12/01/2022 18:47 Preferential solvation and optical properties of eumelanin building blocks in binary mixture of methanol and water: The Journ...

z:: MENU SIGNIN/REGISTER B Q

Provide compact propane chillers from £
o to large central chillers to 700 tons.
X

¢ s I P The Journal of Chemical Physics

HOME BROWSE MORE ¥

Home > The Journal of Chemical Physics > Volume 155, Issue 17 > 10.1063/5.0065723

< PREV NEXT >

a No Access

Submitted: 04 August 2021

Accepted: 12 October 2021

Accepted Manuscript Online: 12 October 2021
Published Online: 03 November 2021

Preferential solvation and optical
properties of eumelanin building
blocks in binary mixture of
methanol and water

J. Chem. Phys. 155, 174504 (2021); https://doi.org/10.1063/5.0065723

Leonardo Bruno Assis OIiveira1'a), Tertius L. Fonsecaz'b), Benedito J. C. Cabral3'c),

Kaline Coutinho®, and Sylvio Canuto”

View Affiliations

View Contributors

&

https://aip.scitation.org/doi/pdf/10.1063/5.0065723 1/5


https://aip.scitation.org/action/showLogin?uri=%2Fdoi%2Fpdf%2F10.1063%2F5.0065723
https://aip.scitation.org/action/showCart
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CDm8Xu03fYbrTNZKU4dUPz_ySwALxrK_0Y6Dv2PyCDsCNtwEQASD6ou1zYM3w7oCsA6ABx6mE_QPIAQGoAwHIA8MEqgSCAk_Qlkio7adwu72ZRucP6Fen6uBAjx81s5YCnoNlMtKYQAVhHZhafzf_KcwvIbfYLGtGWfQNG0T1AEc7Ug_lHF6qBQjXg8uuIPx9-N1onZIP8xKr51ZSje0p5WbA7FBhoGSRba5zU2DlwbJ2Ee9rrgW5WZiWSz1dZk_Q5zF9eGosHh1RQpCvTwUuea9sbmfz9cZHyfaWAhoxYUaubXncXd9FQxYqRLNru4I-xa4kjgFiXV5KtvRo2BVOFTQ7UxJFOPp9c5--Hi3_bTAJmjU5DX1G6l2yJArjr42bIYbyU-qbeW4e_fLdwwDMcRUTtmcPRintzz8LILwfzqukn8Gc71yno8AEjorWss0DkAYBoAZmgAeh1vsCiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggGCAAQAhgasQk_7EWn7ztc5YAKAZgLAcgLAbgMAdgTDdAVAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh3DkP3S0mwnG3OnxqQAMfHNRdj_vfnf9BIcPtc2QyeYXjfP3K-B_6d6VMCgyDZrCuw0E9kBotBneSrUNy0MAiarJrPAEcBjsyifr29NQNyyo4l5w7_O5Gc-b-llg_EDgLb459suOtaNlnFqd0FJ54NYIgBJME&sig=AOD64_1X2i3PaN0Mj8BZioHz_0doLqqMiQ&client=ca-pub-6239732533633024&nb=8&adurl=https://www.budzar.com/natural-refrigerants/propane-chillers-r-290/%3Fgclid%3DCjwKCAiAlfqOBhAeEiwAYi43F0pC4920m1l8i4KxAM3jYypvZriqovhNEbs-ZsFa-HgpV-w9XpTpVBoCfZEQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CDm8Xu03fYbrTNZKU4dUPz_ySwALxrK_0Y6Dv2PyCDsCNtwEQASD6ou1zYM3w7oCsA6ABx6mE_QPIAQGoAwHIA8MEqgSCAk_Qlkio7adwu72ZRucP6Fen6uBAjx81s5YCnoNlMtKYQAVhHZhafzf_KcwvIbfYLGtGWfQNG0T1AEc7Ug_lHF6qBQjXg8uuIPx9-N1onZIP8xKr51ZSje0p5WbA7FBhoGSRba5zU2DlwbJ2Ee9rrgW5WZiWSz1dZk_Q5zF9eGosHh1RQpCvTwUuea9sbmfz9cZHyfaWAhoxYUaubXncXd9FQxYqRLNru4I-xa4kjgFiXV5KtvRo2BVOFTQ7UxJFOPp9c5--Hi3_bTAJmjU5DX1G6l2yJArjr42bIYbyU-qbeW4e_fLdwwDMcRUTtmcPRintzz8LILwfzqukn8Gc71yno8AEjorWss0DkAYBoAZmgAeh1vsCiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggGCAAQAhgasQk_7EWn7ztc5YAKAZgLAcgLAbgMAdgTDdAVAYAXAQ&ae=1&num=1&cid=CAMSeQClSFh3DkP3S0mwnG3OnxqQAMfHNRdj_vfnf9BIcPtc2QyeYXjfP3K-B_6d6VMCgyDZrCuw0E9kBotBneSrUNy0MAiarJrPAEcBjsyifr29NQNyyo4l5w7_O5Gc-b-llg_EDgLb459suOtaNlnFqd0FJ54NYIgBJME&sig=AOD64_1X2i3PaN0Mj8BZioHz_0doLqqMiQ&client=ca-pub-6239732533633024&nb=7&adurl=https://www.budzar.com/natural-refrigerants/propane-chillers-r-290/%3Fgclid%3DCjwKCAiAlfqOBhAeEiwAYi43F0pC4920m1l8i4KxAM3jYypvZriqovhNEbs-ZsFa-HgpV-w9XpTpVBoCfZEQAvD_BwE
https://aip.scitation.org/
https://aip.scitation.org/journal/jcp
https://aip.scitation.org/journal/jcp
https://aip.scitation.org/toc/jcp/current
https://doi.org/10.1063/5.0065723
http://orcid.org/0000-0003-0915-5722
https://aip.scitation.org/author/Assis+Oliveira%2C+Leonardo+Bruno
http://orcid.org/0000-0001-5501-7801
https://aip.scitation.org/author/Fonseca%2C+Tertius+L
http://orcid.org/0000-0003-4824-3530
https://aip.scitation.org/author/Cabral%2C+Benedito+J+C
http://orcid.org/0000-0002-7586-3324
https://aip.scitation.org/author/Coutinho%2C+Kaline
http://orcid.org/0000-0002-9942-8714
https://aip.scitation.org/author/Canuto%2C+Sylvio
https://aip.scitation.org/
https://aip.scitation.org/journal/jcp
https://aip.scitation.org/toc/jcp/155/17
https://crossmark.crossref.org/dialog?doi=10.1063%2F5.0065723&domain=aip.scitation.org&uri_scheme=https%3A&cm_version=v2.0
https://aip.scitation.org/doi/10.1063/5.0065050
https://aip.scitation.org/doi/10.1063/5.0067756
https://aip.scitation.org/doi/abs/10.1063/5.0065723
https://aip.scitation.org/doi/full/10.1063/5.0065723
https://aip.scitation.org/doi/figure/10.1063/5.0065723
https://aip.scitation.org/doi/suppl/10.1063/5.0065723
https://aip.scitation.org/doi/pdf/10.1063/5.0065723

