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That Thermite Reaction 



If You Want To Build A House… 

…first you’ve got to 
build a hammer 



Thermite Reaction 

Fe2O3 (s)  +  2 Al (s) →  Al2O3 (s)  +  2 Fe (s) 

Al2O3 (s)  +  2 Fe (s) → Fe2O3 (s)  +  2 Al (s) 
or 

Which way does this reaction go? Why? 

Will the metal that is produced melt? How do you know? 

The energetics of reactions are important for all chemical 
processes! For example: H2SO4, polyethylene, pharmaceuticals, 

soaps, food products, petroleum cracking, biochemical processes, etc. 

rust alumina (Al source) 



Cp (Fe) ≈ 25 J/mol•°C  Cp (Al2O3) ≈ 128 J/mol•°C  

ΔHrxn ≈ –850 kJ/mol = –850,000 J/mol  

ΔHfus(Fe) ≈ 14 kJ/mol  ΔHfus(Al) ≈ 11 kJ/mol 

Fe2O3 (s)  +  2 Al (s) →  Al2O3 (s)  +  2 Fe (s) 

Adiabatic temperature rise? T > 2,500 °C!    MP (Fe) = 1530 °C  

assess change in enthalpy for a given direction 

Released heat can raise temperature and melt solids 

Thermite Reaction — Exothermic 



Heat Suitable for Welding 

Fe2O3 (s)  +  2 Al (s) →  Al2O3 (s)  +  2 Fe (s) 

Enthalpy, heat capacity, entropy, free energy….that’s THERMODYNAMICS! 


