SYNTHESIS OF MANGANESE (?) CHLORIDE

Introduction: Manganese will react with HCl in a single displacement reaction. Although we can predict that H2 will be a product, the other product can be difficult to predict because manganese has several oxidation states. Today we will react manganese with HCl. We will determine the mass of Mn and Cl that combine to form manganese chloride. To determine the empirical formula, we must determine the number of moles of each element that combine and then determine the simplest whole number ratio.

Objective: Synthesize manganese chloride and determine its empirical formula.

Materials: Hot plate, 10 ml flask, sand bath, tongs, dessicator, scale, pipettes, mortar and pestle

Procedure:

1 Obtain a small piece of Mn and grind it up in a mortar and pestle.

2 Obtain a clean, dry 10 ml flask and determine its mass.

3 Add between 0.050 – 0.100 g of Mn to the flask. Mass the flask and Mn

4 Add 10 - 15 drops of concentrated HCl (caution!) to the flask.

5 Allow the reaction to proceed for 10 – 15 minutes or until the bubbling stops. If there appears to be any Mn left add 2 drops of concentrated HCl and wait for the bubbling to stop. Get out a hot plate and sand bath. Turn the heat to about 8 and place the sand bath on the plate. 

6 Place the flask in the sand bath so that it is about 2/3 covered with sand. Don’t let the sand get into the flask.

7 Heat the flask until nearly all of the moisture is gone.

8 Finish heating with a burner. Don’t heat directly but gently until all of the moisture appears to be gone.

9 Let the flask cool in a dessicator until it won’t burn you (about 3 min)

10 Mass the flask. 

11 Heat the flask again for about a minute. Cool for 3 min in a dessicator and mass the flask again. If the mass doesn’t change you can stop. If there is a change, repeat this step until the mass stays the same.

Data:

1 Mass flask

2 Mass flask + Mn

3 Mass flask + compound 

4 Mass flask + compound (2nd massing)

5 Mass flask + compound (3rd massing)

Calculations:

1 Mass Mn consumed

2 Moles Mn consumed

3 Mass MnClx formed 

4 Mass Cl 

5 Moles Cl 

6 Ratio of moles Cl to moles Mn

7 Empirical formula of Manganese chloride

8 Mass Percent Mn

9 Actual Mass Percent Mn – 43.6 %

10 Percent difference

Conclusions:

1 What would be the effect on your calculations if not all of the acid solution evaporated?

2 Why don’t we mass the HCl solution that we add to the Mn?

3 The dessicator is used to provide a dry environment when drying the product. This is necessary because the product readily absorbs water from the atmosphere. What might be the effect of drying outside of a dessicator?

4 Analysis of a 20.30 g sample of a compound shows that it contains 8.87 g of P and 11.43 g of O

A. Calculate the mass percent of P and O.

B. What is the empirical formula?

