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Introduction

The laws of conservation of matter and definite proportions were established originally by careful quantitative experiments.  These laws can be used to determine reaction yields and to help analyze what is happening in new chemical experiments.  This experiment serves as a review of basic stoichiometric relations in a reaction.  In this laboratory, Na2CO3 and HCl and reacted to produce several products, and the theoretical yield is compared to actual yield.

Materials crucible and cover, triangle, ring stand, balance, bunsen burner, Na2CO3, 

HCl (conc.), tongs, eyedropper, goggles

Procedures
1.  Support a clean, dry crucible and cover in a clay triangle on a ring stand.  Strongly heat the crucible and cover to red heat for 2 minutes to drive off any moisture and residue.  Allow to cool.

2.  When cool, accurately weigh the crucible and cover on the balance.

3.  Add approximately 0.3 grams of dry Na2CO3 to the crucible, replace the cover and weigh accurately.

4.  Obtain 3 mL of concentrated HCl in a small test tube.  With an eyedropper, add HCl slowly, dropwise, to the Na2CO3 in the crucible.  Continue adding HCl until no more fizzing occurs, then add 5 drops more.  Using tongs, swirl the crucible to mix all reactants, being careful not to touch the contents.

5.  Arrange the crucible with contents, partially covered to allow evaporation, on a triangle.  Warm the crucible gently to evaporate the liquid.  (Do not allow splattering.)

6.  When the sample is dry, cover the crucible completely and heat it strongly for another five minutes.  Allow to cool, then weigh.

Analysis
1.  Write out the complete balanced reaction occurring when Na2CO3 and HCl react.

2.  Using the mass of Na2CO3 that you used, calculate a theoretical mass yield of all products.  Assuming STP conditions, calculate the theoretical volume yield of the gas.  

3.  Calculate a theoretical mass ratio of Na2CO3 / NaCl, then calculate your experimental mass ratio of Na2CO3 / NaCl.   Obtain actual experimental ratios from other students for comparison.  Suggest sources of error in the lab.  

4. How would the products be different if H2SO4 was used in place of HCl?

5. Research one of the following topics, and discuss in a brief paragraph;

a. The Lake Nyos (Cameroon) disaster.

b. Mechanism of CO2 transport in human blood.

c. Commercial uses of CO2.

d.
Economic importance and industrial use of sodium carbonate Na2CO3.

d. How carbon monoxide poisoning occurs.

e. Commercial preparation and uses of HCl.

