
 

 

 

 

 

 

Chapter N° 3: 

 

 Thermochemistry 

 

 

 

 

 

 

 

 

 



Thermochemistry is the study of the heat evolved (exothermic process) or heat absorbed 

(endothermic process) in chemical reactions. Thermochemistry, generally, is concerned with 

the heat exchange accompanying transformations, such as mixing, phase transitions, chemical 

reactions, etc., which include calculations of such quantities as the heat capacity, heat of 

combustion, heat of formation, etc. 

Changing state 

Changing state is the term used to describe the process of one state of matter (solid, liquid or 

gas) changing to another. An everyday example of this is ice melting. This is a solid (ice) 

changing state to become liquid (water). States of matter change when their particles either 

gain or lose energy; this can be due to a change in temperature. If it gets warmer, particles 

gain energy; if it gets colder, they lose energy. The important thing to remember is matter 

cannot be destroyed; it can only change. There are six changes of state possible between 

solids, liquids and gases: 

    Melting is when a solid changes to a liquid. 

    Freezing is when a liquid changes to a solid. 

    Evaporation (or vapourisation) is when a liquid changes to a gas. 

    Condensation is when a gas changes to a liquid. 

    Sublimation is when a solid changes to a gas. 

    Deposition is when a gas changes to a solid. 

 

 

 

 



- If (𝐧𝐩 ≠  𝐧𝐑) 

∆𝑯 =  ∆𝑼 +  𝑷∆𝑽 

∆𝑯 =  ∆𝑼 +  ∆𝒏(𝒈)𝑹𝑻 

- If (𝒏𝒑 =  𝒏𝑹) 

∆𝑯 =  ∆𝑼 

 

Types of enthalpy  

 

The standard enthalpy of formation ∆𝐇𝐟
𝟎 

is the enthalpy change for the formation of 1 mol of a compound from its elements. These 

elements are in their standard state, which is the most stable form of the element at 1 atm and 298 

K. 

 

∆𝐻𝑓 ( 𝑂2, 𝐶𝑙2, 𝑁𝑎, 𝐹𝑒) = 0 

 

Calculate ∆𝐇𝐑 

By using Hess’s law  

A pictorial view of Hess's Law as applied to the heat of equation [2] is illustrative. In figure 1, 

the reactants C(s) + 2 H2O(g) are placed together in a box, representing the state of the 

materials involved in the reaction prior to the reaction. The products CO2(g) + 2 H2(g) are 

placed together in a second box representing the state of the materials involved after the 

reaction. The reaction arrow connecting these boxes is labeled with the heat of this reaction. 

Now we take these same materials and place them in a third box containing C(s), O2(g), and 2 

H2(g). This box is connected to the reactant and product boxes with reaction arrows, labeled 

by the heats of reaction in equation [3] and equation [4]. 



 

 

 

 

 

In general  

 

 

Determine the heat of reaction starting from the standard enthalpy of formation 

Example  

Calculate ∆𝐻𝑅 of the following reaction  

 



 
 

Hess's Law 

The heat of any reaction ∆𝐻𝑓
0 for a specific reaction is equal to the sum of the heats of 

reaction for any set of reactions which in sum are equivalent to the overall reaction: 

 
 
Relation between enthalpy and bond energy  

 

Ed = -El 

 

∆𝑯𝒇 =  ∑ 𝑬𝒍 (𝒑𝒓𝒐𝒅𝒖𝒄𝒕𝒔) − ∑ 𝑬𝒍 (𝒓𝒆𝒂𝒄𝒕𝒂𝒏𝒕𝒔) 

 

 

 
Kirchhoff  Equation  𝐓 ≠ 𝟐𝟗𝟖𝐊 

 

∆𝑯𝑻 =  ∆𝑯𝑻𝟎
+ ∫ ∆𝒏𝑪𝒑𝒅𝑻

𝑻

𝑻𝟎

 

∆𝑼𝑻 =  ∆𝑼𝑻𝟎
+ ∫ ∆𝒏𝑪𝒗𝒅𝑻

𝑻

𝑻𝟎
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