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1. 100 mol/h of an equimolar benzene/toluene saturated H

liquid is fed to a distillation column equipped with a total V,
condenser and a partial reboiler. The distillate flow rate is C
40 mol/h with 90 mol% benzene and the reflux ratio is 2.
Using the TXY diagram, identify all condenser and stage 1
compositions, flow rates, and temperatures. |_0 - q @
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2. A distillation column equipped with a total condenser and a partial reboiler is fed 100 kmol/h of a 30
mol% ethanol/70 mol% water mixture with equal amounts of vapor and liquid. The distillate product is
a saturated liquid with composition 75 mol% ethanol and the bottoms product is also a saturated liquid
with composition 2.5 mol% ethanol. The reflux ratio is 1.5 x Ryin. The VLE data for 1 atm is on the facing

page.

a. Make a sketch of the system, labeling the given information. Use material balances to calculated
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b. What is the feed temperature? Label this point ‘a’ on the TXY diagram.
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d. Draw the top operating line on the XY diagram and write down its equation.
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e. Draw the g-line on the XY diagram. - q:.' ,‘.3_5
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f. Draw the bottom operating line on the-XY diagram and write down its equation.
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g. Use the McCabe-Thiele method to find the number of stages required.
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bottoms and distillate flow rates.

h. Indicate the optimum feed tray.
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3a. 100 kmol/h of a saturated liquid mixture of 30 mol% ethanol in water is distilled continuously using
open steam at 1 atm introduced directly to the bottom plate. The column has a total condenser and no
reboiler. 20 kmol/h of a saturated liquid distillate is produced at 80 mol% ethanol. A saturated liquid
side stream is taken from the optimum tray at 10 kmol/h and 50 mol% ethanol. The reflux ratio is 3.

a. Make a sketch of the system below the XY diagram on the facing page, labeling the given
information.,

b. Use material balances to find the steam flow rate and the bottoms flow rate and composition.
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c. Draw the g-lines for the feed and side product on the XY diagram.
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d. Draw the top operating line on the XY diagram.
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e. Draw the middle operating line on the XY diagram.
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f, Draw the bottom operating line on the XY diagram.
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g. Use the McCabe-Thiele method to find the required number of stages.
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h. Indicate the optimum feed and side product stages.
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3b. 100 moles/s of saturated liquid air at 1 atm is fed to the top of a stripping v,

column equipped with a partial reboiler. This is simply the bottom section of a - 78.”
normal distillation tower so there is nothing above the feed stage other than vapor i | ® S
product leaving. Consider air to be 20.9% O; and 79.1% N,. The liquid product from ;; 1 7" Q+'q|’
the partial reboiler contains 30% of the O; (note: this is not the mole fraction) fed to
the column and has a composition of 10% N,. XY and TXY diagrams are on the facmgz'.“. 2 s " 8H
page.
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a. Use material balances to determine the concentrations and flow rates of the
bottoms and vapor products.
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b. Draw the operating line on the XY graph. Note there is no “top operating line” in a stripping column. Show any
calculations here.
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¢. Use the McCabe-Thiele method to find the number of theoretical stages required, including the partial
reboiler. Number the stages from 1 (top/feed stage) to the bottom.
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d. Identify the temperature of the feed, bottoms, and vapor product (F, B, and V1). Indicate these points on the
TXY diagram.
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