
 

  



UNIT 5.1 – MEASURING ENERGY 

CHANGES 

MEASURMENT OF HEAT ENERGY 

Energy: The ability to do work 

Chemical Energy: Energy released or absorbed during chemical reactions 

Heat: A mode of energy transfer which occurs as a result of a temperature difference 

SYSTEM AND SURROUNDINGS 

Open System: Can exchange energy and 

matter with the surroundings. 

Closed System: Can exchange energy, but not 

matter, with the surroundings. 

 

 

 

 

 

The surroundings include: 

- The solvent (in this case, water). 

- The air around the test tube. 

- The test tube itself. 

- Anything dipping into the test tube (e.g. a thermometer). 

 

Enthalpy: The heat content of a system, measured in kJ/mol 

ΔH: The change in enthalpy of a system (exothermic or endothermic) 

When heat is released from the system to the surroundings (when the temperature rises): Exothermic, ΔH is 

negative 

When heat is added to a system from the surroundings (when the temperature falls): Endothermic, ΔH is 

positive 

TEMPERATURE 

The averages kinetic energy of the particles of a substance. 

 



EXOTHERMIC AND ENDOTHERMIC REACTIONS 

Enthalpy changes can be shown using an enthalpy level diagram or energy profile.  

 

 

When enthalpy of products > enthalpy of 

reactants = Endothermic 

 

 

 

When enthalpy of products < enthalpy of 

reactants = Exothermic 

 

 

The value of enthalpy changes will vary with conditions 

(especially concentration of chemicals) hence standard 

enthalpy changes ∆HO are measured under the following 

standard conditions” 

- Pressure = 100kPa 

- Temperature = 25oC (298 K) 

- Concentration = 1 mol/dm3 

- All substances are in their standard state 

 

EXPERIMENTAL MEASUREMENT OF HEAT CHANGES 

In order to find out how much energy a reaction gives off or absorbs, we use the specific heat capacity 

equation. 

Specific Heat Capacity: The amount of heat required to raise the temperate of a unit mass of substance one 

degree/ 

Q = m c Δ T 

Q = Energy (J) 

m = mass (g) 

c = specific heat capacity (J/g oC) 

∆T = Change is temperature 

Assumptions: 

- The reaction is assumed to occur sufficiently rapidly to reach maximum temperature 

- There is no heat transfer between the solution, thermometer, the surrounding and the calorimeter 

- The solution if sufficiently diluted so it matches water’s specific heat capacity 



HEAT OF COMBUSTION 

The standard enthalpy of combustion (ΔHcθ) for a substance is the heat energy released when one mole of a 

pure substance is completely burnt in excess oxygen under standard conditions. 

Enthalpy of formation: 

𝛥𝐻𝜃𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 =  ∑(𝛥𝐻𝑓
𝜃 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠) −  ∑(𝛥𝐻𝑓

𝜃  𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠) 

 


