
Differential Scanning Calorimetry (DSC): 

The technique was developed by E.S. Watson and M.J. O'Neill in 1960, and introduced 

commercially at the Pittsburgh Conference on Analytical Chemistry and Applied 

Spectroscopy in 1963. 

 A DSC measures the difference in heat flow rate between a sample and inert reference as a 

function of time and temperature. This technique is used to study what happens to sample 

upon heating, it is used to study thermal transition of a sample, e.g.; melting of crystalline 

substance, glass transition and crystallization. 

 

Principle: 

 The sample and reference are maintained at the same 

temperature, even during a thermal event in the sample. 

 The energy required to maintain zero temperature 

difference between the sample and the reference is 

measured. 

 During a thermal event in the sample, the system will 

transfer heat to or from the sample pan to maintain 

the same temperature in reference and sample pans. 

Information Obtained: 

 Glass transition temperature 

 M. P. and B. P. 

 Crystallization time and temperature 

 %age crytallinity 

 Heat of fusion and reaction 

 Specific heat 

 Oxidative stability 

 Rate and degree of curve 

 Reaction kinetics 

 Thermal stability 



 Purity 

What happened to sample when heated: 

The sample is heated in the a device that look like something that, 

 

 

There are two pans, in sample pan, polymer is added, while the other, reference pan is left empty. 

Each pan sits on top of heaters which are controlled by a computer. The computer turns on 

heaters, and let them heat the two pans at a specific rate, usually 10oC/min. The computer makes 

absolutely sure that the heating rate stays exactly the same throughout the experiment. 

Sample Preparation: 



 

 

Types of DSC: 

 

 



 

 

 

 

Power Compensation DSC: 

 

Heat Flux DSC: 



 

DSC heat flow: 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 



 

 

 


