Metode spin coating dipilih dalam pembuatan lapisan komponen sel 
surya karena beberapa kelebihannya. Penggunaan metode spin coating memiliki 
kelebihan diantaranya kontrol komponen kimia yang mudah, biaya operasi yang 
rendah, dan proses yang cepat. Hasil penelitian berupa data XRD dan properti optik. 
Berdasarkan data properti optik penambahan material organik dapat menggeser 
puncak serapan ke arah panjang gelombang lebih besar. Penambahan material 
organik juga memperlebar rentang serapan sel surya. Penelitian ini menandai 
langkah penting dalam upaya meningkatkan efisiensi dan ketersediaan teknologi sel 
surya dalam mendukung transisi menuju energi terbarukan yang lebih 
berkelanjutan. 

Kata kunci: Bulk-Heterojunction, P3OT, PbS QDs, Sel Surya Hibrid, ZnO 



 

ABSTRACT 

MUHAMAD RIZQI RIV’AH. Synthesis and Characterization of Bulk- 
Heterojunction Hybrid Solar Cell Components Based on P3OT:PbS QDs. 
Supervised by AKHIRUDDIN and HERIYANTO SYAFUTRA. 

 
Fossil energy has limited availability, on the other hand, energy demand is 

increasing. This is a reason to develop alternative energy that can replace fossil 

energy. A strong candidate for providing alternative energy is solar energy. Solar 

energy is converted into electrical energy through the photovoltaic effect process. 

This research synthesizes and characterizes hybrid solar cell components based on 

poly(3-octylthiophene) (organic) and lead sulfide quantum dots (inorganic). The 

spin coating method was chosen to manufacture layers of solar cell components 

because of its several advantages. Using the spin coating method has advantages 

including easy control of chemical components, low operating costs, and a fast 

process. The research results are in the form of XRD data and optical properties. 

Based on optical property data, the addition of organic material can shift the 

absorption peak towards a larger wavelength. The addition of organic materials 

also widens the absorption range of solar cells. This research marks an important 

step in efforts to increase the efficiency and availability of solar cell technology to 

support the transition to more sustainable renewable energy. 

 

Keywords: Bulk-Heterojunction, P3OT, PbS QDs, Hybrid Solar Cells, ZnO 
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