Separation of Mixtures


One very important application of chemistry is the ability to separate mixtures into discreet substances. This may be necessary to obtain pure substances which may have intrinsic value such as gold and other precious metals. Separation may be desired because the properties of particular substances make them well suited for special purposes, such as iron, certain petroleum fractions, and various types of salts. There are many techniques that can be used to separate mixtures. Most of these techniques involve filtering, dissolving, distilling, selective chemical reactions, or a combination of these. The chemist’s job is to figure out which approach(es) will be successful, depending on the substances contained in the mixture and the properties thereof. In this experiment, you will separate three mixtures using a variety of processes – some chemical and some physical. You will also encounter the difference between quantitatively and qualitatively evaluating the effectiveness of the separation.
Purpose:

· To practice a variety of measurement skills,

· To utilize several separation techniques, and

· To consider why each technique is effective for some mixtures, but not for others.

Procedure:

Part I – Mixture of NaCl and SiO2 (Salt and Sand)

1. Label (mod and lab station #) and mass a clean, dry, empty 250 mL beaker.

2. Mass a sample (about 4 g) of the salt-sand mixture in the beaker.

3. Add about 12 mL of distilled water to the mixture and stir well.

4. Mass a clean, dry, empty evaporating dish and a watch glass cover.

5. Mass and fold a piece of filter paper to fit your liquid funnel and filter the salt/sand/water mixture into the evaporating dish.
6. Rinse the beaker with two successive 5mL portions of distilled water, each time pouring the rinsings through the filter.

7. Once all of the liquid has passed through the filter paper, remove the filter and its contents and place them in the beaker. Set the beaker in the oven to dry overnight.

8. Heat the evaporating dish over a Bunsen burner to remove the water. Take care to avoid loss of salt due to spattering. Be prepared to use a watch glass to cover the evaporating dish. Be aware that covering the evaporating dish will slow down the drying process, so only cover the dish if spattering becomes an issue. You may begin Part II now, while you wait for drying to occur.
9. When all of the water appears to be removed, measure and record the mass of the dish w/salt, then begin a cycle of heating to a constant mass.

10. After the beaker, filter paper and sand have been dried in the oven overnight, measure and record the mass.

11. Calculate the percentages of salt and sand in the original salt/sand mixture. (Do the percentages add up to 100%? Do the individual masses of salt and sand add up to the original total mass of the mixture?)

Part II – Mixture of BaCO3 and SiO2 (barium carbonate and sand)

1. Label (mod and lab station #) and mass a clean, dry, empty 250 mL beaker.

2. Mass about 3 g of the BaCO3 and SiO2 mixture in the beaker.

3. Add 25 mL of 1.0 M HCl to the mixture and stir until there is no more evidence of a reaction. Record your observations.

4. Filter the mixture. (We will be testing the effectiveness of this separation qualitatively, so there is no need for massing, other than “recipe” concerns.) As in Part I, rinse the beaker with two successive 5 mL portions of distilled water, poured through the filter.

5. Test for the presence of barium ions in the filtrate by adding 1 mL of dilute sulfuric acid. (Barium sulfate is insoluble, so…?)

Part III – Mixture of NaCl and BaCl2 (salt and barium chloride)

1. Label (mod and lab station #) and mass a clean, dry, empty 250 mL beaker.

2. Mass about 3 g of the NaCl and BaCl2 mixture in the beaker.

3. Completely dissolve the mixture in about 30 mL of distilled water.

4. Add 1 mL of acetic acid solution.

5. Add 15 mL of 1.0 M potassium chromate solution and stir occasionally for 10 minutes. (Acetic acid serves as a catalyst to help the barium chloride react with the potassium chromate. Salt will not react with potassium chromate.)

6. Filter the resulting mixture through three thicknesses of filter paper into any size beaker. The filtrate should be a crystal clear yellow solution.

7. Test the filtrate for the presence of barium by adding 5 mL of dilute sulfuric acid. Record your observations.

DATA & OBSERVATIONS

This experiment was conducted on_______________________.

	Mass of Beaker
	

	Mass of Salt/Sand and Beaker
	

	Initial Mass of Salt/Sand Mixture
	

	Mass of Filter Paper
	

	Mass of Evaporating Dish & Watch Glass
	

	Final Mass of Salt, Evap Dish and Cover
	

	Mass of Salt Collected
	

	Final Mass of Beaker, Sand and Filter Paper
	

	Mass of Sand Isolated
	

	Final Mass of Salt/Sand Mixture
	

	Percentage of Salt in Mixture
	

	Percentage of Sand in Mixture
	

	Obs. From Part II, step 3
	

	Balanced equation for this reaction…
	

	Obs. From Part II, step 5
	

	Was barium present? How do you know?
	

	Balanced equation for Part III, step 5…
	

	Obs. From Part III, step 7
	

	Was barium present? How do you know?
	


Compose a paragraph explaining why each technique worked for its own mixture, but would not have worked for the other mixtures.
