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Objective:  To observe the different types of reactions; to practice predicting the products, balancing equations, and identifying the types of reactions.

Safety:  Wear goggles and aprons AT ALL TIMES!  Tie back long hair and push up long sleeves.  Hydrochloric acid (HCl) causes skin burns.  Do not look directly at the light produced from burning the Magnesium ribbon, as it can cause eye damage.  Use extreme caution with Copper (II) Chloride, as it is toxic.  Dispose of the Copper (II) Chloride waste in the waste beaker inside the fume hood.  DO NOT FLUSH IT DOWN THE SINK!!!

Pre-lab Questions:

1. In the equation below, identify the coefficients, subscripts, yield sign, reactants, and products.

C5H12 + 8O2 ( 5CO2 + 6H2O

2. Match the type of reaction to the general equations listed below:

a.  Synthesis





_____  A + B ( AB


b.  Decomposition 




_____  CxHy + O2 ( CO2 + H2O

c.  Single Displacement



_____  AB + CD ( AD + CB

d.  Double Displacement



_____  AB ( A + B

e.  Combustion




_____  A + CB ( AB + C

3. In order to balance an equation, you must write ______________ before the formulas.

Procedures:

Part A:  

1. Light your Bunsen burner.  Be sure the flame is very small and blue.  NEVER LEAVE A BUNSEN BURNER UNATTENDED.

2. Fill a 400 mL beaker with 400 mL of water.

3. Fill a CLEAN test tube with water until the water just overflows the tube.  Place your thumb over the mouth of the test tube, invert the test tube, and submerge in under the water in the beaker.  The test tube should be completely full of water.  Insert the glass end of your gas collection tube into the inverted test tube.  
4. Obtain a CLEAN second test tube – this should be the “smaller” test tube in your drawer.  Use your graduated cylinder to measure out 6 mL of Hydrogen Peroxide (H2O2) to the test tube.

5. Use a CLEAN scupula to obtain a small scoop of Manganese Dioxide (MnO2).  Place the MnO2 in the same test tube as the Hydrogen Peroxide.   

6. QUICKLY, insert the stopper end of a gas collection tube into the test tube containing the Manganese Dioxide and Hydrogen Peroxide.  Position the gas collection tube so that it is inside the test tube that is full of water.  

7. Record your observations.  
8. As the test tube in the beaker is filled with gas, the water will be driven out.  When it is completely full of gas, remove the gas collection tube.  BE SURE TO KEEP THE TEST TUBE UNDER THE SURFACE OF THE WATER!  Place your thumb over the mouth of the test tube and remove the test tube from the water.  Keep your thumb tightly over the test tube so the gas doesn’t escape.  (If there is a little water in your test tube, move your thumb to allow the water to drop out of the test tube, then QUICKLY cover the mouth of the test tube again with your thumb.

9. Obtain a wooden splint.  Light the wooden splint by holding it in the flame of your Bunsen burner.  Blow out the flame so that the splint is glowing red.  

10.  QUICKLY put the glowing splint in the test tube and record your observations.

11. What gas do you think was inside the test tube that allowed it to relight?  _________________________

12. DO NOT pour the contents of the first test tube down the sink.  Be sure to put it in the solid waste container at the front of the room. 

13. Wash all glassware.

Part B:  

1. This time, DO NOT fill the test tube with water.  Instead, invert the empty test tube, and submerge in under the water in the beaker.  The test tube will NOT be full of water this time.  Insert the glass end of your gas collection tube into the inverted test tube.  

2. Obtain a CLEAN second test tube – this should be the “smaller” test tube in your drawer.  Use your graduated cylinder to measure out 6 mL of Hydrochloric Acid (HCl) to the test tube.

3. Use a CLEAN scupula to obtain a small chunk of mossy Zinc (Zn).  Place the Zinc in the same test tube as the HCl. 

4. QUICKLY, insert the stopper end of a gas collection tube into the test tube containing the Hydrochloric Acid and mossy Zinc.  Position the gas collection tube so that it is inside the test tube that is full of water.  

5. Record your observations.  

6. Allow your test tube to fill with the new gas for about 3-5 minutes.  Place your thumb over the mouth of the test tube and remove the test tube from the water.  Keep your thumb tightly over the test tube so the gas doesn’t escape.  (If there is a little water in your test tube, move your thumb to allow the water to drop out of the test tube, then QUICKLY cover the mouth of the test tube again with your thumb.)
7. Obtain a wooden splint.  Light the wooden splint by holding it in the flame of your Bunsen burner.  DO NOT BLOW OUT THE FLAME!

8.  QUICKLY put the burning splint in the test tube and record your observations.

9. The sound you hear is a small explosion.  What gas do you think was inside the test tube that exploded in the presence of fire?  _________________________

10. Pour the Hydrochloric Acid from the second test tube into the sink with running water.  DO NOT pour the Zinc down the sink.  Be sure to put it in the trash can.

11. Wash all glassware.

Part C:

1. Obtain a spot plate.  

2. Add 3 drops of aqueous Copper (II) Chloride [CuCl2 (aq)] to one well of a clean spot plate.  

3. Add 3 drops of aqueous Sodium Carbonate [Na2CO3 (aq)] to the same well.

4. Use a toothpick to stir your solution.

5. Record your observations.

6. Pour the entire contents of the spot plate in the waste beaker at the front of the room.  
7. Wash the spot plate with lots of water in your sink.

