Homework #6

Chem E 465

Due Thursday Nov. 10, 2005

The Houdry Detol hydrodealkylation process we have been working on in class is actually performed in a packed bed reactor filled with catalyst pellets.  Add the Ergun Equation to the problem to assess the influence of pressure drop on the performance of the Houdry Detol process by varying the lumped parameter  (this is like trying different particle diameters).  You may assume the catalyst particles have a density of 4 g/cm3 and are packed in the reactor so that there is a void fraction of 35%.Use the flow rates for pentamethylbenzene (C11) specified in the problem and make the hydrogen feed 5X the C11 molar flow rate.  Use all the kinetic parameters given in the original problem.

(a) Run a variety of cases to explore how pressure drop influences the behavior of the reactor.  

(b) Set  = 0 and find the reactor volume and mass of catalyst needed to produce a molar flow of benzene (C6) that is 50% of the inlet C11 molar flow. Next, incrementally increase  and systematically study the volume and mass of catalyst needed to produce the same C6 exit molar flow as pressure drop increases.  

(c) What value of  causes 35% of the inlet pressure to be dropped at the point where the molar flow of benzene (C6) is 50% of the inlet C11 molar flow?   

(d) Using the value of  found in part (c), see what affect doubling or halving the total inlet molar flow rate has on the reactor performance.

Provide the m.files you used to solve the problem.

