
©Ibling 

Understandings: 

1. Outline the vertical and horizontal trends in the periodic table of:  

Atomic radius, ionic radius, ionization energy, electron affinity and electronegativity. 

- First of all, periodicity is the arrangement that shows how properties change periodically. 

And the most interesting properties are the ones mentioned in the title.  

So before trying to deduce the pattern, there are two things that need to be taken into 

account. The first one is effective nuclear charge. This can be calculated by number of 

protons – number of electrons in preceding shell. So sodium would have effective charge of 

+1, Mg +2…S +6, Cl +7 and noble gases will all have 0.  

The second thing to take account is its number of shells. The more shells it has, the larger it 

becomes, and more shielding takes place by the inner electrons (less electrostatic attraction 

between valence electrons and nucleus) and nucleus also becomes less stable, thus more 

exceptions might occur for heavier atoms.  

Now we can explain.  

 

 

 

 

 

 

 

 

 

 

 

 

We can see that the atomic radius decreases along period due to increased effective charge.  

The atomic radius increase along group since it gains energy levels.  
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This table shows what happens with the radius when the atom becomes an ion. We just 

apply their oxidation states and then determine their number of shells and their effective 

nuclear charge.  

 

2. State that metal and non-metals are a consequence of those trends.  

- Due to the trends above, we have metals and non-metals. What distinguishes them is their 

nature of bonding. Different bonding results in different melting point, reactivity, structure, 

etc.  

3. Explain the change of acidity across a period.  

- Acidity changes from basic to acidic. Why? Well, because when metals react with water 

(water is good to use because it can both act as acid and base), they like to give electrons 

hence bond with OH- while gases gain electrons hence bond with H+.  

Extra notes 

- In other words, the bonding of oxides of elements changes from ionic to covalent across 

period due to less and less difference in electronegativity.  

The acidity of oxides of element changes from basic to acidic across period due to the 

elements’ electronegativity.  

However, the first ionization energy does indeed increase due to higher and higher effective 

nuclear charge, but it does not increase in a linear fashion! This is because there are s 

orbitals and p orbitals. When an electron is alone (not exist in pairs) in a new orbital, it is 

easier to remove than the second electron in the previous s orbital. This was already 

explained in 12.1.   
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Applications and skills: 

1. Predict the behaviour of an element by looking at the periodic table.  

- Yes.  

2. Discuss the similarities and differences in the properties of elements in the same group, 

with reference to alkali metals (group 1) and halogens (group 17).  

- Alkali: 

All are metals, metallic bonding, same oxidation state of +1, all form alkalis.  

Electronegativity decreases, size increases, volatility increases.  

Halogen: 

Same bonding, covalent oxidation state of -1, all form acids.  

Electronegativity decreases, size increases.   

3. Be able to construct equations to explain the pH changes for reactions of Na2O, MgO, 

P4O10, and the oxides of nitrogen and sulphur with water.  

- Yes, these are the oxides of each element of period 3. The question is how these oxides 

behave in water. Luckily, they behave similarly as when they were in its pure form. Na -> Mg 

basic. Al is classified as amphoteric.   

Si -> Cl form acids. Silicon oxide (Si2O) is a bit special but it is slightly acidic. It can also form 

SiO32- and water. Also note that P, S and Cl may have two different oxidation states each 

when it reacts with water. P = +5,+3 S= +6,+4 Cl= +7,+1. I do not know how Cl could have +1 

though, but I reckon it has to do with the orbital’s stability.  

So, you must be able to construct the oxide reactions with water of: 

Na2O, MgO, Li2O, Al2O3, P4O10, P4O6, SO3, SO2, Cl2O7 and Cl2O. 

Products of the oxides when reacted with water: 

NaOH, Mg(OH)2, LiOH, Al(OH)4
-, H3PO4, H3PO3, H2SO4, H2SO3, HClO4 and HClO.  

It is quite a lot I know. But what you have to remember is the product formed by each of 

these. Balancing the equation would come naturally then. Note that HClO4 is a strong acid, 

stronger than sulfuric and nitric acid, while HClO is weak acid. 

TOK: 

1. The predictive power of Mendeleev’s Periodic Table illustrates the “risk-taking” nature 

of science. What is the demarcation between scientific and pseudoscientific claims? 

2. The Periodic Table is an excellent example of classification in science. How does 

classification and categorization help and hinder the pursuit of knowledge? 


