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Summary: Please watch the introduction video posted in your modules. Include, the purpose of the experiment, effect of concentration, temperature and catalyst on reaction rate. Show your equations and reactions.


Introduction
Rate of reaction is used in chemistry to show how the concentration of a reactant or product changes with time. We will determine our reaction rate using an experiment. Factors that affect rate of a reaction: catalyst presence and absence, temperature, concentration and reaction mechanism. We will evaluate how temperature, concentration and catalyst presence affect the rate of reaction. The reaction is given by the equation:
H2O2 + 2I- + 2H+ →I2 +2H2O							Equation 1
As the reactants are being used up, the reaction rate slows down. We therefore consider the initial concentration of the reactants. Starch and thiosulfate are added to the reaction solution. Starch binds to molecular iodine I2 producing a deep blue-black color. It behaves as an indicator for the reaction. 





CONCENTRATION OF STOCK SOLUTIONS: (M, mol/L) 
	BUFFER
	ACETIC ACID
	H2O2
	KI
	Na2S2O3

	0.5
	0.30
	0.80
	0.50
	0.10



	Calculation of concentration of

	S2O32- in mixture
	0.003 mol/L

	I2 produced
	           0.002 mol/L



YOU MUST SHOW ALL CALCULATIONS TO RECEIVE CREDIT FOR THEM! 

Calculations:
C1V1 = C2V2
C2= = = 0.003 mol/L S2O32-
I2 produced =  = 0.5*0.0033 mol/L 
		= 0.002 mol/L
PART I. AND II. 
Room temperature 25 °C. Temperature of reaction solution 5 °C. 

	FLASK #
	TIME, min.
	[H+]
	[H2O2]
	[I-]
	RATE

	1
	3 min 30 sec
	1.76 x10-5 M
	0.053 M
	0.012 M
	4.7x10-4 mol/L.min

	2
	6 min 51 sec
	1.76 x10-5 M
	0.027 M
	0.012 M
	2.4x10-4 mol/L.min

	3
	9 min 52 sec
	1.76 x10-5 M
	0.053 M
	0.023 M
	1.68x10-4 mol/L.min

	4
	1 min 77 sec
	1.76 x10-5 M
	0.053 M
	0.023 M
	7.27x10-4 mol/L.min

	5
	3 min 38 sec
	3.52 x10-5 M
	0.053 M
	0.012 M
	4.5x10-4 mol/L.min



YOU MUST SHOW ALL CALCULATIONS TO RECEIVE CREDIT FOR THEM! 

Calculations:
	FLASK #
	TIME, min.
	[H+]
	[H2O2]
	[I-]
	RATE

	1
	3 min 30 sec
	1.76 x10-5 M
	
	
	

	2
	6 min 51 sec
	1.76 x10-5 M
	
	
	

	3
	9 min 52 sec
	1.76 x10-5 M
	
	
	 

	4
	1 min 77 sec
	1.76 x10-5 M
	
	
	

	5
	3 min 38 sec
	3.52 x10-5 M
	
	
	




The formula below is used to calculate the various concentrations and volumes
C1V1 = C2V2
C is concentration
V is the volume




ORDER OF REACTION WITH RESPECT TO THE REACTANTS: 
	ORDER WITH RESPECT TO
	ORDER

	H2O2
(compare flasks #1 and #2)
	2.238

	I -
(Compare flasks #1 and #4)
	1.547

	H+
(compare flasks #1 and #5)
	1

	
Overall order of the reaction
	5


 
YOU MUST SHOW ALL CALCULATIONS TO RECEIVE CREDIT FOR THEM! 

Calculations:

	ORDER WITH RESPECT TO
	ORDER

	H2O2
(compare flasks #1 and #2)
	 = 2.238

	I -
(Compare flasks #1 and #4)
	= 1.54

	H+
(compare flasks #1 and #5)
	= 1

	
Overall order of the reaction
	2.238+1.54+0.94 = 5







PART III
	Work with a  Cu 2+  catalyst
	TIME, sec
	RATE 

	Flask #1 + Cu2+
	57
	0.00168



YOU MUST SHOW ALL CALCULATIONS TO RECEIVE CREDIT FOR THEM! 

Calculations:
	Work with a  Cu 2+  catalyst
	TIME, sec
	RATE 

	Flask #1 + Cu2+
	57
	= 0.00168 mol/L.min




DISCUSSION AND CONCLUSIONS SECTION:
The purpose of the experiment is to determine the rate of reaction changes with the changes in reactant concentration, temperature and the presence of a catalyst. The rate equation to be studied is given by;
Rate of reaction = k[A]p[B]q[C]r
Iodine in the reaction reacts with starch solution forming a blue-black color. The change in color is an indicator that there is presence of iodine. The iodine present is first calculated by determining the concentration of thiosulfate ions. The stoichiometric balances of the equation therefore help us determine the concentration of iodine present as shown in the equations below;
We use calculations for standard dilutions to determine thiosulfate concentration
C1V1 = C2V2
C2= = = 0.0033 mol/L S2O32-
The iodine produced is determined by the stoichiometric ratios
I2 produced =  = 0.5*0.0033 mol/L 
		= 0.00166 mol/L
We use the calculations for standard solutions to determine the rates for peroxide, iodide and hydrogen ions. The calculations are shown in table 4 above and we are able to get the rate of reaction. The rate of reaction for reactions that contain three reactants is;
Rate of reaction = k[A]p[B]q[C]r
The exponents are determined by;
 = 
The exponents p, q and z tell us how much changing the concentration of a particular reactant will have on the rate of the reaction. The overall order of the reaction is given by the sum of all the exponents in the rate law equation. A reaction is first order if the exponent is 1 and is zero order when the rate law exponent is 0. 
The rate of reaction increases with increasing concentration. The increase of reactant concentration favors the forward reaction and thus more products are produced. Temperature increase does increase the rate of reaction since there is an increase in kinetic energy of the chemical species. The presence of a catalyst reduces the activation energy and thus increases the rate of reaction for the reaction. The possible sources of error could be from use of dirty equipment, inaccurate measurement and use of faulty equipment. 
