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Quiz 13 
Chemical Engineering Thermodynamics 

April 23, 2020 
 
The sulfur-iodine cycle has been proposed to produce hydrogen from water using concentrated 
solar energy in a continuous process that consumes only water and produces only hydrogen and 
oxygen.  The process uses three simple reactions. Assume that all of the reactants are in the gas 
phase. 
 

 
 
At the bottom of the diagram above, H2SO4 decomposes into H2O, oxygen and sulfur dioxide. 
The reaction is: 
 

2 H2SO4 (g) ó O2 (g)  + 2 SO2 (g)  + 2 H2O (g)     Reaction (1) 
 
Consider that you will initially react two moles of H2SO4 and that there are initially no other 
reactants present.  Use a pressure of 1 bar.  Turn in the next page with a filled out table 
containing your answers.   
 

a) It is desired to determine the minimum temperature for this reaction to produce 99 
percent conversion of the feed H2SO4.  Use the attached Kcalc.xls spreadsheet and the 
data in the spreadsheet.  (In you answer included a detailed description of what you put 
into the spreadsheet and all of your work.  Take a screen shot of the spread sheet and 
include that and your calculations/description with your answer.) 

b) What temperatures would be required to for 99.9 percent conversion?  (In you answer 
included a detailed description of what you put into the spreadsheet and all of your work.  
Take a screen shot of the spread sheet and include that and your calculations/description 
with your answer.) 

c) Using the temperature indicated in the diagram above, 830°C, what conversion is 
possible?  (In you answer included a detailed description of what you put into the 
spreadsheet and all of your work.  Take a screen shot of the spread sheet and include that 
and your calculations/description with your answer.) 
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d) What pressure would be required to obtain exactly 99 percent conversion at 800 K? (In 
you answer included a detailed description of what you put into the spreadsheet and all 
of your work.  Take a screen shot of the spread sheet and include that and your 
calculations/description with your answer.) 

e) At the bottom of the Kcalc.xls spreadsheet data is given for the Gibbs energy of 
formation at 800K for the reactants in Reaction (1).  Use these values to do a Gibbs 
minimization at 800K and with P = 1 bar in order to determine the reaction coordinate 
using the same concentration of reactants as in part (a).  This is similar to example 
17.12.  (In you answer included a detailed description of what you put into the 
spreadsheet and all of your work.  Take a screen shot of the spread sheet and include that 
and your calculations/description with your answer.) 
 

 

 
 
 

Your Name:________________________________________ 
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Answers 
 
 

 
 
 

a) 869K (596°C) b) 951K (678°C) 
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c) 100% conversion 

 
 
d)  0.209 bar 
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e)  0.909 
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