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Title of the Experiment: Stoichiometry
Aim: To verify the conservation of mass through decomposition of baking soda (Sodium bicarbonate).
Introduction
Stoichiometry is founded on the law of conservation of mass where the total mass of the reactants equals the total mass of the products, leading to the insight that the relations among quantities of reactants and products typically form a ratio of positive integers. This means that if the amounts of the separate reactants are known, then the amount of product can be calculated. Conversely, if one reactant has a known quantity and the quantity of products can be empirically determined, then the amount of other reactants can also be calculated.
This stoichiometry experiment probes the decomposition of sodium bicarbonate into sodium carbonate, water and carbon dioxide. The balanced equation for the decomposition is shown below.
2NaHCO3(s)                    H2O (g) + CO2 (g) + NaCO3(s)
Apparatus and Materials
· Test tube
· Sodium bicarbonate
· Bunsen burner
· Electronic balance
· Universal indicator 
· Tripod stand

Procedures
· Weigh a clean dry test- tube using the electronic balance and record the mass.
· Put a spoonful of sodium bicarbonate into the test tube and reweigh to obtain the new mass.
· Clamp the test tube in a tripod and set the Bunsen burner accordingly.
· Light the Bunsen Burner and heat the test tube from the bottom.
· Moisture is observed forming on the upper part of the test tube.
· Dip a glass wall into the universal indicator and insert the tip into the mouth of the test tube.
· The universal indicator turned red indicating presence of carbon dioxide gas.
· When there are no further changes observed on the product, put off the Bunsen burner and allow the set-up to cool.
· Reweigh the cooled test tube and record the mass.
Table of data
	Mass of the test tube
	31.43g

	Mass of test tube+ sodium bicarbonate
	37.04g

	Mass of test tube+ product
	34.98g

	Mass of sodium bicarbonate
	5.61g


 
The decomposition of sodium bicarbonate by combustion caused emission of carbon dioxide gas and water vapor, hence the solid product that remained in the test tube is sodium carbonate compound. The universal indicator turned red indicating that CO2 gas was driven off during the combustion process. Also, formation of moisture on the upper part of the test tube indicated that water was driven off as well. From the data shown in the table, we can calculate the mass of the product (sodium carbonate).
Mass of sodium carbonate= Mass of test tube+ product- Mass of the test tube
                                             =34.98g-31.43g= 3.55g
Following Stoichiometry definition, we can analyze the masses on the reactants side as well as in the products side to verify the correlation that exists. 

2NaHCO3(s)                    H2O (g) + CO2 (g) + NaCO3(s)

                              1molNaHCO3(s)                1molNaCO3(s)                    106g   NaCO3(s)                            
5.61g NaHCO3(s)                                       x	x	=3.54g
                             84g NaHCO3(s)                 2mol NaHCO3(s)                 1mol NaCO3(s)                                   

The equation above shows that 5.61g NaHCO3(s) decomposed to produce 5.54g of sodium carbonate as the product after water and carbon dioxide had been driven off.3.54g is approximately equivalent to the experimental weight of the product (3.55g). Consequently, Stoichiometry law that is based on conservation of mass was successfully verified by this experiment.
Summary and Conclusion
My experiment seems to be a perfect one since the theoretical expectations were practically verified. The logic of the conservation of mass was revealed since the analysis showed that the mass of the reagents was equivalent to the mass of the products. However, the decomposition of sodium bicarbonate may result to formation of other products such as sodium hydroxide(s) and sodium oxide(s) which were not catered in my analysis. I recommend further detailed research to identify the real composition of the products of the decomposition process of the baking soda.
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