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Density functional theory (DFT) and time dependent DFT (TDDFT) were used to study on electronic and
photoelectrochemical properties of monascus, cochineal, lac insects and anthocyanin dyes. The low-cost dye-
sensitized solar cells (DSSCs) utilized by crude and pre-concentrated anthocynins extracted from mangosteen
pericarp, roselle, red cabbage, Thai berry, black rice, blue pea and purple corn were fabricated. The ultraviolet-
visible (UV-VIS) spectroscopy, Fourier transform infrared spectroscopy (FTIR), electrochemical impedance
spectroscopy (EIS) and incident photo-to-current efficiency (IPCE) were employed to characterize the natural
dye and the DSSCs. Nanoporous carbon microspheres from carrot juice and mesoporous honeycomb-like
carbon structure from mangosteen peel were used as counter electrodes for DSSCs.
References
[1] Chaiamornnugool, P., Tontapha, S., Phatchana, R., Ratchapolthavisin, N., Kanokmedhakul, S., Sang-aroon,
W., Amornkitbamrung, V., “Performance and stability of low-cost dye-sensitized solar cell based crude and
pre-concentrated anthocyanins: Combined experimental and DFT/TDDFT study,”Journal of Molecular Struc-
ture, 1127, pp. 145-155. (2017)
[2] Phinjaturus, K., Maiaugree, W., Suriharn, B., Pimanpaeng, S., Amornkitbamrung, V., Swatsitang, K. “Dye-
sensitized solar cells based on purple corn sensitizers,”
Applied Surface Science, 380, pp. 101-107. (2016)
[3] Maiaugree, W., Lowpa, S., Towannang, M., Rutphonsan, P., Tangtrakarn, A., Pimanpang, S., Maiaugree,
P., Ratchapolthavisin, N., Sang-Aroon, W., Jarernboon, W., Amornkitbamrung, V., “A dye sensitized solar cell
using natural counter electrode and natural dye derived from mangosteen peel waste,”Scientific Reports, 5,
art. no. 15230, (2015)
[4] Lowpa, S., Pimanpang, S., Maiaugree, W., Saekow, S., Uppachai, P., Mitravong, S., Amornkitbamrung, V.,
“Nanoporous carbon microspheres from carrot juice used as a counter electrode for a dye-sensitized solar
cell,”Materials Letters, 158, pp. 115-118. (2015)
[5] Sang-Aroon, W., Laopha, S., Chaiamornnugool, P., Tontapha, S., Saekow, S., Amornkitbamrung, V., “DFT
and TDDFT study on the electronic structure and photoelectrochemical properties of dyes derived from
cochineal and lac insects as photosensitizer for dye-sensitized solar cells,”Journal of Molecular Modeling,
19 (3), pp. 1407-1415. (2013)
[6] Sang-Aroon, W., Saekow, S., Amornkitbamrung, V., “Density functional theory study on the electronic
structure of Monascus dyes as photosensitizer for dye-sensitized solar cells,”Journal of Photochemistry and
Photobiology A: Chemistry, 236, pp. 35-40. (2012)

Presenter: AMORNKITBAMRUNG, Vittaya (IntegratedNanotechnology ResearchCenter, Department of Physics,
Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand)

Session Classification: Heron 1

Track Classification: Nano-energy & storage


