5-3

Types of Chemical Reactions

Description:  A number of different types of chemical reactions are demonstrated.  

Concept: Observations of what happens when two chemicals are mixed together can clue us to if and how the chemicals react.

Materials and Procedures:  
1.  Combustion 


a. Methane Gas: Bunsen Burner

CH4 (g) + O2 (g) 
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 C (s) + CO2 (g) + 2 H2O (g)


Hold a porcelain watch glass above flame to capture black carbon residue.


Hold a beaker above flame to show water vapor condensing.

Collect CO2 gas into a jar and then add limewater to indicate that it is in fact CO2.


b. Butane lighter

2 C4H10 (g)  +  O2 (g)  
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 8 CO2 (g)  +  10 H2O (g)


Hold a watch glass or beaker above flame to show water vapor condensing.

 
Note: If you want to use the gas in rm. 122, ask Alice to unlock the cupboard and 
turn on the gas.


c.  Steel wool can be burned in an oxygen rich atmosphere.  Fill a large beaker 
with O2.  Heat wool until glowing.  Insert into beaker.  Flames will be observed.


This reaction is similar to rusting of iron but is much faster.


4 Fe (s) + 3O2 (g) 
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 2 Fe2O3 (s)

2.  Displacement reaction of Zn metal powder and 6 M HCl.


Zn (s) +  2 HCl (aq) 
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  ZnCl2 (aq)  +  H2 (g)


Add acid to powder and watch gas bubbles.


Clean-up: Add acid until all Zn powder has reacted.  Collect in waste bottle.


Option:  to show that H2 (inflammable gas) is produced, mix Zn powder with 
some Tide detergent.  When HCl is added soup bubbles with H2 inside are 
produced.  Apply a lit match to the bubbles.  The H2 gas in the bubbles burns.  A 
brief shot of flames will be observed.

3.  Metathesis: Form a Precipitate


CaCl2 (aq) + Na2CO3 (aq) 
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 CaCO3 (s) + 2 NaCl (aq)


Since Ca is not toxic the waste can be washed down the drain.

4.  Decomposition – see “Electrolysis of Water”
5.  Redox - see “Copper Plating a Nail”
6.  Acid-Base (Neutralization) 


Titrate HCl with NaOH
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