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PRACTICAL EXERCISE 3 

Determining the specific heat of a metal sample  

Definitions 

Calorimetry : Calorimetry is an operation used to measure the quantities of heat exchanged during transformations 

undergone by a system, as well as the determination of heat capacities.  

Calorimeter: The calorimeter is an adiabatic vessel used in various calorimetry operations.  

Calorimeter water value: In calorimetry the calorimeter water value is the fictitious mass of water μ that has the 

same heat capacity as the calorimeter.  

mcalorimeter . Ccalorimeter= μ . Ceau 

The water value of the calorimeter is a characteristic of the calorimeter, it must be determined experimentally and 

will be used for all manipulations.  

Ceau = 4185 J/Kg/K 

Description of the adiabatic calorimeter : An adiabatic calorimeter (e.g. Berthelot type) consists of : 

 1 Vase made of insulating material (e.g. Dewar* vase) 2 Thermometer 3 Stirrer  

 

* Dewar vase : The vase consists of two nested vessels 

with glass insulating walls, separated by a vacuum. 

The near-vacuum prevents heat transfer by conduction 

and convection.  

The inner surface of the outer vessel and the outer 

surface of the inner vessel have a reflective metallic 

coating to prevent heat being transferred by radiation. 

Silver is most often used for this purpose. 

 

 

 Principle  

A mass of water m1 is introduced into the calorimeter at room temperature T1, the same temperature as the 

calorimeter.  

Add a sample of mass m2 and temperature T2, and wait for equilibrium and the final temperature.  

We apply the first principle of thermodynamics to the system: 

(Calorimeter + Mass of water + Sample) 

The calorimeter is an adiabatic system (no heat exchange with the outside) Qtotal = 0.  

Qcalorimeter + Qwater + Qsample = 0 

With 

Qcalorimeter = µ. Ceau (TF - T1) 

Qwater = m1 Ceau (TF - T1) 

Qsample= m2 - Qsample (TF - T2) 

Procedure  

Introduce a mass of water m1=180 g approximately at room temperature T1 into the calorimeter. The calorimeter 

itself is at temperature T1. Measure temperature at regular intervals.  

 Immerse a piece of metal of mass m2 (to be determined using the balance) in boiling water, and hold it 

suspended using tongs or pliers for at least 5 minutes, to acquire a temperature of 100°C. Avoid contact of 

the metal sample with the hot plate.  

 Introduce the metal sample, heated to 100°C, into the calorimeter.  

 Shake the mixture and take the temperature at regular intervals. Record measurement results in the table. 
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Purpose of the second manipulation:  

……………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….   

 ………………………………………………………………………………………………………………….                                                                                                                                

Mass of water                      Value of water in calorimeter                          Mass of metal part  

mwater = m1 =                        µ =                                                                   mmetal = m2 =  

Calorimetric balance (equation)  

Write the balance equation after quoting the calorific contribution of each component  

……………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….   

 ………………………………………………………………………………………………………………….   

  …………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….   

 ………………………………………………………………………………………………………………….                                                                                                                                

                                                                                                                            

Table-1: Temperature variation as a function of time. 

t (s)                

T (°C)                

 

 

 Temperature of calorimeter + water Tc = Te =                          Temperature of metal part Tm =  

Final temperature TF (graph) =  

Write down the analytical expression for Cmetal (Heat capacity of the metal part):  

……………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….   

 ………………………………………………………………………………………………………………….                                                                                                                                

From the TF measurement, determine the value of the metal's mass heat capacity Cmetal (in J/Kg/°K) 

……………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….   

 …………………………………………………………………………………………………………………… 
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