TITLE: Separation of a Mixture

PURPOSE:  The purpose of this laboratory is to separate a mixture into its component parts and to determine the percent composition of the sand/salt mixture.
BACKGROUND INFORMATION:
Chemists frequently work with mixtures.  Usually, only one component of the mixture is desired, which makes the other components impurities.  Chemists have developed techniques to remove the desired component from the impurities or to isolate each individual substance in the mixture.  A great amount of a chemist’s time goes into separations.
There are two types of mixtures: (1) heterogeneous mixtures and (2) homogeneous mixtures.  Heterogeneous mixtures are the mixtures that are not the same throughout.  In other words, the individual components can be differentiated from each other within the mixture.  An example of a heterogeneous mixture is a chocolate chip cookie; the chips can be differentiated from the sugar cookie portion.  Homogeneous mixtures are mixtures that look the same throughout.  In other words, the individual components of the mixture cannot be differentiated from each other within the mixture.  An example of a homogeneous mix is salt water; the salt and the water portions cannot be differentiated.

In this experiment, a heterogeneous mixture of sand/salt will be separated into its component parts.  Differences in solubility allow the salt to be dissolved in water; leaving the sand still in its solid phase.  The salt water is separated from the sand through filtration; the sand remains in the filter paper and the salt (now in the salt water) is collected.  The salt is recovered by evaporating the water from the salt water solution.  The sand is then dried.  Hence, the components of the sand/salt mixture are separated.  The percentage composition of the mixture can be determined using the mass of the initial mass of the mixture (sand/salt) and the mass of the sand and salt, separately, at the end.    
PROCEDURES:

1. Mass a SMALL beaker.  Record the mass.  ALSO record your balance number.
2. Mass out approximately 4 grams of the sand/salt mixture into the small beaker, record the exact mass of the beaker and mixture.

3. Add 30 mL of tap water to the mixture and swirl.

4. Mass ONE clean piece of filter paper.  Record the mass.

5. Mass an Erlenmeyer flask.  Record the mass.

6. Place the Erlenmeyer flask UNDER the filtration apparatus.

7. Decant the liquid of the mixture into the filter paper (NOTE: pour out as much liquid as possible before pouring the sand into the filter paper).  NOTE: Do not let the level of the water rise above the top of the filter paper.
8. Add a small additional amount of water from a wash bottle to the small beaker, SWIRL and before the residual sand settles, pour the water onto the filter paper.  REPEAT if necessary.  (NOTE: the more water you use, the more you’ll have to boil off in subsequent steps)

9. Rinse the sand in the filter paper with a small amount of water (NOTE: you must collect all the water that is used to rinse the sand/salt mixture).  REPEAT this step a second time.

10. When filtration is complete, carefully remove the filter paper, place it on a paper towel (NOTE: the paper towel should have your name on it), and leave it off to the side (where your teacher has designated) for it to dry.  Allow it to dry overnight.
11. Using a Bunsen burner, evaporate the water (filtrate) from the Erlenmeyer flask.  Let it cool.  When cool, mass the large beaker and salt.  RECORD the mass.  NOTE: BE CAREFUL WHEN HEATING.  Remove the heat as soon as the water is gone to avoid salt splatter.

NEXT DAY

12. Mass the filter paper and sand.  RECORD the mass.

13. Clean your equipment and put it in its proper place.

14. Wash your hands.

DATA TABLE:

Mass of SMALL beaker

Mass of SMALL beaker + sand/salt mixture

Mass of filter paper

Mass of Erlenmeyer flask
Mass of Erlenmeyer flask and salt
NEXT DAY, Mass of filter paper + sand

CALCULATIONS:

1. Calculate the mass of sand/salt mixture.

2. Calculate the final mass of salt.

3. Calculate the final mass of sand.

4. Calculate the percentage of salt in the mixture.

5. Calculate the percentage of sand in the mixture.

QUESTIONS:
1. What was the purpose of the water in step 3?

2. Define the word, decant.

3. In step 9, why does the sand on the filter paper have to be rinsed?
4. What procedure would you follow to separate a mixture of iron filing, powdered charcoal and sugar?

5. What effect would using far too much water to dissolve the salt have on the results?

6. What are some sources of error for this lab?  (NOTE: Error must have two components: (1) the error made and (2) how the error affects the results.  In addition, human error is not a valid error; ‘read the balance wrong’ is not a valid error).  EXAMPLE: The water/sand/salt solution rose above the filter paper in the filtration apparatus and sand passed down the outside of the filter paper into the large beaker.  Therefore the mass of the salt is greater than accurate due to the added mass of the sand.

