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THERMOCHEMISTRY

Thermochemistry: energy transferred during the course of chemical reaction.

If ∆U or ∆H for a reaction is known, it is possible to predict the heat the reaction can produce.

Exothermic (exenthalpic) process: ∆H<0

Endothermic (endenthalpic) process: ∆H>0 

Standard enthalpy changes: under the a set of standard condition (1 bar, 298 K),

H2O(l)H2O(g) ∆vapH (373 K): 40.66 kJ/mol

H2O(l)H2O(g) ∆trsH
 : 6.01 kJ/mol

Text book: Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



THERMOCHEMISTRY

Standard reaction enthalpy;

2A + B 3C+D

∆𝑟𝐻
𝜃 = 3𝐻𝑚

𝜃 𝐶 + 𝐻𝑚
𝜃 (𝐷) − 2𝐻𝑚

𝜃 𝐴 + 𝐻𝑚
𝜃 (𝐵)

∆𝐻𝑟
⊖ = ∆𝑟𝐻

𝜃 = σ𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝜈𝐻𝑚
𝜃 − σ𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠 𝜈𝐻𝑚

𝜃 standard reaction enthalpy

Hess’s Law:

Standard reaction enthalpies can be combined to obtain the value for another reaction. This application of the 

First Law is called Hess’s Law.

The standard reaction enthalpy is the sum of the values for the individual reaction into which the overall 

reaction may be divided. 

Text book: Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



THERMOCHEMISTRY

Standard enthalpies of formation

∆𝐻𝑓
⊖, ∆𝑓𝐻

⊖ ∆𝑓𝐻
⊖ = 0 for elements,

For any reaction

∆𝐻𝑓
⊖ = ∆𝑓𝐻

𝜃 = σ𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝜈𝐻𝑓
𝜃 − σ𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠 𝜈𝐻𝑓

𝜃 (practical implementation)

Text book: Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



THERMOCHEMISTRY

The temperature dependence of reaction enthalpies:

𝐻 𝑇2 = 𝐻 𝑇1 + 𝑇1׬
𝑇2 𝐶𝑝𝑑𝑇

Enthalpy changes from T1 to T2,

The standard reaction enthalpy changes from

∆𝐻𝑟
⊖ 𝑇2 = ∆𝐻𝑟

⊖ 𝑇1 + 𝑇1׬
𝑇2 ∆𝐶𝑝

⊖𝑑𝑇 Kirchhoff’s Law

∆𝐻𝑟
⊖ 𝑇2 = ∆𝐻𝑟

⊖ 𝑇1 + ∆𝐶𝑝,𝑟
⊖ 𝑇2 − 𝑇1

∆𝐶𝑝,𝑟
⊖ = σ𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝜈𝐶𝑝,𝑚

𝜃 − σ𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠 𝜈𝐶𝑝,𝑚
𝜃

Text book: Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.


