
HAL Id: hal-01701753
https://hal.science/hal-01701753

Submitted on 6 Feb 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Thermodynamic modelling of cyclopentane hydrates
equilibria with NaCl, KCl, CaCl2 or NaCl-KCl present

Son Ho-Van, Baptiste Bouillot, Jérôme Douzet, Saheb Maghsoodloo,
Jean-Michel Herri

To cite this version:
Son Ho-Van, Baptiste Bouillot, Jérôme Douzet, Saheb Maghsoodloo, Jean-Michel Herri. Thermody-
namic modelling of cyclopentane hydrates equilibria with NaCl, KCl, CaCl2 or NaCl-KCl present.
Journée scientifique Codegepra 2017, Nov 2017, Le Bourget du Lac, France. . �hal-01701753�

https://hal.science/hal-01701753
https://hal.archives-ouvertes.fr


Thermodynamic modelling of cyclopentane hydrates equilibria with NaCl, KCl, CaCl2 
 or NaCl-KCl present 

Son Ho-Van1, 2*, Baptiste Bouillot1, Jérome Douzet1, Saheb Maghsoodloo1, Jean-Michel Herri1 
1 Ecole des Mines de Saint-Etienne, SPIN, CNRS 5307, LGF, F-42023 Saint-Etienne, France 
2 Hanoi University of Mining and Geology, Viet Nam * Corresponding author: son.ho-van@emse.fr 

   

Introduction 

- Clathrate hydrates are ice-like 
crystalline compounds consisting 
of cage-like structures formed by 
hydrogen-bonded water molecules 
that enclose guest molecules 
stabilizing the lattice structure. 

Hydrate formation Hydrate 
dissociation 

Pure-water 

Cyclopentane hydrates 

Hydrate - based desalination process 

The five cavity types and the three common unit crystals 
structures of the clathrate hydrates  

Cavity types Hydrate structure Guest molecules 
Objective 

Model the equilibria of 
cyclopentane hydrates in 
the presence of salts 
(NaCl, KCl, NaCl-KCl, 
CaCl2). 
 

Concentrated 
sea-water  

E. Dendy Sloan, Jr, 2003.  

More hydrate phase equilibrium data in presence of salts are needed 

Sea-water 

   

Methodology 

Experimental  

data  in NaCl, Texp 

Approach  no1 
ΔCfm (T) 
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Optimization  
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Calculate Tpred in KCl, CaCl2, NaCl-KCl 

Calculate Tpred in 

KCl, CaCl2 , NaCl-KCl 

Approach  no2 Calculate  
Tpred in 

KCl, NaCl-KCl, 
CaCl2 
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1Approach  no3 

Standard SLE equation 

Van de Waals and Plateeuw 

   

Modelling results 

Approach n°1 

Approach n°2 

Approach n°3   NaCl KCl NaCl-KCl CaCl2 

  Approach n°1 0.3  0.3 0.2 0.4 

Approach n°2 0.2 0.1 0.1 0.2 

Approach n°3 0.1 0.1 0.1 0.2 

Predicted  and experimental equilibrium temperatures: Approach n°1 

Predicted  and experimental equilibrium temperatures: Approach n°3 

Predicted  and experimental equilibrium temperatures: Approach n°2 

Typical form of the deviation between 
the predicted and the experimental data 

ε/k versus σ at the minimum deviation  
with experimental  data 

Summary : AAD  (°C or K) of  three approaches 

   

Conclusion 

1. All approches are capable of predicting the equilibrium temperatures of cyclopentane hydrates in 
brine with the average deviation less than, or equal to 0.4 K in all cases. 

 
2. The new correlation between occupancy factor and water activity (approach n°3) is probably the 
best to obtain quick, consistent, and accurate dissociation temperature of cyclopentane hydrates in 
brine 
 

Correlation  
θ  = F(aw) 

At thermodynamic equilibrium 

At thermodynamic equilibrium 

Cyclopentane  
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