Mr. Skerrett SCH4C

Stoichiometric Mass and Percent Yield Lab
Background:

In this experiment you will react a known mass of sodium hydrogen carbonate (NaHCO3) with an excess of sulfuric acid (H2SO4) to produce sodium sulfate (Na2SO4), carbon dioxide (CO2) and water (H2O).  You will calculate the theoretical yield of the carbon dioxide gas and then determine the percent yield for the reaction.

Purpose:

To calculate the theoretical yield and percent yield of carbon dioxide.

Apparatus and Materials:

Safety goggles

balance




   reaction vessel

Plastic eyedropper
          sodium hydrogen carbonate (0.30g)
   sulfuric acid (2mol/L)

NOTE:  SULFURIC ACID IS CORROSIVE.  GOOGLES MUST BE WORN AT ALL TIMES DURING ANY LAB.  IF ANY ACID WERE TO TOUCH YOUR SKIN WASH IT OFF IMMEDIATELY.

Procedure:

	Mass of sodium hydrogen carbonate
	

	Total mass of reaction vessel, eyedropper and reactants
	

	Total mass of reaction vessel, eyedropper and products
	


1.  Record your results in a table like the one below.

2.  Obtain a sample of sodium hydrogen carbonate with a mass of approximately0.30 g.  Record the exact mass obtained.  Transfer the sodium hydrogen carbonate to the reaction vessel.

3.  Fill the eyedropper with 2.0 M sulfuric acid.  Place the acid fill eyedropper UPSIDE DOWN into the reaction vessel and record the total mass.
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4.  Carefully remove the eyedropper containing the acid.  Add the sulfuric acid one-drop at a time to the sodium hydrogen carbonate in the reaction vessel.  DO NOT let the reaction become to vigorous during the addition of the acid.

5.  Once all of the acid has been added to the reaction vessel place the empty eyedropper in the vessel and mass the entire reaction products.

Calculation and Questions:

1.  Copy and balance the following equation which represents the reaction that occurred in the experiment.

NaHCO3   +   H2SO4   (   Na2SO4   +   CO2   +   H2O

2. A) Determine the number of moles of sodium hydrogen carbonate used in your 

         experiment.

B) Calculate the number of moles of CO2 that could theoretically be formed from the sodium hydrogen carbonate.

C) Calculate the theoretical yield of CO2, in grams.

3.  Find the difference between the total mass of the reaction vessel, eyedropper and reactants and the total mass of the reaction vessel, eyedropper and products.  The Law of Conservation of Mass must be obeyed.  Therefore the difference (or “missing mass”) must represent the actual yield of carbon dioxide gas.

4.  Calculate the percentage yield using the following formula:
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5.  If 0.50 g of sodium hydrogen carbonate is used in the above reaction and the percent yield is 78%, what mass of carbon dioxide can be expected?
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