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Quiz 11 
Chemical Engineering Thermodynamics 

April 4, 2019 
 
A feed stream (F) of z1 = 0.7 ethanol and z2 = 0.3 methanol at 50°C and 0.2 MPa (1520 mmHg) 
is fed into a flash tank at 0.1 MPa (760 mmHg) resulting in a liquid (L) and a vapor (V) stream.   

a) First determine the state (L, V, or L/V) of the feed stream (F) using the bubble point 
pressure at 50 °C.  (First determine the appropriateness of Antoine’s equation.) 

b) Repeat this determination of the state (L, V, or L/V) by finding the bubble point 
temperature at 0.2 MPa of the feed stream.  (First determine the appropriateness of 
Antoine’s equation.) 

c) Calculate the bubble and dew temperatures at 760 mmHg (0.1 MPa). 
d) If the receiving tank were kept at 347K (74°C) what would be the composition and flow 

rates for the two streams (L and V) based on the feed rate, F? 
e) What is the heat flow needed to maintain the receiving tank at 74° C?  (Use the feed 

stream as the reference point for enthalpy = 0.) 
f) Why is this separation so sensitive to the temperature?  (Extra credit.) 

 
Use the Antoine’s Equation to calculate the vapor pressure and assume the vapors follow 
Raoult’s law.   
 

 
 

  For isothermal flash. 
 
Answer Sheet: 
 

a) Bubble Pressure: 
State:      
 

b) Bubble Point Temperature 
State:   
 

c) V/F =  
x1 =  
y1 = 
 

d) Q =  
 

e)  
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Gas state: 
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Answers Quiz 11 
Chemical Engineering Thermodynamics 

April 4, 2019 
 

 
Answer Sheet: 
 

a) Bubble Pressure:  280 mmHg  (0.0431 (0.0368) MPa) at 50°C 
State:   L at 1520 mmHg   
 

b) Bubble Point Temperature:  365K if you used 760 mmHg and 346K for 0.1 MPa 
State:  Liquid at 323K and 760 mmHg (0.1 MPa) 
 
If you used 35MPa for the pressure (a typo) you get 636K (363°C). 
 

c) Bubble Temperature at 760 mmHg:  346.5K  (346.2K at 750 mmHg) 
Dew Temperature at 760 mmHg:   348K  (348K at 750 mmHg) 
 

d) V/F = 0.403  (0.28 to 0.493) 
x1 = 0.255    (0.26 to 0.24) 
y1 = 0.366    (0.38 to 0.36) 
 

e) Q = 34.7 kJ/(mole feed) 764.2 mmHg 760 mmHg 756 mmHg 
33.2 kJ/MolF 34.7 kJ/MolF 53.7 kT/MolF 

f) The temperature gap is small because the two components are thermodynamically and 
chemically very similar.  The heat of vaporization differs by 1%, the boiling point differs 
by about 3%.  The densities are 0.789 g/cc and 0.792 g/cc differ by 0.4%.  There is not 
much to distinguish these two alcohols, hence it is very difficult to separate them.  This is 
a big problem since methanol is toxic, causing blindness and other problems, while 
ethanol can be tolerated in low concentrations.   
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a) First determine the state (L, V, or L/V) of the feed stream (F) using the bubble pressure at 
50 °C.  (First determine the appropriateness of Antoine’s equation.) 
 

 
 

 
b) Repeat this determination of the state (L, V, or L/V) by finding the bubble point 

temperature and/or the dew point temperature at 35.0 MPa of the feed stream.  (First 
determine the appropriateness of Antoine’s equation.) 
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c) Calculate the bubble and dew temperatures at 760 mmHg (0.1 MPa). 
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d) If the receiving tank were kept at 347K (74°C) what would be the composition and flow 
rates for the two streams (L and V) based on the feed rate, F? 

 

 
 

e) What is the heat flow needed to maintain the receiving tank at 74° C?  (Use the feed 
stream as the reference point for enthalpy = 0.) 
 
See above. 

 


