
Accepted Manuscript

Thermal transitions in hyperbranched polyester-polyol assemblies on carbon

E.D. Farias, M.C.G. Passeggi (Jr.), V. Brunetti

PII: S0014-3057(17)32099-2
DOI: https://doi.org/10.1016/j.eurpolymj.2018.03.021
Reference: EPJ 8336

To appear in: European Polymer Journal

Received Date: 29 November 2017
Revised Date: 12 March 2018
Accepted Date: 13 March 2018

Please cite this article as: Farias, E.D., Passeggi, M.C.G. (Jr.), Brunetti, V., Thermal transitions in hyperbranched
polyester-polyol assemblies on carbon, European Polymer Journal (2018), doi: https://doi.org/10.1016/j.eurpolymj.
2018.03.021

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.eurpolymj.2018.03.021
https://doi.org/10.1016/j.eurpolymj.2018.03.021
https://doi.org/10.1016/j.eurpolymj.2018.03.021


  

Thermal transitions in hyperbranched polyester-polyol assemblies on carbon 

E.D. Farias,
[a]

 M.C.G. Passeggi (Jr.) 
[a,b]

 and V. Brunetti
 [c],

* 

[a] Laboratorio de Física de Superficies e Interfaces, Universidad Nacional del Litoral and CONICET, 

Santa Fe, Argentina 

[b] Departamento de Materiales, Facultad de Ingeniería Química, Universidad Nacional del Litoral, 

Santa Fe, Argentina 

[c] INFIQC, Universidad Nacional de Córdoba and CONICET, Departamento de Fisicoquímica, 

Facultad de Ciencias Químicas, Córdoba. Argentina 

 

* Corresponding author E-mail: verobrunetti@unc.edu.ar 

 

Abstract 

The thermal transitions of confined polymers are important for their applications in 

nanoscale devices and innovative technologies. However, thermal transitions of ultra-

thin polymer assemblies confined in sub-nanometer spaces are unwell understood. In 

this work, the self-assembly of hyperbranched polyester-polyol polymers (HPP) 

immobilized on carbon surfaces were investigated. The physicochemical properties and 

thermal transitions of the polymers under confinement were revealed by cyclic 

voltammetry, electrochemical impedance spectroscopy and atomic force microscopy. 

The adsorption of HPP with hydroxyl-terminal groups on the bare carbon surface 

followed typical porous solid isotherm due to hydrogen-bond forces. The dependence of 

the HPP nanometer-sized layers against temperature revealed a phase transition at ca. 

306 K. This phase transition can be explained in terms of polymer layer reorganization 

due to the temperature effect on the intermolecular hydrogen-bonding instead of a glass 

transition. This feature is of particular relevance for further applications of 

hyperbranched polymers thin films in nanodevices. 
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