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Ternary Maps for Liquid-Liquid Equilibrium Illustration               
with Aspen Plus® V8.0  

Ethanol-Water-Cyclohexane System 

1. Lesson Objectives 
 Learn how to generate ternary maps in Aspen Plus for systems with two liquid phases 

2. Prerequisites 
 Aspen Plus V8.0 

3. Background 
Ternary maps provide a clear picture of Liquid-Liquid Equilibrium (LLE) for a ternary system and are a very useful 

tool for process design. For example, the ternary system of water, ethanol and cyclohexane forms three binary 

azeotropes and one ternary azeotrope (0.1609, 0.3058, and 0.533 in mole fraction, respectively). These 

azeotropes divide composition space into multiple distillation regions and make it very difficult to separate these 

components into pure components if we only use one distillation.  Liquid-liquid separation using a decanter is a 

very effective way to cross distillation boundaries in azeotropic distillation processes.   Ternary maps show us 

whether and how LLE can be leveraged in separation process design.  

The examples presented are solely intended to illustrate specific concepts and principles.  They may not 

reflect an industrial application or real situation. 
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4. Aspen Plus Solution 
If you are unfamiliar with how to start Aspen Plus, select components, or define methods, consult Get Started 

Guide for New Users of Aspen Plus.pdf for instructions. 

4.01. Start a new simulation using the Blank Simulation template in Aspen Plus.  

4.02. The Components | Specification | Selection sheet is displayed.  Enter ETHANOL, WATER, and CYCLO-01 

for Component ID.  Enter CYCLOHEXANE in the Component name column for component CYCLO-01.   

 

4.03. Go to the Methods | Specifications | Global sheet.  Select UNIQ-RK for Method name. The UNIQ-RK 

model uses the UNIQUAC model for the liquid phase and uses the Redlich-Kwong equation of state to 

model the vapor phase. 
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4.04. Retrieve binary interaction parameters. Click the Next button (or press the F4 key) or navigate to the 

Methods | Parameters | Binary Interaction | UNIQ-1 | Input sheet.  The binary parameters are filled 

automatically. 

 

4.05. Create a ternary map.  From the Home tab of the ribbon, click the Analysis | Ternary Maps button. 
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4.06. The Distillation Synthesis window pops up.   

 

4.07. Click the Continue to Aspen Plus Ternary Maps button. The Analysis | TERDI-1 | Input | Ternary Map 

sheet is displayed.  Select Liquid-Liquid for Valid phases.  Enter 10 for Number of tie lines and 25 for 

Temperature.    
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4.08. Click the Run analysis button.  A ternary diagram is generated as shown below. 

 

4.09. The squares on the diagram represent the compositions of azeotropes.  There are 3 binary azeotropes 

and 1 ternary azeotrope.  The phase envelope line represents the liquid-liquid equilibrium compositions. 

5. Conclusions 
Liquid-liquid separation using a decanter is an effective way to cross distillation regions for azeotropic distillation 

process synthesis and ternary maps provide a full and clear picture on liquid-liquid equilibrium for ternary 

systems.  Therefore, ternary maps are very important for synthesis and design of separation proces ses.     
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6. Copyright 
Copyright © 2012 by Aspen Technology, Inc. (“AspenTech”). All rights reserved.   This work may not be 

reproduced or distributed in any form or by any means without the prior written consent of 

AspenTech.  ASPENTECH MAKES NO WARRANTY OR REPRESENTATION, EITHER EXPRESSED OR IMPLIED, WITH 

RESPECT TO THIS WORK and assumes no liability for any errors or omissions.   In no event will AspenTech be 

liable to you for damages, including any loss of profits, lost savings, or other incidental or consequ ential 

damages arising out of the use of the information contained in, or the digital files supplied with or for use with, 

this work.  This work and its contents are provided for educational purposes only. 

 

AspenTech®, aspenONE®, and the Aspen leaf logo, are trademarks of Aspen Technology, Inc..  Brands and 

product names mentioned in this documentation are trademarks or service marks of their respective companies. 


