                                                                                  

 Name: ________________________




Partner (s): ____________________



                                                                                BlK: ____ Date:  _______________
Chemistry 12:  Factors Affecting Reaction Rate Experiment
Objectives:

1. To observe and record the effect of reactant concentration, surface area, and temperature on the reaction rate.

Materials & Apparatus:
Parts I & II
	Magnesium ribbon
	3 Test tubes
	0.5 M HCl

	Ruler
	Graduated Cylinder
	1.0 M HCl

	Scissors
	Thermometer
	3.0 M HCl

	Balance
	Test tube rack
	              6.0 M HCl


Ice


              3 beakers



        Stopwatch

Plastic gloves


  Safety goggle


        Lab apron

Procedure:
Part 1)  Effect of Concentration on Reaction Rate
1. Put on your safety goggles and lab aprons. Wear your gloves.
2. Obtain a piece of Magnesium ribbon 13 cm long by the use of a ruler and scissors.
3. Use sandpaper on the magnesium ribbon to clean its surface till it is shinny.
4. Use the electric balance to find and record the mass of total 13 cm long magnesium ribbon.
5. Use the ruler and scissors to cut the 4 pieces of 1 cm long magnesium ribbon.  Save the rest for Part II & III.  Find and record the average mass of 1 cm of magnesium ribbon by dividing the total mass of the magnesium ribbon by 13.

                                   Part I & III ( 1 cm x 7 pieces)           Part II (3 cm x 2 pieces)

	
	
	
	
	
	
	
	
	


6. Arrange 4 test tubes on a test tube rack.

7. Use of a graduated cylinder to measure and add 10 mL of each of the concentrations of HCl 
(0.5 M, 1.0 M, 3.0 M, 6.0 M) to the appropriated test tube. 
8. Start the stop watch as soon as you place a 1 cm piece of ribbon into the 0.5 M acid test tube.  (Be careful that it falls in the middle of the test tube.  You may need to push the Mg in with the help of a thermometer if it sticks onto the side of the test tube.) Record the amount of time, in table 1, it takes for the ribbon to disappear.  Start the timer as soon as the piece of Mg touches HCl.

9. Repeat step 8 with the other 3 concentrations of acid.  Record your results in table 1.
10. Determine the average rate of reaction for each of the 3 different concentrations of acid.  This is done by dividing the average mass of a 1cm long ribbon by the time required for the ribbon to disappear for each solution.  
11.  Drain used acid into the sink. Flush sink with water.  Rinse test tubes.
Note:
Plan your time well.  One partner should start boiling the water and making a cold water bath for part III while the other prepares the Mg ribbons.
Data and Observations:

Mass of 13 cm strip of Mg: _____________
Average mass of 1 cm piece of Mg: ____________

Table 1:  Effect of concentration on Reaction rate

	Concentration of Acid

(M HCl)
	Reaction Time

(s)
	Reaction Rate

(g Mg/ s)

	0.5
	
	

	1.0
	
	

	3.0
	
	

	6.0
	
	


Part 2)  Effect of Surface Area on Reaction Rate
1. Use the ruler and scissors to cut 2 pieces of magnesium ribbon into 3 cm long strips.
2. Label three of the clean test tubes as A and B.
3. Place 10 mL of 1.0 M HCl into each of the 2 test tubes.
4. Use a pair of scissors to cut up one of the pieces of ribbon into as many small slivers as possible.
5. With the help of a folded up sheet of paper, place the slivers into test tube A and start the stop watch.  Record the time, in table 2, it takes for the magnesium to disappear.
6. Take a piece of 3 cm long magnesium and roll it until it is rolled up as tightly as possible.
7. Place the rolled magnesium into test tube B and start the stop watch.
8. Record, in table 2, the amount of time it takes for the magnesium ribbon to disappear.
9.  Drain used acid into the sink. Flush sink with water.  Rinse test tubes.
Reagent Disposal

Return any unused magnesium metal to you instructor.  Place all reaction solutions into the labeled reaction disposal container.

Data and Observations:

Average mass of 3 cm piece of Mg: ____________    
Table 2:  Effect of Surface Area on Reaction Rate

	Shape of Magnesium strip
	Reaction Time (s)
	Reaction Rate (g Mg/ s)

	Slivers
	
	

	Rolled Up
	
	


Part 3) Effects of Temperature
1. In this part, you will be studying the same reaction as in Part II, but using different temperatures.

2. Add ~150 mL of tap water in a beaker.  Place a wire gauze on a hot plate, and put the beaker on top.  Heat the water to a temperature close to the boiling point of water.  

3. Add 150 mL of tap water (room temperature) to beaker B.

4. In beaker C, add some ice to obtain a mixture of ice and water that is about 0oC.

5. Place 5 mL of 1.0 M HCl into each of 3 test tubes.  Place one test tube in each of the 3 beakers so that the acid will reach the temperature of the water bath.  
6. Check that the temperatures of the acids in the test tubes match those of the water baths.

7. Add a 1cm magnesium strip into each of the test tubes.

8. Record the amount of time necessary for the reaction to go to completion.

9. Empty all liquids into the sink. Flush sink with water.  Leave hot beaker aside on the wire gauze to cool.  Return all other lab equipment into the box.

Table 3:  Effect of Temperature on Reaction Rate

	Temperature of 1.0 M HCl
	Reaction Time (s)
	Reaction Rate (g Mg/ s)

	
	
	

	
	
	

	
	
	


Calculations:
1. Write a balanced chemical equation for the reaction, including phase symbols. (2 marks)

___________________________________________________________________________

2. Is this a homogeneous or heterogeneous reaction?  Explain.  (2 marks)
___________________________________________________________________________

3. How does varying the concentration of HCl affect reaction rate?  (2 marks)

     ____________________________________________________________________________

4. Graph the reaction rate vs. concentration of HCl data from part 1 using the graph paper below.  Include the title, labeled axes and their corresponding units on your graph.  (5 marks)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


5. Does doubling the concentration of HCl double the reaction rate?  Refer to your data and graph.  (2 marks)
____________________________________________________________________________________________________________________________________________________________
6. Explain how the following factors affect reaction rates in terms of the collision theory. (6 marks)
a)  Concentration   __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
 b) Temperature 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c) Surface Area

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8.  To prevent a very explosive, flammable chemical from reacting with oxygen, how would you prevent it from reacting with the oxygen in the air? Give a practical suggestion and explain how it works in terms of  successful collisions. (2 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

9.  Describe 2 major sources of error that may have occurred during your lab. Explain how these 
     errors affect the accuracy of your results? ( 4 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion: (3 marks) 
Describe how concentration, surface area, and temperature affect reaction rates in a few sentences. 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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