Iron and sulfur reaction: Johnstone’s triangle
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Learning objectives
Recognise that the properties of a product are different to the reactants. 
Identify the diagram that represents the arrangement of atoms in each reactant and product.
Write a word and symbol equation for the reaction.
Introduction
The elements iron and sulfur react to form the compound iron sulfide. Iron and sulfur are the reactants. Iron sulfide is the product which has different properties to the reactants.
Johnstone’s triangle
In chemistry we make sense of the things that we can see by representing what we can’t see using formulas, equations, diagrams and models. 
Johnstone’s triangle is a way of thinking about these different concepts as different corners of a triangle: 
[image: A large equilateral triangle divided into four smaller equilateral triangles. The central triangle is white, while the three triangles which make up the points of the larger triangle are green. The top most dark green triangle contains the label 'Macroscopic'. The bottom left green triangle contains the label 'Sub-microscopic'. The bottom right green triangle contains the label 'Symbolic'.
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Macroscopic – what we can see. Think about the properties we can observe, measure and record.
Sub-microscopic – smaller than we can see. Think about the particle or atomic level.
Symbolic – representations. Think about how we represent chemical ideas, including symbols and diagrams.
Being able to connect and move between these three different levels is important for scientific understanding.

[image: Two photos, the first shows small grains of shiny, dark grey iron metal. The second shows a light yellow powder which is sulfur. ][image: Dark turquoise circle][image: Light green circle][image: A large equilateral triangle divided into four smaller equilateral triangles. The central triangle is white, while the three triangles which make up the points of the larger triangle are dark green. The white triangle contain the label 'Iron and sulfur reaction'. The topmost dark green triangle contains the label 'Macroscopic'. The bottom left dark green triangle contains the label 'Sub-microscopic'. The bottom right dark green triangle contains the label 'Symbolic'.]			Symbolic – representations
Complete the word equation for the reaction to show the two reactants and the product.
___________  + ____________  → ____________________
Draw lines to connect the element symbol and chemical formula with the correct reactant or product.
iron			FeS
sulfur			Fe
iron sulfide		S
Suggest why the symbol for iron is not I.
_____________________________________________________________
______________________________________________________________
Add the element symbols and a chemical formula to complete the chemical symbol equation for the reaction.
_______________ + _______________ →  ______________





Sub-microscopic – smaller than we can see
The arrangement of atoms in a reactant or product can be shown using a diagram. 
This key shows the colour used to represent each type of atom.
    	iron atom	    	sulfur atom
Name which reactant and product (iron, sulfur or iron sulfide) is represented by each diagram.
[image: Three boxes with particle diagrams in them. The left hand box shows a neat 4x4 grid of light green circles, the circles are all touching each other. The middle box shows a neat 4x4 grid of light green alternating with dark green circles, the circles are all touching each other. The right hand box shows a neat 4x4 grid of dark green circles, the circles are all touching each other.]
   ______________ 	     _____________ 	       ______________
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Macroscopic – what we can see 
Sulfur is a yellow non-metal. Iron is a shiny grey, magnetic metal.
Name the product of the reaction between iron and sulfur. 
_________________________________________________________________
Explain why the product is not magnetic, even though one of the reactants is. _________________________________________________________________
_________________________________________________________________
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