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Experiment 4: Empirical formula of an iron chloride 

Aim

To determine the empirical formula of an iron chloride.

Introduction

You will allow iron metal to react with a solution of copper (II) chloride to produce copper metal and a chloride of iron.  Remember that iron has two different oxidation states, +2 and + 3, so it could be either.  You will measure the mass of the iron used and copper formed in the reaction.  Using these mass measurements, you will determine the number of moles of iron and copper involved in the reaction.  The ratio of iron used to copper produced will allow you to determine the empirical formula for the chloride of iron.  

Equipment
	· balance

· graduated cylinder, 50 mL

· 2 beakers, 250 mL

· safety goggles

· crucible tongs

· copper (II) chloride dihydrate
	· wash bottle

· iron nails

· stirring rod

· sodium hydrogen carbonate

· steel wool

· 1mol dm-3  hydrochloric acid


Safety

· hydrochloric acid solution is corrosive and can cause severe injury.  Therefore you must:

· wear safety goggles and gloves;

· mop up small spillages with excess water.
· Copper (II) chloride is an irritant.  Avoid skin contact with this chemical
Procedure

1. Weigh a clean dry 250 ml beaker to the 0.01g.  Record the mass.

2. Zero the balance and add about 7.5 g of copper (II) chloride crystals to the beaker. 

3. Add 50 ml of distilled water to the crystals in the 250 ml beaker.  Stir the mixture until the crystals are completely dissolved.

4. Clean two dry iron nails with steel wool to remove any rust or protective coating.  Place the nails on the balance pan and determine their combined mass to 0.01g.  Record this mass.

5. Slide the nails carefully into the solution of copper (II) chloride.  Let the beaker stand undisturbed for at least 20 minutes.  Record your observations as to what happens as the reaction proceeds.

6. Using a pair of crucible tongs and being careful not to dislodge any adherent reaction product, remove the nails one at a time from the reaction solution.  Hold each nail in turn over the reaction beaker and use a jet of water from a wash bottle to rinse the reaction product off the nails and into the beaker.

7. Allow the nails to dry on a paper towel in a safe place.  You will need to weigh them later.

8. Carefully pour the liquid portion of the remaining mixture in the reaction beaker into another 250 ml beaker which is the collection beaker, leaving the solid product behind (decanting).

9. The collection beaker is used to avoid the possibility of accidentally pouring reaction product down the drain.  Dispose of the decanted solution.

10. Wash the reaction product in the reaction beaker with 25 ml of distilled water. Decant the wash water into the collection beaker.  Repeat the washing and decanting process another 3 times, being careful to avoid any loss of reaction product.  The contents of the collection container can be safely poured into the sink.

11. Now wash the remaining reaction product with 25 ml of hydrochloric acid. Decant the acid into the sink. Wash the solid again with 25 ml of distilled water.  Decant the wash water.

12. Allow the reaction beaker containing the solid product to be dried.

13. Weigh the nails together to the nearest 0.01g.  Record the mass in the data table.

14. After the beaker has dried, weigh the beaker and its contents to the nearest 0.01g.

Calculations
