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Use of a Decanter to Recover Solvent and Cross Distillation 
Boundaries in Aspen Plus® V8.0 

1. Lesson Objectives 
 Use a Decanter to recover solvent 

2. Prerequisites 
 Aspen Plus V8.0  

 Introduction to liquid-liquid equilibrium 

3. Background 
In an anhydrous ethanol production plant, cyclohexane is used as an entrainer during separation to break the 

ethanol-water azeotrope.  The stream from the top of the first distillation column is typically a mixture with a 

composition that is very close to the ternary azeotrope.  Since cyclohexane and water are not miscible, a 

decanter can be used to separate cyclohexane from the ethanol and water.   The second role of this liquid-liquid 

separation is to cross distillation boundaries.  One of the two outlet streams from the decanter is recovered 

solvent.  The other stream has a composition in the ethanol-rich distillation region and is fed to the second 

column.  The full design of the separation train in which this decanter is used can be found in the Dist -011 

module. 

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

reflect an industrial application or real situation. 

4. Use of a Decanter for solvent recovery 

Problem Statement 

A 100 kmol/hr feed stream that is 35 mol-% ethanol, 6 mol-% water, and 59 mol-% cyclohexane is fed to a 

decanter.  Determine the compositions of the two outlet streams from the decanter and their flowrates.  
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Aspen Plus Solution 

If you are unfamiliar with how to start Aspen Plus, select components, define methods, or construct a flowsheet, 

consult Get Started Guide for New Users of Aspen Plus.pdf for instructions. 

4.01. Create a new simulation using the Chemicals with Metric Units template.  After opening Aspen Plus, 

click the New menu item on the File menu.  Alternatively, press Ctrl+N.  Doing so brings up a window 

allowing you to select a template.  Select Chemical Processes in the pane on the left, and then click on 

Chemicals with Metric Units.  Then click the Create button. 
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4.02. The Components | Specification | Selection sheet is displayed.  Define the components for the 

simulation as shown below. 

 

 

4.03. Navigate to Methods | Specifications | Global. Change the Method filter to CHEMICAL, and select 

UNIQ-RK as the Base method. 
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4.04. Click the Next Input button twice to populate the binary interaction parameters. 

 

4.05. Click the Next Input button again and select Go to Simulation environment.  Then, click OK. 
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4.06. Create the feed stream.  Click the Material stream button in the Model Palette and create a stream.  

Rename it by right-clicking it and selecting Rename Stream or by selecting the stream and pressing 

Ctrl+M.  Rename this stream “FEED”. Double-click the stream to enter the input specifications: enter 25 

°C in the Temperature field and 1 bar in the Pressure field.  Enter a Total flow rate of 100 kmol/hr. In 

the Composition frame, select Mole-Frac and enter 0.35, 0.06, and 0.59 for ETHANOL, WATER, and 

CYCLO-01, respectively. 

 



Thermo-020  Revised: October 30, 2012 

 6 

4.07. Add a decanter.  Click on the Decanter button in the Separators tab of the Model Palette, and place it 

on the flowsheet.  Right-click on the flowsheet to exit input mode; otherwise, each click of the mouse 

will put in another decanter.  Rename the newly added block to “DECANETR”.  Connect stream FEED to 

DECANTER by right-clicking on the stream, selecting Reconnect Destination, and then clicking on the red 

arrow pointing to DECANTER.  Create two streams exiting DECANTER by clicking on the material stream 

button and clicking on a red arrow coming out of DECANTER and clicking elsewhere on the flowsheet.  

Name one LIGHT, and the other HEAVY.  Your flowsheet should look like the example below. 
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4.08. Double-click on the DECANTER to specify the input.  It operates at 25 °C and 1 bar.  The Key component 

(in the second liquid phase) is WATER. 

 

4.09. Run the simulation.  Click on the Run button in the Run group under the Home tab of the ribbon. 
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4.10. Check the results.  Right-click on the decanter block and select Stream Results. 

 

4.11. Note that stream LIGHT contains mostly cyclohexane and stream HEAVY contains mostly ethanol.  In the 

azeotropic distillation process for ethanol-water separation using cyclohexane as the entrainer, this 

decanter is used to recover cyclohexane.  In that process, stream LIGHT is recycled back to the first 

column.  The other stream, HEAVY, is fed to the second column to produce pure ethanol.  

5. Conclusions 
A Decanter can be used to concentrate cyclohexane from 59% to 89% so it can be recycled without further 

purification. The other outlet (the HEAVY stream) has a composition in a different distillation region from the 

FEED stream, providing a product that crosses distillation boundaries. This serves as the decanter’s second role 

mentioned in the background section. 



Thermo-020  Revised: October 30, 2012 

 9 

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 consequential 

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. 


