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The reaction of phenolphthalein with a base solution follows the 2 reaction sequence 
given below.   
 
Ph + 2OH− → Ph2− + 2H2O        Reaction 1 
 

−−− ⇔+ 32 PhOHOHPh        Reaction 2 
 
Reaction 1 is very fast and can be assumed to be instantaneous. 
 
We are considering using phenolphthalein as an indicator to determine the residence time 
of several large CSTR reactors in the pilot plant (see Fogler chapters 13-14).  Please 
determine the kinetic parameters for reaction 2 with respect to phenolphthalein associated 
with the fading of phenolphthalein in sodium hydroxide solutions (order, k, and Ea).  
Please use a temperature range of 60 - 120 oF.  What is the heat of reaction within a 95% 
confidence level?  What are the corresponding equilibrium constant values?
    
 
How do you propose to do an analysis, i.e., what concentrations will you measure in 
order to obtain kinetic information?  What do you know about the kinetics of the above 
reaction sequence that allows you to use this approach?   
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