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This work investigates the application of the co-sensitization technique to improve the 

photovoltaic performance of dye-sensitized solar cells (DSSCs). Boron-based fluorescent 

dyes, such as Boranil and Bodipy, were synthesized and used as sensitizers, both individually 

and in different volumetric proportions. The performance of these systems was compared with 

that of natural dyes extracted from Chrysanthemum flowers. In the natural dye matrix, the 

Chrysanthemum Violeta (CV) extract demonstrated the best individual performance, 

registering a power conversion efficiency (PCE) of 1.35%, supported by a short-circuit current 

density (JSC) of 0.85 mA/cm², open-circuit voltage (VOC) of 0.58 V, and fill factor (FF) of 0.44. 

In the evaluation of the synthetic compounds under individual conditions, the Bodipy class 

showed superiority over Boranil, with the ATH1005 synthesis (Bodipy D) achieving a PCE of 

2.26%. The mixture of Bodipy D and G dyes, arranged in a volumetric ratio of 1:3 (25%:75%), 

promoted the greatest utilization of the electromagnetic spectrum in the visible region of the 

study. This configuration resulted in a yield (η) of 3.45%, accompanied by an FF of 0.39, VOC 

of 0.59 V and JSC of 2.41 mA/cm² under the same conditions. 

The optical characterization of the dyes was performed by UV-Vis and Fourier transform 

infrared spectroscopy (FTIR), allowing the analysis of the absorption behavior and molecular 

structure of the sensitizers. The morphology and surface roughness of the electrodes were 

investigated by scanning electron microscopy (SEM) and atomic force microscopy (AFM), 

revealing differences in film uniformity and interaction with dyes. The photovoltaic performance 

of the DSSCs was evaluated by current density versus potential (J–V) and power versus 

potential (P–V) curves, complemented by electrochemical impedance spectroscopy (EIS), 

allowing the analysis of charge transport and recombination processes. 

The results indicate that co-sensitization with boron-based dyes is an effective strategy to 

enhance light capture and improve the performance of DSSC devices when compared to the 

use of individual dyes. 
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