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Problem 3 

 
Estimate the critical constants (Tc, Pc), accentric factor (ω) and vapor pressure of pure caffeine as 
described in Problem 13.4 of the text.  To solve this problem you will have to review the 
methods presented in Chapter 13 for predicting physical properties using molecular group 
contributions. (Note:  Since the >N– (ring) group is not listed, use the >N– (non-ring) group in 
its place). 
 
Solution: 
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A more accurate ω can be calculated with Eq. (13-8) and the experimental data given in problem 
statement 13.4. 
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From Tc in Eq. 3, T = 337°C at Tr = 0.7.  Thus, the equation for liquid caffeine is used to 
calculate the vapor pressure at  Tr = 0.7. 
 

( )10log  in Pa 3918 / 610 11.143 52998 Pa 0.53 barP = − + = =  (8) 
 
Plugging the result of Eq. (8) into (13-8) yields ω = 0.894, which is close to the result found 
using Eq. (13-9). 
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