
Accepted Manuscript

Hole transfer from CdSe nanoparticles to TQ1 polymer in hybrid solar cell device

Muhammad Sohail, Zawar Hussain Shah, Shomaila Saeed, Nasreen Bibi, Sadia
Shahbaz, Safeer Ahmed, Saima Shabbir, Muhammad Siddiq, Azhar Iqbal

PII: S0022-2860(18)30075-9

DOI: 10.1016/j.molstruc.2018.01.046

Reference: MOLSTR 24768

To appear in: Journal of Molecular Structure

Received Date: 3 December 2017

Revised Date: 17 January 2018

Accepted Date: 18 January 2018

Please cite this article as: M. Sohail, Z.H. Shah, S. Saeed, N. Bibi, S. Shahbaz, S. Ahmed, S. Shabbir,
M. Siddiq, A. Iqbal, Hole transfer from CdSe nanoparticles to TQ1 polymer in hybrid solar cell device,
Journal of Molecular Structure (2018), doi: 10.1016/j.molstruc.2018.01.046.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.molstruc.2018.01.046


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Hole Transfer from CdSe Nanoparticles to TQ1 Polymer in 

Hybrid Solar Cell Device 

Muhammad Sohaila, Zawar Hussain Shaha, Shomaila Saeeda, Nasreen Bibia, Sadia Shahbaza, 

Safeer Ahmeda, Saima Shabbirb, Muhammad Siddiqa, Azhar Iqbala*  

aDepartment of Chemistry, Quaid-i-Azam University 45320, Islamabad, Pakistan. 

bDepartment of Materials Science and Engineering, Institute of Space Technology, Islamabad 

44000, Pakistan. 

 

*Correspondence should be addressed to Dr. Azhar Iqbal, Email: aiqbal@qau.edu.pk 

Ph: +92 (0)51 90642144 & Fax: +92 (0)51-90642241 

 

Abstract  

In view of realizing the economic viability, we fabricate a solar cell device containing 

low band gap and easily processable polymer 5-yl-8-(thiophene-2,5-diyl)-2,3-bis(3-

(octyloxy)phenyl) quinoxaline (TQ1) and CdSe nanoparticles (NPs) and investigate its charge 

transport properties. When the TQ1 is combined with the CdSe NPs a strong 

photoluminescence quenching and shortening of photoluminescence lifetime of the TQ1 is 

observed indicating exciton transfer from TQ1 to the CdSe NPs. The time-resolved 

photoluminescence further reveals that the exciton transfer from the polymer to CdSe NPs is 

very efficient (68 %) and it occurs in < 1 ns. The exciton transfer from TQ1 to the NPs and 

electron-hole pair separation followed by hole transfer from the NPs to the TQ1 at the 

interface indeed increases the lifetime of the charge carriers. This in turn increases the 

efficiency of the solar cell as compared to polymer only device. These observations suggest 
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