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Variations on a Chemical Reaction

You will be examining some of the factors that can affect the speed of a chemical reaction.

Procedures:
1.
The control.  Put 10 drops KMnO4 in one test tube.  Put 10 drops H2C2O4 in another test tube.  Get ready to time the reaction from when you mix them together.


Quickly pour the solutions together in one of the tubes, pouring them back and forth (no spilling!) twice.   Set the tube in the rack and time how long it takes for it to turn gold.  Write your time on the data table.

2.
Change in Concentration.  Put 10 drops KMnO4 in one tube.  In the other tube, put 5 drops H2C2O4 and add 5 drops of distilled water to dilute the solution.


Quickly pour them together as before, and time the reaction.  Put the data on the data table.

3.
Catalyst.  


a.  Put 10 drops KMnO4 in one test tube.  Put 10 drops H2C2O4 in another test tube.  Add three drops of MnSO4 to the H2C2O4. 


Quickly pour them together as before, and time the reaction.  Put the data on the data table.


b.  To test if the MnSO4 alone reacts with the KMnO4 to turn it gold, put 10 drops MnSO4 in a test tube, add one drop MnSO4 to it, gently tap the tube to mix the solutions, and put it on the rack while you do Procedure 4.

4.
Temperature.  Put 10 drops KMnO4 in one test tube.  Put 10 drops H2C2O4 in another test tube.  Make a hot water bath using hot water from the faucet.  Put the tubes in the bath for 30-60 seconds to heat the reactants.


Quickly pour them together as before, and time the reaction.  Put the data on the data table.

Data:
	step
	                      Description
	Time, sec.

	    1
	control
	

	    2
	H2C2O4 less concentrated
	

	    3a
	catalyst
	

	    3b
	catalyst control
	

	    4
	increase in temperature
	


Interpretations

Make a bar graph of your results, with the time as the vertical axis and the different procedures as the horizontal axis.  Label everything.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1.
Which of the above variables was faster than the control?

2.
From what you know about molecules and their motion, explain why:


a.
The concentration of the reactants affects the speed of the reaction.


b.
An increase in temperature speeds up the reaction.

3.
A substance that speeds up the rate of a reaction when added in a very small quantity is called a catalyst.  Catalysts also do not act as reactants and are still in solution unchanged.  


a.
Did the MnSO4 react with the KMnO4?

b.
Do you think that MnSO4 is a catalyst for the KMnO4-C2H2O4 reaction?  Explain your answer.

Extra:

1.
Design an experiment to test how much different concentrations of the catalyst affects the reaction rate.

2.
Try and describe how a catalyst works on a molecular level.

3.
Research catalysts in the library and explain how they work.

4.
Enzymes are catalysts in the body.  Vitamins often function as enzymes in the body.  Research this and explain what they do and how they do it.
