
EngrD 2190 – Lecture 25

Concept:  Graphical Mass Balances with Operating Lines

Context:  Osmotic Extraction, Matching Graphical Models
with Absorbers and Strippers

Defining Question:  What are the defining features of a 
graphical model for an absorber/stripper?

Bring a Straightedge or Ruler to Lecture 26.

Read Chapter 4 pp. 277-289.
Multistage, counter-current flash drums





Homework
 Homework 7 due Friday 11/7.

4.34 mass and energy balances on enthalpy-concentration diagrams.
4.101 design based on ternary diagrams
4.46 analysis of multistage absorbers.
4.104 design with multistage absorbers.

Download blank graphs and phase data from EngrD 2190 homepage:
Textbook Textbook Graphs and Figures 

Graphs for Chapter 4 Exercises.

Homework is your chief means of assessing your command of the material.



Recap: Graphical Analysis of a Single-Stage Absorber

kg benzene
    kg air

kg benzene / kg oil0
0wB/air, in

wB/oil, in
wB/air, out

wB/oil, out

y

x
y

x

(x,y) pair at
‘in’ point

(x,y) pair on
equilibrium line in

in

out

out

slope  Foil/Fair

Key concept: We need two streams -
an oil stream (x coordinate) and an air stream (y coordinate)

to plot a point.
These two streams are a plotting pair.



Exercise 4.52   Solution is posted.
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benzene absorber:  benzene moves from air to oil.

water absorber:  water moves from sugar solution to salt solution.
equilibrium line

along x axis: pure sugar

excess water
in salt solution

along y axis: pure salt

excess water
in sugar solution



Exercise 4.52, continued.   Solution is posted.
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1 FT,3  ?

sugar steams: y coordinates salt steams: x coordinates
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concentration?



Exercise 4.52, continued.   Solution is posted.
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Exercise 4.52, continued.   Solution is posted.
sugar steams: y coordinates salt steams: x coordinates

All adjacent (x, y) pairs lie on the
operating line: slope  Fsalt/Fsugar.

dilute sugar
solution

concentrated
sugar solution:
   water (30. kg/min)
   sugar (10. kg/min)

concentrated
salt solution:
   water (15. kg/min)
   salt    (1.5 kg/min)

salt solution

All (x,y) pairs leaving
an equilibrium stage
lie on the equilibrium line.
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Exercise 4.52, continued.   Solution is posted.
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Exercise 4.49  Solution is posted.
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Exercise 4.49, continued.
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