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Class 28

Enthalpies, 
Heat Capacities,

Oh My!

Caution!

• When getting a heat capacity coefficient 
from Table B.8, use the multiplier at the 
top of the column

• Example: Acetone
– a = 123
– multiplier = 103

– Therefore, a = 123 × 10-3 kJ/(gmol⋅K)

This reference does not match Table B.1 Stronger memo to follow!
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Kopp’s Rule:

kp
elementk

kp CC ,∑
=

= ν

where  νk = moles of element k in molecule

So for solid phenol, C6H5OH,
 νC = 6
 νH = 6
 νO = 1

Cp = 6*7.5 + 6*9.6 + 17 = 119.6 J/(mol·°C)

(Dippr = 129 J/(mol·°C) at 25°C)Only 
use

 th
is 

out o
f d

esp
era

tio
n!

Other Estimation Formulas

• Trouton’s rule (for ΔHv) (8.4-3)

• Chen’s equation (for ΔHv) (8.4-4)

• Clapeyron equation (ΔHv vs. T) (8.4-7)

• Watson’s correlation
(ΔHv vs. T using Tc) (8.4-8)

Problem Solving (pp. 361-362)
1. Solve material balances (mass or moles)
2. Write energy balance (drop appropriate 

terms)
3. Choose reference state(s)
4. Table of ni & Hi in and out (or mi, Ui, etc.)
5. Find ΔHsys or ΔUsys
6. Find W, Ws, ΔEk, ΔEp as needed
7. Solve energy balance

QUIZ

1. What is meant by the statement that “enthalpy is 
a state function?”

2. What is a heat capacity?

3. For water, draw a graph with temperature on the 
y axis and enthalpy on the x axis, starting from 
ice and proceeding to steam, labeling the 
different portions of the line.

4. How do you use the heat of formation to 
calculate enthalpy?


