5-2
Limewater as Indicator of Carbon Dioxide Gas

Description:  Carbon dioxide gas from a cylinder is bubbled through limewater and calcium carbonate solid is formed causing the limewater to become cloudy.  Catch carbon dioxide gas in a jar from a burning bunsen burner.  Pour in fresh limewater and it will become cloudy indicating that there was in fact CO2 in that jar.  Option: other gases can be bubbled through the limewater to show that they do not produce the cloudy result.  

Concept:  Methane when burned reacting with oxygen produces carbon dioxide gas (1).  When carbon dioxide is added to water in which Ca(OH)2 is dissolved (limewater) carbonate ions (CO3-2) are produced and then react with the calcium ions (Ca+2) to form the solid calcium carbonate (CaCO3) (2) - (3).

(1) CH4 (g)  +  2 O2 (g)   
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  CO2 (g)  + 2 H2O (g)

(2) CO2 (g)  + H2O (l)  
[image: image2.wmf]®

  H2CO3 (aq) 
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 2 H+ (aq)  +  CO3-2 (aq)

(3) Ca2+ (aq)  +  CO32- (aq)  
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 CaCO3 (s)

Materials:

· About 1 Liter of limewater: made by putting solid calcium hydroxide (not much is needed) in water and letting is stand for a long time (overnight) and then filtering off the solid.

· CO2 lecture bottle

· Bunsen burner
· 500 mL jar with lid

· Optional: cylinders of H2, O2, and He are readily available.

Procedure:

Pour some limewater into a beaker and bubble CO2 gas through it.  Watch as the limewater becomes cloudy.

Light bunsen burner and carefully hold the jar over the flame a few seconds to catch some CO2 and then quickly put the lid on the jar.  What gas is in the jar?  Add limewater to the jar, cap, and then shake the jar.  Cloudy solution indicates CO2.

Optional:  bubble other gases through limewater to show that only CO2 produces the cloudy result.

Another Option:  using a drinking straw, blow CO2 from your lungs into the limewater.  This will also cause the limewater to go cloudy.    

Safety: 

Be careful of heat from bunsen burner as you collect the CO2 gas.  If other gases are used, take precautions with flammable gases.  For instance, be sure to turn off the bunsen burner.

Clean-up:  All left over chemicals can be washed down the drain.  It is best to rinse the CaCO3 solid off of glassware immediately afterwards since it tends to stick.

Notes:  

This demonstration was developed by Dr. Ewing for his C100 class (Spring '95)  

This demo can also be done using a candle instead of a bunsen burner.  However if a candle is used, then a smaller jar (100 mL) should be used to catch the CO2. 
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