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Understandings: 

1. Explain how bond-forming and bond-breaking is exothermic and endothermic 

respectively.  

- Whenever we break bonds, what do we do? Well, we are cleaving the interaction between 

the orbitals. How are then orbitals held? It is held through electrostatic attraction between 

protons and electrons. This basically means that in order to break bond, the system will 

require energy, hence endothermic.  

Using the same logic, when we form bonds, the compound becomes more stable, needing 

less energy to “remain itself” and therefore releases energy. Thus bond-forming is 

exothermic.  

So, when we say that a reaction is exothermic or endothermic, we are basically saying that 

either bond-forming or bond-breaking is larger. So it is the balance between bond-breaking 

and bond-making that determines the enthalpy of reaction.  

2. Explain average bond enthalpy.  

- How do we actually calculate the energy per bond? We do this by bond enthalpy. Average 

bond enthalpy is defined as average energy needed to break 1 mole of bonds in gaseous 

state of similar compounds.  

What do I mean by “average energy”? Say, we want to know that average bond enthalpy of 

O-H. This bond is going to be different depending on which molecule it is in. H2O, NaOH, 

COOH all give different O-H enthalpy. Why? Because the bond energy is influenced by the 

surroundings, such as distribution of electrons, bond angle, etc. Different 

surroundings=different bond enthalpy.  

Now that we have mastered average bond enthalpy, we can use the average bond enthalpy 

to calculate the approximate ΔHf
 and then use that formation enthalpy for Hess’s law and 

calculate the ΔH of reaction!  
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Applications and skills: 

1. Be able to calculate ΔH using bond enthalpy values and compare with experimental 

values.  

- Yes, it is very simple to do that. Just calculate all the bonds broken in reactants and all 

bonds formed in products. Remember that bond-breaking is positive and bond-forming is 

negative. Then you simply add those two values. Why add and not subtract? This is because 

when you assigning the notion of “bond breaking is positive” and “bond making is negative”, 

you have already taken into account of the direction of the equation, thus you just add the 

positive value with negative value.  

2. Sketch the potential energy of blabla.  

- IB wants you to draw this.  

Separate molecules have higher potential energy. Bonded molecules are more stable.  

 

 

 

 

 

 

 

 

3. Discuss bond strength in ozone relative to oxygen and its importance in the atmosphere.  

- We know from chapter 4, section 14.1 just how important the ozone is. Let’s relate that to 

energetics.  

First thing we can do is to calculate out the energy needed since we know what wavelength 

the oxygen and ozone needs. We can predict that oxygen needs a higher energy since it has 

double bond while ozone has 1.5 bonds.  

So we can do E = hf = hc/λ. Remember that we have to divide this by Avogadro’s constant to 

get Ephoton. 1 photon breaks 1 bond! 

Now, let’s discuss the formation and depletion of ozone hence the cycle of ozone! It all starts 

with 1 O2. This poor guy was cleaved into two oxygen free radicals, by UV with λ<242nm.  

O2 (g) → O• (g) + O• (g) 
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What should these free radicals do? They want to react so badly due to their single electron! 

Well, we have bunch of O2 so let’s react with them! 

O2 (g) + O• (g) → O3 (g)  

This is an exothermic process as you see. It releases heat and makes stratosphere warm and 

cosy. What can this O3 do? Well, it can do two things: cleave back or make bond.  

O3 (g) → O• (g) + O2 (g) 

O3 (g) + O• (g) → 2O2 (g) 

Now these O2 do its thing again. Well, this looks like a cycle! It is indeed, and it is called the 

Chapman cycle. This cycle keeps the concentration of ozone 10ppm, which is quite little, but 

enough to prevent us from dangerous UV radiation (and makes the stratosphere warm)! 

 

 

 


