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Understandings:  

1. Explain Hess’s law! 

- A reaction can actually be rewritten into several intermediate steps. In essence, the final ΔH 

is equal to the sum of enthalpy changes for the intermediate steps. But let’s dig in more 

specifically! 

Hess’s law is a technique we use when it is hard to measure the ΔH directly. So, we find out 

the intermediate steps! 

 

 

 

 

 

 

 

We call this the energy cycle. Be aware that the amount of moles for each element must be 

equal since this is nothing different to an equation and energy is given per mol.  

So through the conservation of energy, if we go around 1 cycle, we get net ΔH to be 0J.  

When calculating the ΔH, we might sometimes want to flip the direction of arrows. This is 

done by taking the negative value of it, just like vectors.  
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Applications and skills: 

1. Be able to use Hess’s law to calculate ΔH.  

- Yes! Multiply, divide, add and subtract when needed.  

2. Be able to use ΔHf° to calculate ΔH.  

- We can also calculate the enthalpy of a reaction through enthalpy change of formation. 

Now, some people have hard time understanding this, but it is actually really simple.  

Basically, ΔHf° is the enthalpy change of 1 mole of substance formed through its elements in 

its standard state. And since we have the theta sign, it is performed under standard 

conditions.  

Another use of this is to see how stable this substance is compared to the elements. If the 

ΔHf° is negative, it is more stable! If positive, it is more unstable.  

Let’s take carbon as an example. Carbon’s ΔHf° of graphite is 0J! This is simply because that is 

carbon’s standard state. However, diamond has positive J, meaning that it is not as stable as 

graphite and energy is needed to form diamond.  

 

 

 

 

 

 

Let’s combine the energy cycle with the ΔHf°! Since elements can directly produce both 

reactants and products, we can directly draw a connection from element to reactants and 

element to products. Then we can calculate the path from reactant to products by using 

Hess’s law.  

So ΔHreaction° = -ΔHf of reactants° + ΔHf of products° 

Or, for convenience, ΔHreaction° = ΔHf of products° - ΔHf of reactants° 

That’s Hess’s law, energy cycle, and ΔHf° folks! 

3. Be able to determine the ΔH of a reaction through the sum of multiple reactions with 

known enthalpy changes. 

- This is basically the Hess’s law that I explained above.  
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TOK: 

1. Hess’s Law is an example of the application of the Conservation of Energy. What are the 

challenges and limitations of applying general principles to specific instances? 


