Reaction Of Sodium Hydrogen Carbonate with Hydrochloric Acid

NAME_____________________________________________

Prelab
1. Write a balanced chemical equation for the reaction of sodium hydrogen carbonate with aqueous HCl.

2. If 2.50 grams of sodium hydrogen carbonate reacts with an excess of HCl and the water as well as excess HCl is evaporated, what mass of sodium chloride would you expect to produce?

3. Write a balanced chemical equation for the reaction of barium carbonate with aqueous HCl.

4. If 2.50 grams of barium carbonate reacts completely with an excess of HCl and the water as well as excess HCl is evaporated, what mass of barium chloride would you expect to produce?

Reaction Of Sodium Hydrogen Carbonate with Hydrochloric Acid


Carbonates and hydrogen carbonates react with acids in a double displacement reaction to form an ionic compound, carbon dioxide, and water. For example, the reaction of solid magnesium carbonate and hydrochloric acid is:

MgCO3 (s)  +  2 HCl (aq)    (   MgCl2 (aq)   +   CO2 (g)    +     H2O (l)
Since most chlorides are soluble, an aqueous solution of magnesium chloride is produced. The carbon dioxide escapes into the atmosphere. The magnesium chloride is isolated by evaporating the water and excess hydrochloric acid.  


In this experiment, you will react sodium hydrogen carbonate with excess HCl and recover the solid chloride. You will use the mass of the sodium hydrogen carbonate to calculate the theoretical yield of sodium chloride. You will use your mass of sodium chloride and the theoretical yield of sodium chloride to calculate the percent yield of sodium chloride. 

Safety glasses should be worn during the lab. The HCl solution is 3.0 M. If you get any on your hands, wash them immediately.
Procedure:
1. Mass a 100mL beaker on a balance and record the mass to two decimal places.

2. Add about 2.00 g of sodium hydrogen carbonate to the dish. Mass the beaker and compound on a balance and record the mass to two decimal places.

3. Calculate the mass of the sodium hydrogen carbonate.

4. Add about 5 mL of distilled water to dissolve the solid. Swirl the beaker gently to speed up the solution process. The solid does not need to completely dissolve before proceeding to the next step.

5. Add two drops of bromothymol blue to the solution. This indicator is blue in basic and yellow in acidic solution.

6. Cover the beaker with a watch glass. Use a medicine dropper to add 3.0M HCl dropwise to the solution through the lip of the dish. The watch glass prevents loss of compound due to splattering as the CO2 is released. Swirl the beaker gently to ensure complete mixing. As the solution turns yellow, add the HCl drops more slowly until no more gas is evolved. This will be an indication that the reaction is over. Try not to add a large excess of HCl so that a minimum of HCl gas is introduced into the room during the evaporation. Rinse the bottom of the watch glass with a little water into the dish and the rim of the dish to ensure that the sodium hydrogen carbonate completely reacts.

7. Carefully heat the beaker on a hotplate until all of the liquid has evaporated. Be careful not to heat the mixture so strongly that it boils over or splatters a lot. All the water must be evaporated including the water on the side of the beaker. The beaker may also be put in an oven to evaporate the water overnight.

8. Cool the beaker and sodium chloride. Determine its mass and record the mass to two decimal places.

9. Calculate the mass of the sodium chloride. This is your actual yield. 

10. Once you have determined the mass of the beaker and sodium chloride, rinse the beaker with hot water.

11. Based on your starting mass of sodium hydrogen carbonate and using the stoichiometry for reaction, calculate the mass of the sodium chloride that should produced from the reaction. This is your theoretical yield. Remember that any excess HCl was evaporated along with the water, and the CO2 escaped so you have isolated only the sodium chloride.

12. Calculate your percent yield of sodium chloride. 
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Data Table

	Mass of beaker and sodium hydrogen carbonate
	g

	Mass of empty beaker
	g

	Mass of sodium hydrogen carbonate
	g

	Mass of beaker and sodium chloride
	g

	Mass of sodium chloride (actual yield)
	g

	Theoretical yield of sodium chloride
	g

	Percent yield of sodium chloride
	%


1. Write a balanced chemical equation for the reaction of sodium hydrogen carbonate with aqueous HCl. 

2. Show your calculations for the theoretical yield of the sodium chloride.

3. Show your calculations for the theoretical yield of the sodium chloride

4. What are possible sources of error affected your yield of sodium chloride?
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