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Prelab
Show your Calculations for the following problems

1. How many grams of sulfur would combine with 26.1 g of potassium to form K2S?

2. A 1.31g sample of sulfur was reacted with chlorine to form 4.22g of compound. What is the empirical formula of the compound?

3. 0.256g of a lanthanum oxide was decomposed and produced 0.219g of lanthanum. What is the empirical formula of the compound?

4. What is the purpose of heating the empty evaporating dish and watch glass?

5. What is the purpose of the watch glass? Why is it not necessary to know the individual masses of the evaporating dish and watch glass?

Determination of the Empirical Formula for Zinc Chloride

Objective: To experimentally determine the empirical formula for the product of the reaction between metallic zinc and hydrochloric acid by recovering the product by evaporating it to constant dry mass. 

Introduction: When zinc metal is reacted with hydrochloric acid, hydrogen gas is released and an aqueous solution of zinc chloride is produced. The zinc chloride solution when evaporated to dryness leaves a pure salt product. In order to calculate the simplest whole number ratio of chlorine to zinc or empirical formula for zinc chloride, we need to use the initial mass of zinc and the solid product formed. It is important that all of the zinc used be reacted and that large excess amounts of hydrochloric acid not be used. Then, from the mass of zinc consumed and the total mass of product formed, the masses of both zinc and chlorine may be determined. Converting these to number of moles and then calculating the simplest whole number ratio, by dividing by both by the smaller of the two numbers, gives the empirical formula. If either of the numbers is non-integral, then multiply by the smallest number required to give two whole numbers as subscripts in the formula unit: ZnxCly. 

Procedure
1. Mass an empty weighing boat to the nearest 0.01g. Place approximately two grams of granular zinc metal in the weighing boat and mass them to the nearest 0.01g. Calculate the mass of the zinc. Record the masses in the data table.

2. Place the zinc in a large test tube and add 15.0mL of 6M hydrochloric acid. Observe and record the indications of reaction initially. Remember that we do not want an excess of zinc and we want most of the hydrochloric acid to be consumed. Let the test tube stand over night until all the zinc reacts.

3. Mass a clean, dry evaporating dish and watch glass to the nearest 0.01g and record their mass in the data table. Your instructor will have already dried the dish and watch in an oven before the lab.

4. CAREFULLY pour the zinc chloride solution into the evaporating dish. Rinse the tube twice with 1-2 mL of distilled water to transfer the rest of the zinc chloride solution to the dish. A couple of small rinsings are better than one large rinsing. 

5. Cover the dish with the watch glass and carefully heat the dish with a moderate flame to evaporate all the water. Try not to splatter the solution, which will result in a loss of the compound. The first solid to appear will be the zinc chloride dihydrate. To remove the water from the hydrate, heat the solid until it melts. Once it is completely molten, stop heating and let the dish cool to room temperature in a desiccator. Record the mass of the dish and compound. Depending on how rapidly you did the initial heating, you may see only the molten compound and never see the hydrate. Do not overheat the molten compound or it will vaporize.

6. To ensure that the water has completely evaporated, reheat the dish and compound for a couple of minutes. Cool the dish to room temperature in a desiccator and remass. If the mass is not within 0.1g of the previous mass, repeat the procedure until this is achieved.

7. Complete the calculations of the empirical formula.

Determination of the Empirical Formula for Zinc Chloride
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 Data Table 

	Mass of weighing dish and zinc metal
	g

	Mass of empty weighing dish
	g

	Mass of zinc metal
	g

	Mass of the empty evaporating dish and watch glass
	g

	Mass of the evaporating dish, watch glass, and zinc chloride after the first heating
	g

	Mass of the evaporating dish, watch glass, and zinc chloride after the second heating
	g

	Mass of zinc chloride formed
	g

	Mass of chlorine in the compound
	g

	Moles of zinc in the compound
	mol

	Moles of chlorine in the compound
	mol

	Mole ratio of chlorine to zinc in the compound
	

	Empirical formula for zinc chloride
	


Show your calculations for the above.

Answer the Following Questions

1. For each of the following, state the effect (increase, decrease, no change) on the calculated mass of chlorine and the mole ratio of chlorine to zinc. Explain the effect in terms of the mass of the zinc chloride and the mass of chlorine. Assume that your original mass of zinc is correct.

a. All the reaction mixture was not transferred to the evaporating dish.

b.  All the water was not evaporated during the heating process.

c. Some of the reaction mixture splatters out of the evaporating dish during the heating process.

d. Some of the zinc chloride is lost by vaporizing the solid due to overheating the solid.

e. Soot for the burner is deposited on the evaporating dish during heating to evaporate the water.

f. Water is adsorbed by the zinc chloride during the cooling process but before the compound is massed.

Conclusions: 


What was your empirical formula? What possible sources of error might have affected your results and how might they have affected it?
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