In this experiment you will determine how many atoms thick is the zinc plating on ordinary galvanised iron. The mass of zinc present on a known-sized piece of galvanised iron is related to volume and area and hence to thickness and then to numbers of layers of atoms of zinc. 

Method: 

Obtain a rectangular piece of galvanised iron, measure and record its length & width. Rinse with propanone, dry, then weigh to 0.01g. Place in dilute HCl (2 mol.L-l) to remove zinc. Record observations. When complete, remove the iron that remains, rinse, first with water, then with acetone. Dry and weight to 0.01 g. 

Results: 

	(a)
	length
	=
	        
	cm
	
	
	(b)
	initial mass
	=
	
	g

	
	x width
	=
	
	cm
	
	
	
	final mass
	=
	
	g

	
	= area
	=
	
	cm2
	(y)
	
	
	Mass of zinc removed
	=
	
	g


Calculations:

(c) Given that density of Zn is 7.14 g/cm3 and using the result from (b), find the volume of zinc.

	Volume of zinc
	=
	mass of zinc removed
	

	
	
	density of zinc
	

	
	
	
	

	
	=
	g
	

	
	
	7.14 g/cm3
	

	
	
	
	

	
	=
	cm3
	(z)


(d) Using the result from parts (a) and (c), calculate the thickness of the zinc layer. 

	Volume of zinc removed (z)
	=
	area of 2 sides (2y) x thickness (depth)

	
	
	
	
	
	

	( thickness
	=
	volume of zinc removed (z)
	=
	
	cm3

	
	
	area of 2 sides (2y)
	
	
	cm2

	
	
	
	
	
	

	
	=
	cm
	(t)
	
	


(e) Given for this that 1 mole of Zn weighs 65.37g and contains 6 x 1023 atoms;

	(i)
	Find the volume of 1 mole of zinc
	=
	weight of mole Zn
	=
	65.37 g

	
	
	
	density of mole Zn
	
	7.14 g/cm3

	
	
	
	
	
	

	
	
	=
	9.15 cm3
	
	

	
	
	
	
	
	

	
	So the length of each side of this cube
	=
	3( 9.15 cm3
	=
	2.09 cm


	(ii)
	Consider the number of atoms along one edge of this cube.

	
	The total number of atoms in this cube
	=
	1 mole
	=
	6 x 1023

	
	So the number of atoms on each side
	=
	3( 6 x 1023
	=
	8.4 x 107


(iii)
Therefore if 8.4 x 107 atoms cover a distance of 2.09 cm, how many atoms thick is the layer of zinc on your sample of galvanised iron?

	Because
	8.4 x 107 atoms
	=
	thickness of atoms in your sample
	
	

	
	2.09 cm
	
	thickness of zinc calculated above (t)
	
	


	Therefore
	thickness of atoms in your sample
	=
	8.4 x 107 atoms
	x
	cm

	
	
	
	2.09 cm
	
	

	
	
	
	
	
	

	
	
	=
	
	atoms
	


This figure gives the number of layers of zinc atoms on top of the iron in galvanised iron!!!

Record your relevant observations, include an equation and an appropriate conclusion. 

