
Accepted Manuscript

Title: Spectroscopic study of radical cation species formed on
sulfated TiO2 upon benzene adsorption
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Please cite this article as: Gonçalves NS, Rettori D, Silva GMG, Noda LK, Spectroscopic
study of radical cation species formed on sulfated TiO2 upon benzene adsorption,
Vibrational Spectroscopy (2018), https://doi.org/10.1016/j.vibspec.2018.08.012

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.vibspec.2018.08.012
https://doi.org/10.1016/j.vibspec.2018.08.012


1 

 

Spectroscopic study of radical cation species formed on sulfated TiO2 upon 

benzene adsorption 

 

Norberto S. Gonçalves, Daniel Rettori, Giovanna M. G. Silva, Lúcia. K. Noda*  

 

(1) Instituto de Ciências Ambientais, Químicas e Farmacêuticas, Laboratório de 

Química de Calixarenos, Espectroscopia Molecular e Catálise, Universidade Federal 

de São Paulo, Rua Prof. Arthur Riedel, 275, CEP 09972-270, Diadema, SP, Brazil. 

 

* Corresponding author (lucia.noda@unifesp.br, luciakin@gmail.com) 

 

Abstract 

 

 Sulfated TiO2 is well known for its high acidity, which is due to the presence of 

sulfate ions that create strong Brönsted and Lewis acid sites. The Lewis acid sites can 

also exhibit oxidizing properties. As previously observed for sulfated ZrO2, the greater 

the strength of the acid site, the greater the oxidative potential. 

The oxidative ability can be evaluated by the interaction with a substance with high 

ionization potential such as benzene. Benzene was adsorbed on sulfated TiO2 at room 

temperature, and the species formed from the interaction was investigated by Raman 

and electron spin resonance (ESR) spectroscopy. Resonance Raman spectra of adsorbed 

benzene showed bands that are distinct from bands observed in the spectra of neutral 

molecules. Furthermore, from the absorption spectra in the visible and near-infrared it 

was possible to identify these species as phenylene oligomer radical cations. Also, 

aromatic radical cations were detected by ESR spectra. Although they were present in 

small amounts, these cations may be responsible for the bands observed in the Raman 

spectra because of the resonance Raman effect signal enhancement.  
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