
	Topic
	Bonding 
	Level
	GCSE/A Level

	Outcomes 
	1. To explain why different substances have different melting points by considering their bonding and structure  






Understanding the world around us: why is water a liquid at room temperature and salt solid?
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When a substance melts energy is required to break the forces of attraction between the particles.  This is why a substance needs to be heated when it melts.   Different substances have different bonds that need to be broken, some are strong and some are weak.  

Exactly which bond is broken depends on the bonding in the substance and how the particles are held together.  Use the flow chart above and your own knowledge to complete the table and questions below. 

	Name
	Formula
	Melting point
(oC)
	State at room temperature
	Type of structure:  ionic, simple covalent, giant covalent or metallic?
	What is the force of attraction between the particles that must be overcome (broken) when the substance melts

	Water
	H20
	0
	liquid
	Simple covalent
	Weak intermolecular forces

	Diamond
	
	3550
	
	
	


	Oxygen
	
	-218.8
	
	
	


	Sodium chloride
	
	801
	
	
	


	Magnesium
	
	650
	
	
	


	Magnesium oxide
	
	2852
	
	
	


	Silicon dioxide (sand)
	
	1600
	
	
	

	Carbon dioxide 
	
	-78
	
	
	


	Graphite 
	
	3652
	
	
	


	Sodium 
	
	97.72
	
	
	


	Ammonia
	
	-77.3
	
	

	



Look at your table and answer the following questions.

1. What type of structure has the highest melting point; ionic, simple covalent, giant covalent or metallic?

2. What type of structure has the lowest melting point; ionic, simple covalent, giant covalent or metallic?

3. Annotate the diagram below to show which bonds are broken when the substance melts.  Now draw a diagram to show what the structure would look like as a liquid. 


 (
Solid Diamond
    Heat
Liquid Diamond
)

4. Using the table above and the flow chart to help you, explain the following:

a. Why does diamond have a high melting point?
b. Why does oxygen have a low melting point?
c. Why does MgS have a higher melting point than CO2?


Progress:  further resources on bonding are available here:  http://www.thescienceteacher.co.uk/bonding/
www.thescienceteacher.co.uk | resources for science teachers who like to think    	  

image1.png




image2.png




image3.png
Chemical formula

» Nonmetaland meta Non meta atoms
Meta stoms only: Z =
Glan lticeof. Giant ticeof. LD St
Meta cations and Positue onsand
delocalised electrons. negative ions. (OB Rl
High meting point High meting pint High meting paint Low melung pint
because because because secauie

\ ( [ I

e strong fonic bonds.

Soni bt Wany srong ontywesk
s 100 betwssnpostive  oeliondtre  itermaeuaroces
delocalised electrons. lonsand regative broken are pulled apart

e ons are broken




image4.png





L T — T (1< /YT
Voot st s o S

Understanding the world around us: why is water a liquid at room
temperature and salt solid?




