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Acidic and Basic Oxides
Description:  Na and Mg metals react with oxygen to produce basic oxides that turn universal indicator purple (basic).  Carbon on the other hand reacts with oxygen to produce an acidic oxide that turns universal indicator orange (acidic). 

Concept:  Most metals react with oxygen to produce basic oxides.  Most non-metals react with oxygen to produce acidic oxides.

Materials:
· Na metal (1/2 pea sized piece)

· Mg metal ribbon

· MgO 

· Dry ice (CO2)

· distilled water

· 2 medium sized watch glasses

· a 1 Liter beaker

· propane torch or Bunsen burner with striker or matches

· forceps

· paper towel

· universal indicator with color chart

· dilute HCl

· glass stirring rod

Safety:  
Sodium metal reacts violently with water.  Wear safety goggles.  Use insulated gloves to handle dry ice to protect hands from the cold.  Overhead projector is used to project color of solutions.  Please take care to keep the projector dry and clean.

Procedure:

Before class: 
Burn several pieces of Mg ribbon to produce MgO.


In class:  

Burn a piece of Mg ribbon in class and put the ash (MgO) along with the rest of the MgO in a watch glass.  If you want to use a Bunsen burner in room 122, ask Alice to unlock cupboard and open gas valve.  Add some water and stir.  It will not completely dissolve.  Set watch glass on overhead projector.  



Add indicator (it should turn a bluish-purple color indicating a basic pH.

You may want to add some dilute HCl to neutralize the pH and change the color of the indicator to green and even to orange to show affect of acid on color.


Cut a small pea sized piece of Na metal and dry off any oil with a paper towel.

Add some water to a watch glass and add some indicator.  Put watch glass on overhead projector. With forceps put Na metal on water.  It should turn the indicator bluish-purple.

Add about 400 - 500 mL of water to the Liter beaker.  Add some indicator.  Set beaker on overhead projector. Add dry ice and watch color change from green to orange.

Clean-up:  
All leftover solutions can be washed down the drain.

Notes:  
This demo was suggested and used by Prof. Zwanziger for C106, Spring '94.

Reactions:

Mg (s) + O2 (g)  
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  MgO (s)
MgO (s) + H2O (l) 
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 MgOH (aq)

2 Na (s) +  2 H2O (l) 
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 2 NaOH (aq) + H2 (g)

CO2 (s)  +  H2O (l) 
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 H2CO3 (aq)
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