Part D:  

1. Obtain a small birthday candle and sheet of paper.  

2. Light a small birthday candle by holding it in the flame of the Bunsen burner.  Drip a couple of drops of the wax onto the paper.  QUICKLY blow out the candle and stand it upright in the wet, hot wax.

3. Pick up the paper and tilt the birthday candle into the flame to relight it.  

4. Place a CLEAN, DRY 250 mL beaker over the burning candle.  

5. Record your observations.  

6. What gas do you think was produced in the beaker by the burning candle?  _____________________

7. Rub your finger on the inside of the beaker.  Record this additional observation.

8. Clean all glassware.  Return the candle and paper to the front of the room.
Part E:

1. Obtain a small piece of Magnesium ribbon.

2. Using your METAL TONGS, hold the Magnesium in the hottest part of the Bunsen burner flame (the inner blue cone of the flame).  

3. When the Magnesium ignites, hold it over the sink so that any residue will fall into the sink.  DO NOT LOOK DIRECTLY AT THE MAGNESIUM!

4. When the Magnesium is no longer burning, set the tongs down on the counter top and turn off your Bunsen burner.

5. Record your observations.

6. Look in the sink at the residue.

7. Record additional observations.

8. Clean your tongs.  Use a paper towel to scrape the residue out of the sink.  Dispose of it in the trash can.  

Data:

	Experiment
	Observations

	A
	

	B
	

	C
	

	D
	

	E
	


Post-Lab Questions:

1. The chemical equations for each of the reactions in the experiments are listed below but the products are missing!  Can you predict what type of reaction it is without the products?  DO NOT FILL IN THE PRODUCTS!!!

Type of Reaction
A:
H2O2 (




____________________________

B:  
HCl + Zn (  




____________________________

C:
CuCl2 + Na2CO3 (



____________________________

D:  
C25H52 + O2 (



____________________________

E:  
Mg + O2 (




____________________________
2. Think about Experiment B.  If the atoms in the reactants are rearranged, will the Zinc be bonded with the Hydrogen or the Chlorine in the products?  Explain your answer.

3.  Write a formula for the compound that will be formed with Zinc in Experiment B.  Hint:  Zinc’s charge is +2.

4. Which compounds below do you think best represent the products from Experiment C?

a. CuNa + CuCO3
b. CuCO3 + NaCl

c. CO2 + H2O

d.  It is impossible to tell.

5. The chemical equations for each of the reactions in the experiments are listed below.  The products are now filled in!  IDENTIFY the type of reaction for each equation.  

Type of Reaction
A:
H2O2 ( O2 + H2O



____________________________

B:  
HCl + Zn (  ZnCl2 + H2


____________________________

C:
CuCl2 + Na2CO3 ( CuCO3 + NaCl

____________________________

D:  
C25H52 + O2 (  CO2 + H2O


____________________________

E:  
Mg + O2 (  MgO



____________________________
6. Pay close attention to the chemical equation for Experiment C.  Remember that Experiment C formed a white precipitate (a precipitate occurs when two liquids are mixed and a solid is formed – the solid is called a “precipitate”).  Based on the formulas of the products, which of the two products do you think was the white precipitate?  

7. Think about Experiments A, B, and D.  

a. In Experiment A, Oxygen gas was produced and collected in a test tube.  How did you confirm that Oxygen was in the test tube?  

b. In Experiment B, Hydrogen gas was produced and collected in a test tube.  How did you confirm that Hydrogen was in the test tube?

c. In Experiment D, Carbon Dioxide gas was produced and collected in a beaker.  How did you confirm that Carbon Dioxide was in the beaker?

8.  The chemical equation for Experiment A is shown below.  Notice that MnO2 (Manganese Dioxide) is written above the arrow.  This implies that the atoms of the MnO2were not actually rearranged in the reaction.  The scientific word for such a “helper” in a reaction is called a catalyst.  A catalyst found in a living organism is called an enzyme.  What do you think the purpose of such a catalyst or enzyme is?


A:
H2O2 ( O2 + H2O

9. The chemical equations for each of the reactions in the experiments are listed below.  BALANCE each equation!


A:
_____H2O2 (      _____O2 +      _____H2O


B:  
_____HCl +     _____Zn (      _____ZnCl2 +     _____H2

C:
_____CuCl2 +      _____Na2CO3 (      _____CuCO3 +      _____NaCl


D:  
_____C25H52 +      _____O2 (       _____CO2 +      _____H2O


E:  
_____Mg +     _____O2 (       _____MgO

10. CHALLENGE:  Predict the products for the equations below, then balance the equations!

KCl2 +       Ca (

CH4 + O2 ( 
11. Super Challenge:  Predict the products for the equation below, then balance it!  **Hint:  Don’t know the oxidation number for Nickel?  Look at the FORMULA NiO.  Since you know the oxidation number for Oxygen, you can figure out Nickel’s oxidation number!  


NiO + KI (  

MnO2





MnO2





MnO2





   MnO2