12/01/2022 18:47 Preferential solvation and optical properties of eumelanin building blocks in binary mixture of methanol and water: The Journ...

ABSTRACT

Employing a sequential quantum mechanical /molecular mechanical
approach for polar protic solvents, we study the absorption spectrum of
eumelanin building blocks including monomers, dimers, and tetramers in
pure water and methanol and three water-methanol binary mixtures
having water molar fractions (Xw = 0.25, 0.50, and 0.75). The binary
mixture of solvents is a common situation in experiments, but theoretical
studies are limited to the use of continuum models. Here, we use explicit
solvent molecules, and specific solute-solvent interaction is analyzed and
seen to play an important role. Effects of the electronic polarization of
solute by the environment were included using a reliable iterative
scheme. The results illustrate that the monomers, dimers, and tetramers
are preferably solvated by methanol, but the composition of the mixture
in the vicinity of the solute molecules is different from the bulk
composition with a preferential microsolvation (hydrogen bonds) in water
for most species considered. It is observed that the short-range
electrostatic polarization effects of the hydrogen bonds lead to a slight
blue shift of the excitation energies when the concentration of water in
the mixture is enhanced. For the same species, there is an enhancement
of the higher-energy absorption intensity caused by long-range
electrostatic interactions with the environment and that the behavior of
the experimental spectrum, which is characterized by a nearly monotonic
decay from the ultraviolet to the infrared, is qualitatively reproduced by
the superposition of the absorption spectra of monomers, dimers, and

tetramers in the liquid phase.
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