
 

Aim : To determine of heat capacity of a calorimeter and enthalpy of neutralisation of 

hydrochloric acid solution with sodium hydroxide solution. 

 

Principle :   

The enthalpy of neutralization (∆𝐻𝑛𝑒𝑢𝑡 ) of an acid can be defined as the enthalpy change 

associated with the complete neutralisation of its dilute aqueous solution containing one mole 

of 𝐻+  ions by a dilute aqueous solution of a base containing one mole of 𝑂𝐻−  ions. The 

neutralisation of a strong acid with a strong base can be considered as the combination 𝐻+(aq) 

ions with 𝑂𝐻−(aq) ions and can be represented as- 

𝐻+(𝑎𝑞) +  𝑂𝐻−(𝑎𝑞) ⟶  𝐻2𝑂(𝑙) 

To determine the enthalpy changes associated with reactions, the following heat exchange principle of 

calorimetry is usd. 

𝑯𝒆𝒂𝒕 𝒍𝒐𝒔𝒕 𝒃𝒚 𝒐𝒏𝒆 𝒑𝒂𝒓𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒚𝒔𝒕𝒆𝒎 =  𝑯𝒆𝒂𝒕 𝒈𝒂𝒊𝒏𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒐𝒕𝒉𝒆𝒓 𝒑𝒂𝒓𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒚𝒔𝒕𝒆𝒎 

Using this principle, a thermochemical experiment can be performed using an isolated system 

such as a calorimeter. The experimental determination of the integral enthalpy of neutralisation 

involves the measurement of rise or fall in temperature during the 

reaction using a calorimeter container. The heat capacity of the 

calorimeter can be determined by using cold, hot and warm (cold + 

hot) water using the relation-  

 
The enthalpy of neutralization can be calculated as follows- 

 
where, 𝐶𝑝(𝑐) is the heat capacity of the calorimeter 

 𝑇𝑎 , 𝑇𝑏  and 𝑇𝑚  are the temperatures of acid, base and equimolar mixture of the two 

respectively.  

 s is the specific heat of the calorimeter.  

 𝑉𝑎𝑐𝑖𝑑  is the mass of acid taken (for water, mass  volume as 

density  1 𝑘𝑔 𝐿−1) 

 𝑉𝑏𝑎𝑠𝑒  is the mass of base taken. 

 Enthalpy of neutralization  

∆𝐻𝑛𝑒𝑢𝑡 =  
𝛥𝐻

𝑀𝑜𝑙𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑎𝑐𝑖𝑑 𝑜𝑟 𝑏𝑎𝑠𝑒
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