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Compare Vapor Pressures of Hydrogen, Methane, Ethylene and 

Ethane in Aspen Plus® V8.0 

1. Lesson Objectives 
 Plot vapor pressures of hydrogen, methane, ethylene and ethane in one chart 

 Compare their vapor pressures in chart and numerical form from pure component analysis 

 Compare their vapor pressures by examining numbers on the results form of pure component 

analysis 

2. Prerequisites 
 Aspen Plus V8.0 

 Introduction to vapor-liquid equilibrium 

3. Background 
During ethylene production, one step is to remove the bulk of hydrogen from methane, ethylene and ethane in 

a stream containing mainly these 4 components before this stream is fed to the demethanizer column (a column 

to separate methane from ethylene and ethane).  Removing the hydrogen decreases the volumetric flow which 

decreases the required size of the column. 

We will need to figure out if we need a column to remove the bulk of hydrogen from the other 3 components, or 

if we need only a couple of flash drums.  Flash drums are preferable because they are passive  devices and 

smaller than distillation columns, so they are cheaper to build and operate.  Comparing the vapor pressures of 

these components will give us a better idea of the complexity of the separation. 

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

reflect an industrial application or real situation. 

4. Problem Statement and Aspen Plus Solution 

Problem Statement 

Determine the relative volatility of hydrogen to the next lightest (most volatile) component.  Speculate on 

whether distillation will be necessary, or if separation can be accomplished using flash tanks.  
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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. Create a new simulation in Aspen Plus using the Blank Simulation template.  The Components | 

Specification | Selection sheet is displayed.  The components in our model will be hydrogen, methane, 

ethylene and ethane.  Enter these components in the Component ID column.  Since these are common 

chemicals, Aspen Plus fills in the corresponding Component name and Alias for each component 

automatically based on the user-entered ID. 
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4.02. Set the base method to the Peng-Robinson equation of state.  This is done in the Methods | 

Specifications | Global sheet by setting the Base method to PENG-ROB.  Note how the Methods | 

Parameters node in the navigation pane now has a red circle instead of a blue check.  This means that 

inputs for this node is not complete. In this case, not all of the parameters were filled in. 
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4.03. If you navigate through the incomplete folders you will end up at the incomplete parameter.  Another 

way to get here is by clicking the green arrow shown in the top left corner, or in the Run group on the 

Home tab of the ribbon.  This button will take you to the next item that needs to be filled in, or let you 

know if there is enough information to run the model. 
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4.04. By clicking on the form or the green next button, Aspen Plus will automatically search the selected 

databases for the binary interaction parameters and display them on the Methods | Parameters | 

Binary Interaction | PRKBV-1 | Input sheet. 

 

4.05. In the Home tab of the ribbon, click the Analysis | Pure button. A new analysis, PURE-1, is created and 

the Analysis | PURE-1 | Input | Pure Component sheet is displayed.   
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4.06. In the Property frame, select PL for Property.  This is the liquid vapor pressure.  Select bar for Units.  In 

the Components frame, click the double right arrow to move all of the components into the Selected 

components box. 

4.07. We also will be looking at a temperature range of -180 to 25 °C. Set the Lower Limit to -180 and the 

Upper limit to 25. Make sure the Units drop-down list in the Temperature frame is set to C.  This tells 

Aspen that we would like to analyze the Vapor Pressure of all of the components in this simulation 

between -180 and 25 °C and report the results in bar. 
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4.08. To generate the necessary plots, click the Run analysis button.  This will generate one plot with the 

vapor pressures of the specified species on one plot, shown below. 
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4.09. This information, while nice to look at, is not in a format that we can readily use , but already gives us an 

indication that the vapor pressure of hydrogen is significantly higher than that of the other three 

components. You may have noticed that the Analysis | PURE-1 | Results form is now blue with a check 

mark.  This means that the results have been written to this form.   
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4.10. Click the Analysis | PURE-1 | Results node in the navigation pane.  The results of the analysis are 

displayed on the Analysis | PURE-1 | Results | Results sheet.   
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5. Conclusions 
As can be seen in the table and graph, the vapor pressure of hydrogen is much higher than that of the other 

components.  At approximately -150 °C, the vapor pressure of hydrogen is about 6,600 times greater than the 

vapor pressure of methane (the next lightest component).  This indicates that it is easy to separate hydrogen, so 

it is possible to remove most of hydrogen from the other 3 components by using flash drums.  Example Thermo-

019 expands on this point.   

6. Copyright 
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