GCSE Chemistry Coursework

Saud Al-Thani

Analysis


Analysis

	Concentration of hydrochloric
 acid (m/dm3)
	Reaction Rate

	0.0
	0.0 = 0.0

	1.0
	43.8 ÷ 90 = 0.5

	1.5
	73.5 ÷ 90 = 0.8

	2.0
	91.3 ÷ 90 = 1.0

	3.0
	 231.3 ÷ 150 = 1.7

	4.0
	 177.5 ÷ 90 = 2.0


The line of best fit on the previous page shows the concentration of the hydrochloric acid (in m/dm3), against the reaction rate with the marble chips. The basis of all the points plotted have been taken from the obtaining section; I have taken what I believed was the most accurate average reading per concentration, and have divided its volume (in cm3) by the cumulated time marked beside it (in s) in order to get the reaction rate per concentration (see the table above).
What does my graph show?
From my graph, I notice that as the concentration of the hydrochloric acid increases, so does the reaction rate. This must mean that as the concentration increases, there are more acid particles, therefore increasing the chance of successful collision and so increasing the rate of reaction. The positive gradient on my graph is a straight line, which also shows how the rate of reaction steadily increases with the concentration.
I have also noticed a pattern in my results table and from the graph; the concentration of the hydrochloric acid is always double the reaction rate, when reacting with the marble chips. This means that I can say that

c
=
2r
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r
 =
½ c
where r stands for the reaction rate, and c stands for the concentration of the hydrochloric acid. To prove that this is correct, I can test the formulae, and use the graph to check my answers.

Test with reaction rate of 1.0 and concentration of 2.0,


c
=
2r


r
=
½ c


=
2 × 1.0



=
½ × 2.0


=
2.0



=
1.0
If you look at the arrow drawn on the graph, you would see how it confirms my generalisation for the reaction rate of 1.0 and concentration of 2.0 m/dm3, as the answers worked out using the formulae are identical to the ones displayed on the graph. 
Does my graph fit with my prediction?

The graph confirms all my predictions in the planning section. It supports my first basic prediction that as the concentration increases, so does the rate of reaction (through the positive gradient). It also supports the next step in the prediction, as if I were to read off the reaction rate of the 4 mole acid, it would be exactly double the reaction rate of the 2 mole acid:


4 mole 

=
 2.0


2 mole

=
1.0
The example above proves that the concentration of the hydrochloric acid is directly proportional to the rate of reaction; when I doubled the concentration, the reaction rate also doubled. Taking this principle into account, I can also notice that if I were to divide the concentration by 3, the rate of reaction becomes ⅓ of its original value:





3 mole

=
1.5







1 mole

=
0.5

This means that I can now conclude that the increase scale factor of the concentration is equal to the increase scale factor in the reaction rate; dividing / timing the reaction rate by x would divide / time the concentration of hydrochloric acid by x. 
This explanation smoothly follows the principles of the ‘collision theory’, as doubling, tripling, quadrupling etc… the concentration of the hydrochloric acid would double, triple, quadruple etc… the amount of acid particles in the solution and so would double, triple, quadruple etc… the likelihood of a successful collision and so would double, triple, quadruple etc… the rate of reaction. 
I can add this segment to the formulae that I found out in the first section to give my ‘final’ formula, which will be able to calculate the reaction rate, if the increase scale factor, and concentration is given:

cx
=
2rx
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rx
=
½cx 

where x equals the increase scale factor.
×2





×2





÷ 3





÷ 3
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