
Accepted Manuscript

Standard molar chemical exergy: A new accurate model

Farhad Gharagheizi, Poorandokht Ilani-Kashkouli, Ronald C. Hedden

PII: S0360-5442(18)31031-4

DOI: 10.1016/j.energy.2018.05.186

Reference: EGY 13021

To appear in: Energy

Received Date: 12 March 2018

Revised Date: 22 May 2018

Accepted Date: 28 May 2018

Please cite this article as: Gharagheizi F, Ilani-Kashkouli P, Hedden RC, Standard molar chemical
exergy: A new accurate model, Energy (2018), doi: 10.1016/j.energy.2018.05.186.

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.energy.2018.05.186


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Standard Molar Chemical Exergy: A New Accurate Model 
 

Farhad Gharagheizi,∗,a
  Poorandokht Ilani-Kashkouli, b Ronald C. Heddena  

 

a Department of Chemical Engineering, Texas Tech University, Lubbock, Texas 79409  

b Department of Geosciences, Georgia State University, Atlanta, Georgia 30303 

 

Abstract   One of the key challenges in exergy analysis is computation of the standard 
molar chemical exergies of the compounds involved in the process or system.  Here, we present a 
new, data-driven model for computation of the standard molar chemical exergies of pure organic 
compounds composed of C, H, N, O, S, F, Cl, Br, I and Si.  The model is obtained by 
considering the formation of a pure organic compound from its constituent elements.  The 
compound's standard molar chemical exergy is related to its standard state enthalpy and entropy 
of formation, and to the standard molar chemical exergies of its constituent elements. A database 
of 3,148 pure organic compounds is used to develop correlations for the enthalpy and entropy of 
formation of an arbitrary organic compound based on a group contribution approach.  Using 
these correlations, the standard molar chemical exergy of a given organic compound can be 
computed from our model.  Comparison of model predictions with experimental data for 3,148 
compounds produces an average absolute relative deviation of only 0.3%. The new model 
provides a reasonable basis to estimate the standard molar chemical exergies of various organic 
compounds when experimental data are not available. 
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