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Dye-sensitized solar cells (DSSCs) are a new technology for producing sustainable
electrical energy. Dyes in this technology play the role of electron generation upon
receiving incident light. In this study, an organic dye was prepared using carbazole as
the starting material. The hydrogen base of carbazole was replaced with indigo and
two acetylamine groups were placed on the phenylcarbazole rings. The chemical
structure of the dyes was studied by analytical methods to confirm the chemical
structure. The absorption properties of the synthesized dye were investigated in three
solvents: ethanol and acetonitrile (polar solvents) and benzene (non-polar solvent).
The study of the deposition process and the change in the absorption maximum was
conducted in an ethanol solvent and on the surface of titanium dioxide semiconductor.
The feasibility of using the dye and the excited electron transfer and hole filling were
evaluated by cyclic voltammetry. Finally, the DSSCs were assembled using a platinum
counter electrode and iodine redox couple electrolyte. The device efficiency and the
excited electron lifetime were found to be about 17.6% and 29.02 milliseconds,
respectively.
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Figure 1: Organic dye synthesis route.
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Table 1: Spectroscopic properties of the synthesized dye.

3CNMR (500MHz, 5/ppm) 'HNMR (500MHz, 5/ppm) FTIR (cm?)

47, 52 (Aliphatic), 110, 112, 114, 115, 117,
119, 121, 123, 124, 125, 127, 132 (Aromatic),
182 (C=0 acetyl), 211 (C=0 ketone)

3.49 (s, 6H, CHs), 5.14 (s, 2H, NH), 6.85 (2H, 1),
6.93-6.98 (4H, d, J=7.4 Hz), 7.11-7.15 (4H, d,
J=T7Hz),7.27 (2H, s), 7.35 (1H, s), 7.51 (2H,

3359: N-H amide I, 1574: NH:
amide II, 1652: C=0
acetylamine, 1706 C=0 ketone,

NH) 1577: C=C
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Figure 2: a) 'H NMR and b) *C NMR spectra of the synthesized dye.
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Figure 4: a) Photocurrent-photovoltage diagram of the prepared solar cells and b) diagram of the DSSC in dark conditions.
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Table 3: Photovoltaic properties of devices based on Indoline.

Dye Structure Photoanode n (%)

O TiO2 6.17 This study
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