( I ) Reaction Types & ( II ) Activity Series Lab

( I ) Background: 
Most chemical reactions can be categorized into five main types dependent on the types of reactants and products. These types are synthesis, decomposition, single replacement, double replacement and combustion. 

Problem: 
What criteria are used to classify reactions? How can we determine reaction type?

Objective: 
To observe multiple chemical reactions and determine reaction types.

Materials:


3 or 4 test tubes



test tube holder



test tube rack



small pieces of Zn & Mg



½ mL of both BaCl2 & HCl sol’ns
1 mL (divided) of CuSO4 sol’n

Bunsen burner

MnO2 solid

2 mL H2O2
Safety: 
HCl can cause burns to the skin and damage the eyes. Be diligent with wearing your goggles. 

Do not inhale any gases produced in this lab. 

Procedure: 
1. Obtain 3 test tubes. (You may substitute test tubes for a microwell plate)
2. In the first test tube, place a piece of zinc and about 1/2 mL of CuSO4 solution. Record observations. 

3. In the second test tube add about 1/2 mL BaCl2 solution to about 1/2 mL of CuSO4 solution. Record observations. 

4. In the third test tube place a piece of magnesium ribbon. Add about about 1/2 mL of HCl solution. Record observations. 

5. Light a bunsen burner (burning methane gas, CH4). Record observations of the flame. 
6. Rinse out the first test tube. Add about 2 mL H2O2 solution. Lightly heat it. Record observations. 

7. Add a pinch of MnO2 (catalyst) to the H2O2 solution. Lightly heat it. Record observations. 

( II ) Background: 
Some metals are more active than others. By comparing how different metals react with the same ion in aqueous solutions, an activity series for the tested metals can be developed. The activity series will reflect the relative reactivity of the tested metals. It can be used to predict whether reactions will occur. 

Problem:
Which is the most reactive metal tested? Which is the least reactive metal tested? Can this information be used to predict whether reactions will occur?

Objectives:  
Observe chemical reactions. Sequence the activities of some metals. Predict if reactions will occur between certain substances.

Materials:
Microwell plate
4 plastic pipettes (labeled for each sol’n)
Sandpaper/Steel Wool

6-10 drops of each solution per metal tested, BaCl2, CuSO4, Na2SO4, ZnSO4 & HCl
5 small pieces of each metal; Al, Mg, Zn & Cu
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Data Table:

Procedure: 
1. Use a micro pipette to add 6-10 drops of BaCl2  to 4 wells in column 1.

2. Repeat with a new micro pipette for CuSO4  to 4 wells in column 2.
3. Repeat with a new micro pipette for Na2SO4 to 4 wells in column 3.
4. Repeat with a new micro pipette for ZnSO4 to 4 wells in column 4.
5. Repeat with a new micro pipette for HCl to 4 wells in column 5.
6. Polish all of the metal samples with sandpaper or steel wool to remove oxidation from the surface.

7. Place the aluminum metal samples in 5 wells of row 1. 

8. Place the magnesium metal samples in 5 wells of row 2. 

9. Place the zinc metal samples in 5 wells of row 3. 

10. Place the copper metal samples in 5 wells of row 4. 

11. Observe any changes over the next 5 minutes & record in your data table. 
Analysis:

Write balanced formula equations for each chemical reaction that occurred in part ( I ) & ( II ).

Follow Up Questions:

For experiment (I):
1. Determine the reaction type for the reactions in steps 2, 3, 4 & 5, justify your choices. 

For experiment (II):

2. Which metal reacted with the most solutions? Explain.

3. Which metal reacted with the least solutions? Explain.

4. Order the metals from most active to least active. Compare your experimental activity series with the activity series in your text book. How do they compare? If your results are different, account for any differences. 
