CHEG 3810

Lab 5 – October 7 & 12, 2009
Cumene Production

The problem for this lab is to simulate the production of cumene from benzene and propylene.  Attached is a process & problem description from the chemical engineering program at West Virginia University.
  Your goal is to develop an Aspen or ChemCad simulation for the process.  The distillation columns should use the rigorous (Tower or RadFrac) model, while the reactions can be modeled using stoichiometric reactors.  We are not doing the optimization and economic analysis work outlined in the supplemental .pdf file.
This lab will probably take two sessions – this week and next week.  You may work with a partner if you so desire.  The final submission should include a short memo indicating the basic characteristics of the major unit operations, such as:


Heat duty in the heaters & coolers


Heat duty in the reactor


Column data – stages, feed stage, condenser & reboiler duties, reflux ratio, etc.
Also, you should send via e-mail a working simulation in .bkp or .cc6 format.

If you work with a partner, both names must appear on the memo and should appear in the flowsheet.  Only one last name is needed in the filename, but having both would be helpful.  If only one name appears on the memo, then only that person gets credit.

Some hints & thoughts

For ChemCad, use two stoichiometric reactor models in series to get the proper reaction ratios and propylene usages.  For Aspen, you can use one or two stoichiometric reactors.
You may want to use a less rigorous distillation column model first to get an estimate of the parameters required for the Tower / Radfrac models.

You may want to do the simulation in pieces to get basic behavior before assembling an entire simulation.  

Would it be possible to reuse the off-gases from the separator and 1st distillation column as feed to the process?

The separator (S 201) needs to be modeled as a “magic”  component separator.  At the conditions given in the problem, the mixture is a single phase.  Also, the two simple gases are relatively soluble in a liquid phase formed by the aromatic compounds, thus making their separation a problem for a distillation column, not a simple flash unit.
Note: On the attached flowsheet, item H 201 is really the vaporizer V 201 described in the table.
� www.che.cemr.wvu.edu/publications/projects/cumene/cumene-a.PDF 





