ACDA6020 Advanced Chemistry
Rate of reaction activity
The reaction used for this analysis is the decomposition of hydrogen peroxide in the presence of a manganese dioxide (MnO₂) catalyst, which speeds up the breakdown of H₂O₂ into water and oxygen gas:
2 𝐻2𝑂2 (𝑎𝑞) → 2 𝐻2𝑂 (𝑙) + 𝑂2 (𝑔)
This reaction is important in the field of rockets propulsion, where H₂O₂ is used as a propellant. Its rapid decomposition releases oxygen and steam, providing thrust. Controlling the rate of decomposition is crucial for safety and efficiency in these applications.
The effect of different initial concentrations of hydrogen peroxide on the reaction rate was studied, as well as the impact of the MnO₂ particle size, which influences the surface area and thereby the reaction rate.
The rate of decomposition of hydrogen peroxide was analysed for five different initial concentrations over a period of 110 seconds. The following data was collected:
	time (s)
	concentration (mol/L)

	0
	0.90
	0.75
	0.55
	0.33
	0.20

	10
	0.75
	0.63
	0.48
	0.28
	0.17

	20
	0.59
	0.54
	0.41
	0.25
	0.14

	30
	0.51
	0.45
	0.35
	0.20
	0.12

	40
	0.47
	0.39
	0.31
	0.17
	0.10

	50
	0.41
	0.33
	0.27
	0.14
	0.06

	60
	0.36
	0.29
	0.22
	0.12
	0.05

	70
	0.31
	0.25
	0.19
	0.11
	0.04

	80
	0.26
	0.21
	0.17
	0.08
	0.03

	90
	0.23
	0.19
	0.14
	0.07
	0.02

	100
	0.20
	0.15
	0.12
	0.06
	0.02

	110
	0.17
	0.12
	0.10
	0.05
	0.01



1. Plot all five concentration vs. time graphs on one set of axes and calculate the average rate of the decomposition of H2O2 for each reaction.
2. Calculate the average rate for each 10s interval. 
3. Calculate the initial rates of hydrogen peroxide decomposition at 𝑡 = 0 by finding the slope of the tangent at that point for each concentration.
4. Plot initial rates vs. concentrations to determine the rate constant, 𝑘, for the decomposition reaction.
5. Plot ln(concentration) and 1/concentration to determine the reaction order with respect to hydrogen peroxide.
6. Determine the half-life of H₂O₂ for each concentration to identify the order of the reaction. 
