
Accepted Manuscript

Title: Accurate non-asymptotic thermodynamic properties of
near-critical N2 and O2 computed from molecular dynamics
simulations

Authors: Jakler Nichele, Charlles R.A. Abreu, Leonardo S. de
B. Alves, Itamar Borges Jr.

PII: S0896-8446(17)30836-7
DOI: https://doi.org/10.1016/j.supflu.2018.01.011
Reference: SUPFLU 4176

To appear in: J. of Supercritical Fluids

Received date: 10-11-2017
Revised date: 5-1-2018
Accepted date: 6-1-2018

Please cite this article as: Jakler Nichele, Charlles R.A.Abreu, Leonardo S.de B.Alves,
Itamar Borges, Accurate non-asymptotic thermodynamic properties of near-critical N2
and O2 computed from molecular dynamics simulations, The Journal of Supercritical
Fluids https://doi.org/10.1016/j.supflu.2018.01.011

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.supflu.2018.01.011
https://doi.org/10.1016/j.supflu.2018.01.011


1 
 

Accurate non-asymptotic thermodynamic properties of near-

critical N2 and O2 computed from molecular dynamics 

simulations 

 

Jakler Nichele a, Charlles R.A. Abreu b, Leonardo S. de B. Alves c, Itamar Borges Jr. a,* 

 

a Defense Engineering Graduate Program and Chemical Engineering Department, Military Institute of Engineering, Rio 

de Janeiro, RJ, 22290-270, Brazil 
b School of Chemistry, Federal University of Rio de Janeiro, Rio de Janeiro, RJ, 21941-909, Brazil 
c Theoretical and Applied Mechanics Laboratory, Mechanical Engineering Department, Fluminense Federal University,  

Niteroi, RJ, 24210-240, Brazil 

 

* Electronic mail: itamar@ime.eb.br 

 

Graphical abstract 

 
 

Highlights 

 We computed four thermodynamic properties of near-critical N2 and O2 fluids. 
 Molecular dynamics was combined with the MBAR technique. 
 Two types of force field were used: a united-atom and a rigid all-atom. 
 The critical divergences were described very well. 
 Knowledge of reliable critical constants for each force field is crucial to the accuracy of the 

results. 
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