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Motivation/Problem Statement: Dye-Sensitized thin film solar cells have become a viable low-cost alternative to 
traditional crystalline cells ever since high efficiency Ruthenium based dyes were developed by Gratzel in 1991. 
However, difficulty of synthesis and negative environmental effects of dyes based on transition metal complexes 
hinder their wider applications. Thus an effort has been made to design metal-free organic sensitizers that offer 
flexibility in molecular design and reduced costs for large scale manufacturing. The peak efficiency of DSSCs has 
only reached about half of that of conventional solar cells. My research over the summer was focused on further 
boosting cell performance and long term stability (durability) by using the co-sensitization technique.  
 
Methods, Procedure and Approach: Co-sensitization strategy broadens and intensifies the absorption spectrum 
by combining two (or more) dyes with complementary absorption spectra and photovoltaic parameters (i.e. Open 
circuit voltage and current). After learning and becoming skilled in the fabrication process of the standard TiO2 
DSSC, I proceeded to experiment with several different pairs of organic dyes. In addition to the guidance from my 
supervisor and lab mentors, I also conducted a thorough literature review to decide on my strategy - focusing in 
particular on enhancing the spectral response (absorption of solar radiation) as well as optimization of the device 
design and manufacturing itself. 
 
Results and Findings: Through several rounds of repeated testing, we concluded that a 6:4 molar ratio of organic 
DCE2 dye and Zinc-porphyrin based YD2-o-C8 produced a champion power conversion efficiency of 9%. DCE2 
is a new dye which effectively suppresses dye aggregation and charge recombination using a crown ether structure 
(Li+ ion capture) and dye anchor (which increases loading onto the TiO2 scattering/transparent layers).  
 
Conclusion and implications: Improving the performance of DSSCs based on metal free sensitizers has 
significant, far-reaching implications - we’re now a step closer to making clean, renewable energy and sustainable 
technologies accessible and affordable to the communities who need it the most. Moreover, solar energy is the only 
viable energy source with the potential to fulfil global energy demand in the absence of fossil fuels.  

 
  
 
 
  
 
 
 
 

Fig 1. DSSC fabricated by me  
                                                                 Fig 2. J-V and IPCE Efficiencies of the Co-sensitized cells  
  


