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Tutorial 5

Multiple units

5. Two columns in sequence are used to separate the components of a feed consisting of 30% benzene(B), 55% toluene(T), and 15% xylene(X).  The analysis of the overhead stream from the first column is: 94.4% B, 4.54%T, 1.06% X.   The second column is designed to recover 92% of the toluene in the original feed in the overhead stream at a composition of 0.946.   The bottoms is intended to contain 92.6% of the xylene  at a composition of 0.776.   Compute the compositions of all streams.
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5. A separator is designed to remove exactly 2/3 of the DMF (Dimethyl Formamide) that is fed to it.  However, we are required to reduce the DMF content of the raw feed from 55 mol% (balance is nitrogen) to 10%.  To achieve the goal, a recycle loop is used.  Compute the fraction of the purifier exit stream that must be recycled.
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6. Te absorber-stripper system shown below is used to remove carbon dioxide and hydrogen sulfide from a feed consisting of 30% CO2 and 10% H2S in nitrogen.  In the absorber a solvent selectively absorbs the hydrogen sulfide and carbon dioxide.  The absorber overhead contains only 1% CO2 and no H2S.  N2 is insoluble in the solvent.   The rich solvent stream leaving the absorber is flashed, and the overhead stream consists of 20% solvent, and contains 25% of the CO2 and 15% of the H2S in the raw feed to the absorber. The liquid stream leaving the flash unit is split into equal portions, one being returned to the absorber.   The other portion, which contains 5% CO2, is fed to the stripper.  The liquid stream leaving the stripper consists or pure solvent and is returned to the absorber along with makeup solvent.  The stripper overhead contains 30% solvent.
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