Determining the Empirical Formula for a Compound


A student reacted 1.41 grams of aluminum with hydrochloric acid.  The reaction was exothermic and produced a gas that produced a “popping” sound when brought near a burning match.  After all of the bubbling stopped, the student evaporated the product to dryness and 6.97 grams of an aluminum-chloride product was obtained.  

Calculation:  Using the data in the experiment described above, calculate the empirical formula for the aluminum-chloride product.

Pre-Lab

1. Define empirical formula.

2. Define exothermic.

3. What gas was produced in the reaction described above?

4. How will you know when your product is completely dry?

5. Using the rules for formula writing, what is the formula for magnesium chloride?

6. Using the formula from Pre-lab #5, calculate the percent by mass of magnesium in magnesium chloride.

In this investigation you will:

· Develop a procedure to determine the empirical formula of the magnesium product produced from the reaction of a known mass of magnesium with hydrochloric acid.

· Create a table to record all necessary data.

Requirements for your procedure:

· Heat the evaporating dish before placing any substance in it.

· Allow the evaporating dish to cool for a couple of minutes before measuring its mass after heating.

· Continue to heat your product until you are SURE that ALL of the water has been driven off.  Make sure you include places for these measurements in your data table.

Calculations

1. Calculate the mass of the magnesium that reacted.

2. Calculate the moles of magnesium that reacted.

3. Calculate the mass of magnesium chloride produced.

4. How many grams of chlorine reacted?

5. Calculate the moles of chlorine that reacted.

6. Determine the whole number mole ratio of chlorine to magnesium in magnesium chloride and write the formula for magnesium chloride.

7. Using the formula you calculated in Calculation #6, determine the percent magnesium in magnesium chloride.

Analysis and Critical Thinking

1. Compare your experimental percent magnesium from Calculation #7 to the theoretical percent og magnesium determined in Pre-lab #6.  Suggest a cause for any experimental error.

2. Explain why it is important that a constant mass is reached before you stop heating your product.

3. The molecular formula of hydrogen peroxide is H2O2.  What is its empirical formula?

4. How is the chemical composition of carbon monoxide, CO, similar to that of carbon dioxide, CO2?  How is it different?

5. A sample of sulfur having a mass of 1.28 g combines with oxygen to form a compound with a mass of 3.20 g.  What is the empirical formula of the compound?
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