
Lecture objectives:
Demonstrate an understanding of:

• How elements are arranged in the 
periodic table.

• Trends within groups of the 
periodic table

• Periodicity
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• Ordered elements according to increasing 
atomic mass.

• Similar properties in vertical columns.

• Left gaps for elements that had not been 
discovered.

The periodic table
How did Mendeleev arrange the 

elements in the periodic table?
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Property
Eka-

aluminium (Ea)
Gallium 
(Ga)

Atomic mass About 68 70

Density (g/cm3) 6.0 5.9

Melting point Low 29.8oc

Formula of oxide Ea2O3 Ga2O3

Density of oxide 
(g/cm3)

5.5 5.88



• Today, we know that the atomic 
number gives the number of protons.

• He found that certain lines in the X-ray 
spectrum of each element moved by 
the same amount each time you 
increased the atomic number by one.

Moseley
The discovery of the atomic 

number
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Comparison:
Mendeleev’s & the modern periodic table

Mendeleev

• Arranged according to atomic 
mass 

• A lot of gaps were present

• No group 8/0 predicted

Modern day

• Arranged by proton number (what 
we now call atomic number)

• Gaps filled

• Group 8/0 has been discovered

4



The arrangement of the periodic table
Groups and periods

Groups

• Vertical columns

• Same number of outer-shell 
electrons

• Similar chemical properties 

• Old system was 1-8. New system in 
1-18

Periods

• Horizontal rows

• The number of the highest energy 
electrons shell in an element’s 
atom



Exam question
This question refers to the elements in the first 3 periods of the periodic table?



Trends in groups
What are the trends within a group?

• Melting and boiling points

• Reactivity

• Solubility of compounds



Group 1
What are the chemical and physical trends of group 1?





Group 2
What are the chemical and physical trends of group 2?





Reactivity
Redox reactions

• Redox reactions are the most 
comment reactions of group 2 
elements

• The group 2 metal is oxidised and 
reduces the non-metal

• This happens with:
• oxygen

• water

• acid

Ra

• Atomic radius increases
• Electron shielding increases
• Nuclear attraction weakens
• Electron is more easily lost



Redox reaction 1:
Reacting with oxygen

Metal + oxygen metal oxide

Task:
1. Write the balanced symbol equation 

for calcium reacting with oxygen
2. Show, using half equations that the 

calcium is oxidised and the oxygen 
is reduced.

3. Describe what you would see if a 
piece of Magnesium was burnt



Redox reaction 2:
Reacting with water

Metal + water metal hydroxide + hydrogen

Task:
1. Write the balanced symbol equation for 

magnesium reacting with water
2. Show, using half equations that the 

magnesium is oxidised and the hydrogen 
is reduced.

3. Describe what you would see during this 
reaction



Redox reaction 3:
Reacting with acid

Metal + acid metal salt + hydrogen

Task:
1. Write the balanced equation for calcium 

reacting with hydrochloric acid
2. Show, using half equations that the calcium 

is oxidised and the hydrogen is reduced.
3. Describe what you would see during this 

reaction
4. How could you prove the gas evolved was 

hydrogen



Group 2 oxides & 
hydroxides

React with water

Oxides react with water forming OH- ions 

CaO(s)+ H2O(l) Ca2+
(aq) + 2OH-

(aq)

Hydroxides are only slightly soluble 
in water.  

Form a solid when added in excess 
(past the saturation point)
Ca2+

(aq) + 2OH-
(aq) Ca(OH)2



Group 2 hydroxides

What is the trend in solubility 
and alkalinity?



Group 7
What are the chemical and physical trends of group 7?





Group 7 ( 17)
Physical properties

• Do not occur in elemental form 
in nature

• Found as stable halides 
dissolved in water and in 
Sodium or potassium solid 
deposits e.g. salt mines

• All form diatomic gases apart 
from astatine



Physical properties
What are the trends in the physical properties of group 7 elements?



Trends in reactivity
What are the trends in the chemical reactivity of group 7 elements?



Reactions of group 7
Redox reactions

•They are oxidising 
reagents (so are 
reduced in the process)



Halogen displacement
Demonstrating the reactivity of the halogens

•A more reactive halogen 
displaces a less reactive 
halogen in a compound.

•Redox reaction

Halide solution

Potassium 
chloride

Potassium 
bromide

Potassium
iodide

Chlorine

Bromine

Iodine



The results 



Exam question 
Halogen displacement



Periodicity
What are the trends across a period?



Periodicity
What is periodicity?

• A repeating trend in properties of the 
elements across each period of the 
periodic table

• Electron configuration
• Ionisation energy
• Structure
• Melting points



Atomic radii
Decreases across a period

• Nuclear charge increases 
• Electron shielding remains approximately 

constant
• So electrons are drawn into the nucleus



Atomic radii
Increases down a group

• Nuclear charge increases 
• Electron shielding increases due to an 

addition of a new shell
• So nuclear attraction is less



Exam question
6 marks

The Periodic Table is arranged in 
periods and groups.

Elements in the Periodic Table show 
a periodic trend in atomic radius.

State and explain the trend in 
atomic radius from Li to F.



Ionisation energies

Increases across a period

• Nuclear attraction imcreases
• Electron shielding remains relatively 

constant
• So atomic radius decreases
• The electron is harder to remove



Structures
How does the structure of an element change across a period?



Melting & boiling 
points
Linked to the structure

• Giant structures= high boiling point 
and melting point

• Simple molecular substances= low 
melting and boiling points



Exam question



Exam question
This question refers to the elements in the first 3 periods of the periodic table?


