Analysis of Oxi Clean:  Student Handout
Introduction:
The popularity of oxygen-containing laundry detergents has increased in recent years.  Several different brands of these stain removers use a solid mixture of sodium carbonate and sodium percarbonate, 2Na2CO3:3H2O2.  While the label on the Oxi Clean container states that it contains this homogeneous mixture, no actual percentage of each ingredient is listed.  Your challenge is to calculate the percentages of each component of this granular mixture.

Oxi Clean =
sodium percarbonate   +  sodium carbonate  


Oxi Clean  =
2Na2CO3: 3H2O2  
+
Na2CO3
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The percarbonate-based stain removers can be heated to produce additional sodium carbonate.  Thus, after 5 minutes of heating the Oxi Clean, you will obtain pure sodium carbonate.

Upon heating:




Oxi Clean
------------->
sodium carbonate   +  water   +  oxygen


2Na2CO3: 3H2O2 (s) +    X Na2CO3  (s)  ------------->
(2+X) Na2CO3 (s)     +   H2O (g)   +    O2 (g)

Experimental Procedure:

1.  Measure the mass of an empty test tube.  _______________

2.  Add approximately 2 grams of Oxi Clean to a Pyrex test tube.  Record the exact mass.  ___________

3.  Place the test tube in a utility clamp and tilt the test tube so that it is at a 45o angle.  The white powder should be spread across the bottom 3-4 cm of the test tube.

4.  Heat the test tube and its contents strongly with a Bunsen burner for 3-5 minutes.  Water droplets will appear after about 30 seconds.  Be sure to drive off any condensation near the top of the test tube.

5.  Once cool to the touch, measure the mass of the test tube and remaining white solid.

6.  The heated sample can be discarded or subjected to further analysis, depending on your instructor.

Analysis of Data:
What percentage of the original Oxi Clean sample was sodium carbonate?  What percentage was sodium percarbonate?  Show your calculations.

Experimental Evidence for Completion of Reaction 1: A Back-Titration
Procedure:

1.  Once cooled to room temperature, add approximately 1.2 –1.4 grams of the heated sample (Na2CO3) to a 250 mL Erlenmeyer flask.  Record the mass of the sample.  ___________

2.  Use a buret to add approximately 40.0 mL of 1.00 M HCl to this flask.  Record the volume of 1.00 M HCl that was added.  ____________

3.  Swirl the flask for several minutes before heating with a burner until the solution just starts to boil.  

4.  Add three drops of phenolphthalein indicator solution, and then rinse the inner walls of the flask with about 5 mL of distilled water.  

5.  Add 1.00 M NaOH until the pink endpoint is reached.  Record the volume of the 1.00 M NaOH.  __________

Analysis:
1.  Write and balance the chemical equations involved in this back-titration experiment.  

2.  Use your experimental volumes of HCl and NaOH to calculate the theoretical mass of the original solid sample.

3.  How closely does your actual experimental mass from step 1 compare with the theoretical mass obtained from your calculations?  Determine the percent error.

Experimental Evidence for Completion of Reaction 1: Gravimetric Analysis
Procedure:
1.  Dissolve approximately 2.0 g of the heated sample (Na2CO3) in 50 mL of deionized water.  Record the mass of this white solid.  ___________

2.  Dissolve 3.5 g of anhydrous CaCl2 in 50 mL of deionized water. 

3.  Mix the two solutions thoroughly and then filter the white precipitate.

4.  Dry the precipitate in an oven (if available) or allow to air dry overnight.

5.  Measure the mass of the white precipitate.  ___________

Analysis:
Write the balanced chemical equation for this reaction.  Use your experimental values to calculate the percent yield for this reaction.

