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21.5: Practical Absolute Entropies Can Be Determined Calorimetrically
From section 21.1, we learned that the entropy at constant pressure changes with temperature by:

From section 21.3, we learned that the entropy of a phase transition is:

Both the heat capacity and enthalpy of transition can be experimentally determined using calorimetry. Using experimental values
with the two above expressions and the convention that the entropy at absolute zero (0 K) is zero, we can calculate the practical
absolute entropy of a substance for any temperature. For example, the entropy of CO  gas at 300 K can be calculated by:

Where the temperature of sublimation ( ) is 194.7 K.

Figure 1. The molar entropy of CO  from 0 K to 300 K.

21.5: Practical Absolute Entropies Can Be Determined Calorimetrically is shared under a CC BY-NC-SA 4.0 license and was authored, remixed,
and/or curated by LibreTexts.

ΔS = dT∫
T2

T1

(T )CP

T

S =Δtrs

HΔtrs

Ttrs

2

S(T ) = dT + + dT∫
Tsub

0K

(T )C s
P

T

HΔsub

Tsub
∫

300 K

Tsub

(T )C
g

P

T

Tsub

2

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/14482?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Physical_Chemistry_(LibreTexts)/21%3A_Entropy_and_the_Third_Law_of_Thermodynamics/21.05%3A_Practical_Absolute_Entropies_Can_Be_Determined_Calorimetrically
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Physical_Chemistry_(LibreTexts)/21%3A_Entropy_and_the_Third_Law_of_Thermodynamics/21.01%3A_Entropy_Increases_With_Increasing_Temperature
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Physical_Chemistry_(LibreTexts)/21%3A_Entropy_and_the_Third_Law_of_Thermodynamics/21.03%3A_The_Entropy_of_a_Phase_Transition_can_be_Calculated_from_the_Enthalpy_of_the_Phase_Transition
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Physical_Chemistry_(LibreTexts)/21%3A_Entropy_and_the_Third_Law_of_Thermodynamics/21.05%3A_Practical_Absolute_Entropies_Can_Be_Determined_Calorimetrically
https://creativecommons.org/licenses/by-nc-sa/4.0

