
Investigation of P3HT Photodegradation for Solar Applications 

Taha Kubbar(1), Elizabeth Abraham(2), Maha Al-Sheeb(3), Mohammed Al-Hashimi, 

Konstantinos Kakosimos

(1) Taha.kubbar@qatar.tamu.edu, +974 33924696

(2) Elizabeth.abraham@qatar.tamu.edu  (3)Maha.al-sheeb@qatar.tamu.edu

1. Abstract – Producing thin film organic material with excellent electron transport properties is a

major field of research driven by its potential application in transistors, solar cells, optical sensors, etc.

The current problem of photo-voltaic (PV) technologies is how to make up for the scarcity of test

procedures for performance evaluation and prediction-of-service-life of new materials.

Following a rigorous analysis of present technologies, the important limitations of current accelerated

aging tests include the omission of light induced degradation and the lack of facilities able to provide a

controlled testing environment.

Poly(3-hexylthiophene-2,5-diyl) (P3HT) is an organic photo-voltaic (OPV) that shows considerable

promise in solar applications. However, P3HT is a highly unstable polymer that degrades quickly due to a

number of factors, the primary one being moisture. This research aims to explore the photo-degradation

of P3HT due to accelerated solar aging in a lab-generated natural environment. The material’s optical

properties, absorption and reflectivity, is then measured and compared before and after exposure, in

addition to its morphological characteristics and composition to better understand the degradation using a

number of characterization techniques. Understanding the various ways it degrades, allows for the control

of the photo-degradation rate, thereby providing a means to prolong the polymer life. With a primary

analysis once established for P3HT, new polymers synthesized with a narrow band gap, which maximizes

the light harvesting ability of the polymer, will be subjected to the same testing with modifications made

based on the initial analysis. This will make the new materials highly efficient in various applications in

solar technology since the photo-degradation mechanisms for conjugated polymers have an impact on the

energetic levels of the molecular orbitals, which can be controlled by molecular design.
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