
AS / A LEVEL 

CHEMISTRY

1. Conservation energy 

2. System and surroundings

3. What is enthalpy 

4. Standard conditions

5. Standard enthalpy change 

6. Enthalpy profile diagrams 

7. Activation energy 

8. A variety of enthalpy changes: 

 Reaction 

 Formation

 Combustion 

 Neutralisation

 Solution 

 Atomisation

 Hydration 

9. Exam style questions

10. Summary 

Introduction to 

enthalpy 



CONSERVATION OF ENERGY 

 Chemical bonds are the forces of attraction that bind atoms together  

• Chemical energy lies within these chemical bonds

• It is form potential energy 

 In chemical reactions, energy is changed from one form to another 

• E.g. chemical energy may change to thermal energy 

 No energy is lost 

• It is converted from one form to another 



WHAT IS ENTHALPY

 Enthalpy, H, is the thermal energy that is stored in a system. 

• We can’t measure the direct enthalpy of products and reactants 

• Instead, we can measure the amount of energy that is absorbed or released to the surroundings. 

o The method in which this is done can vary 

 You can measure the change in energy by looking at the change in thermal energy

• Temperature increase  

o Heat gain to surroundings

o Heat loss in a chemical system

Enthalpy change, ∆H, is the heat energy change at a constant pressure

•Temperature decrease

o Heat loss  to surroundings

o Heat gain  in a chemical system



STANDARD CONDITIONS

∆H0

∆

• Indicates a change  

* Indicates standard conditions

H Pressure: 100KPa (100,000 Pa)

*  Enthalpy Temperature: 298 K

• Standard states are the states which substances are under standard conditions.

• For example, the standard state of water is liquid and the standard state of

magnesium is solid.



SYSTEM AND SURROUNDINGS

These are part of the terminology used to discuss components of chemical 

reactions

System 

o The chemical reaction 

 Atoms 

 Bonds

Surroundings 

o Everything else

e.g. HCl (aq) + NaOH(aq) NaCl (aq) + H2O(l)



ENTHALPY CHANGES

 In general, the enthalpy change is the difference between the enthalpy of the products 

and the reactants. 

∆𝐻 = 𝐻 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 − 𝐻(𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠)

 From the overall enthalpy change, we can classify reactions as either: 

o Exothermic 

 Release heat 

o Endothermic 

Absorb heat



ENTHALPY PROFILE DIAGRAMS

 Exothermic Reactions

• The enthalpy of the products is smaller than the
enthalpy of the reactants

• The chemical reaction release heat

• There is a heat loss from the system to the
surroundings

• ∆H is negative 

 Endothermic Reactions

• The enthalpy of the products is greater than
the enthalpy of the reactants

• The chemical reaction absorb heat

• There is a heat gain from the surroundings

• ∆H is positive





ACTIVATION ENERGY -EA

 The activation energy is the minimum energy required to start a reaction 

• It is like rolling a ball to the top of the hill 

• In order to allow the ball to roll down the other side



Exothermic reaction

 The products have a lower energy than the reactants

 Nevertheless, an input of energy is required to break the

initial bonds and start the reaction

 Once the activation energy has been overcome, the

energy output of the reaction provides enough energy to

sustain the reaction

• The reaction becomes self sustaining

Endothermic reaction

 The products have a higher energy than the reactants



ENTHALPY CHANGE OF REACTION

∆rH
0

The energy change is associated with a given reaction

It is the enthalpy change in a chemical reaction when reactants and products are in their standard states and their molar

quantities are same as shown by balanced chemical equation.

2H2(g) + O2(g) → 2H2O(l) ΔHr
o = -571.6 KJ 

CH4(g) + 2O2(g) → CO2(g) + H2O(l) ΔHr
o = -890.0 KJ



ENTHALPY CHANGE OF FORMATION

∆fH
0

The energy change that takes place when 1 mole of a compound is formed from its constituent elements in their standard

state under standard conditions.

e.g. Na (s) + ½ F2(g) NaF(s)



ENTHALPY CHANGE OF COMBUSTION

∆CH0

The energy change that takes place when 1 mole of a substance is completely combusted.

e.g. H2(g) + ½ O2(g) H2O(l)



ENTHALPY CHANGE OF NEUTRALISATION

∆nH0

The energy change associated with the formation of 1 mole of water from a neutralization reaction under standard conditions.

e.g. HCl(aq) + NaOH(aq) NaCl(aq) + H2O(l)



ENTHALPY CHANGE OF SOLUTION

The standard enthalpy change of solution (ΔH O 
sol) is the enthalpy change when one mole of solute is 

dissolved in a solvent to form an infinitely dilute solution under standard conditions.

NaOH(s) + aq NaOH(aq)



ENTHALPY CHANGE OF ATOMISATION

 The standard enthalpy change of atomisation, ΔHO
at, is the enthalpy change when one mole of gaseous atoms is formed 

from its element under standard conditions.

The standard enthalpy change of atomisation of hydrogen relates to the equation: 

½ H2(g) H(g) ΔH O at [ ½ H2(g)] = +218 kJ*mol–1



ENTHALPY CHANGE OF HYDRATION

 The standard enthalpy change of hydration of an anhydrous salt is the enthalpy change when one mole of a hydrated salt 

is formed from one mole of the anhydrous salt under standard conditions.

For example: Na2S2O3(s) + 5H2O(l) Na2S2O3*5H2O(s) ΔH O = –55.0 kJ*mol–1



EXAM STYLE QUESTION
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