
Hess’s Law part 3 

 

 
 
Not every single example is based on combustion or formation. But if you understand how the triangles 
are constructed then the questions are easy no matter what they give you. 
 
 

Neutralisation  
 
Neutralisation is not in the new syllabus but it is worth seeing other examples to see if you can 
understand how the triangle is constructed. If you can, then any example they decide to throw at you will 
be easy. They are often nasty in exams, so you need to be nasty in your preparation. 
 
The question asks to work out the enthalpy change of the following reaction (which is the top line of the 
Hess’s cycle): 
 

CaCO3(s)  →  CaO(s)    +  CO2(g) 

The following two equations are given: 

 

CaCO3(s)  +  2HCl(aq)  →  CaCl2(aq)  +  H2O(l)  +  CO2(g) 

CaO(s)  +  2HCl(aq)  →  CaCl2(aq)  +  H2O(l) 

 

To draw the cycle, look at the arrows in the equations like we did in part 2. The arrows must be drawn 

away from CaCO3, CaO and HCl as they are they are the reactants.  

Also, the products to go on the bottom line must be CaCl2(aq)  +  H2O(l)  +  CO2(g). This gives the cycle: 

 

 

 

 

 

 

 

It’s a similar cycle to that for a combustion example. Therefore the value for the calculation is done the 

same way: 

ΔH1 = ΔH2 – ΔH3 

Hess’s Law part 2 

Hess’s Law part 1 

 

https://www.theexamformula.co.uk/aqa-as-tutorials/energetics-aqa/hesss-law-part-2/
https://www.theexamformula.co.uk/aqa-as-tutorials/energetics-aqa/hesss-law-part-1/


Copper Sulfate  

This example is the simplest of them all but it causes problems. They want to know the value of the 

following enthalpy change: 

CuSO4.5H2O(s)  →  CuSO4(s)  +  5H2O(l) 

 

The following two equations are given: 

 

(blue) CuSO4.5H2O(s)  +  aq  →  CuSO4(aq) 

(white) CuSO4(s)  +  aq  →  CuSO4(aq) 

 

This is very similar to the neutralisation example above. All they are doing is adding water to the 

CuSO4.5H2O(s) and to the CuSO4(s). You can see that CuSO4 is the only product. Therefore, write in 

CuSO4(aq) at the bottom and draw arrows towards it: 

 

 

 

 

 

 

 

Again, the arrows go the same way as for combustion, so we can write out: 

ΔH1 = ΔH2 – ΔH3 

 

✓ having seen a lot of questions. It appears that the arrows only point upwards for the formation 

example. So if you ever get confused just draw the arrows pointing down if it is not formation. 

 

 

 

 

 

If you are unsure…ask yourself…is it a formation question (based on the data)? 

If yes the arrow point upwards….ANYTHING else point the arrows downwards. 
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