Name:____________________________________       Period:____              Date:___________________
Lab #____

Separation of a Mixture 

Minutes:____________

Background:  
Most of the materials we encounter in everyday life are not pure substances.  Materials such as cement, wood, soil, and ink are formed from physical combination of various substances and are called mixtures.  Mixtures can be classified into homogeneous (uniform) and heterogeneous (non-uniform).  Mixtures are characterized by two fundamental properties.  First, each of the substances in the mixture retains its properties; second, mixtures can be separated into their components by differences in their physical properties.

In this experiment you will separate the components of a mixture of iron, sand, and salt and determine what percentage of each your mixture contains.  You will separate iron from the sand and salt by taking advantage of its magnetic properties; you will separate the sand from the salt by using the difference in their solubility in water.  Salt will be separated from the water by evaporation.  Finally the masses of the components will be compared with the starting mass to demonstrate the Law of Conservation of Matter.
Aim:  Separate a mixture of iron, sand, and salt into its component substances and determine the percent composition of the mixture.  
Materials:


Mixture of sand (SiO2), salt (NaCl), and Iron (Fe) (provided by instructor)


Magnet

Beaker(s) (50mL, 250mL)
Watch glass


Funnel


Filter Paper (s)

Weighing dish


Stirring rod


Ring stand


Iron Ring

Hot Plate
Tongs or “Hot Hands”


Scale



Wash bottle


Water

Method:  
1. Measure and record the mass of a clean weighing dish.  Transfer your sample into the dish and find its mass.   
2. In pencil, write your lab group number and class period on the outside edge of each of two pieces of filter paper.  Use a small piece of masking tape to similarly mark a 50 mL beaker.
3. Find and record the mass of one of the labeled filter papers.  Use the magnet to separate the iron filings from the rest of the mixture, and place the iron on the filter paper.  Find and record the mass of the paper with the iron filings.  NOTE:   Use a barrier (paper or plastic) between the magnet and the filings to make separation of the magnet from the filings easier.
4. Transfer the remaining mixture (sand and salt) into a small beaker (a different beaker from that labeled in step 2).
5. Add 20-30mL of distilled water to the mixture in the beaker.  Stir the mixture to dissolve the salt.  Try to add the minimum amount of water in order to expedite later evaporation.  
6. Find and record the mass of the second prepared filter paper.  Fold the paper in quarters, dampen it slightly with water and place into a funnel.  

7. Set up the ring stand with the iron ring.  Place the funnel into the ring (if the ring is too large, use a clay triangle placed over the ring).  Record the mass of a clean dry beaker (50 mL) and watch glass and then place that beaker underneath the funnel.

8. Pour your sand/salt water mixture into the funnel.  Collect the filtrate, being careful to prevent splattering.  Small amounts of additional water may be used to rinse out all of the sand.  Be sure to pour all of the water used into the funnel.

9. Rinse the residue (wet sand in the funnel) with a small amount of distilled water from your wash bottle and collect all of the filtrate in the beaker.

10. When all of the water has passed through the filter paper, remove the filter paper from the funnel and blot it with a layer of paper towels to absorb the excess water; then place the filter paper in the hood.  You will obtain its mass on the next day (when the filter paper has dried).
11. Place the beaker with salt water on a hot plate.  Set the hot plate on low and evaporate the water by heating it gently until most of the water is gone.  Place the watch glass on the beaker when the contents are pasty and start to spatter.  Depending on time available, you might need to leave the beaker overnight to dry completely.  Make sure the beaker is labeled with your name(s).  

12.  When the salt and sand are dry, and the beaker is cool, record the mass of the filter paper with the sand and the beaker and watch glass with salt.
DATA: (20 points)
	Total Sample (step 1)
	Mass of Weighing dish with sample
	

	
	Mass of Empty Weighing dish 
	

	
	Mass of sample
	


	Iron (step 3)
	Mass of Filter Paper with iron
	

	
	Mass of Empty Filter Paper 
	

	
	Mass of Iron
	


	Sand (steps 6 & 12)
	Mass of DRIED Filter Paper with sand
	

	
	Mass of Empty Filter Paper 
	

	
	Mass of Sand
	


	Salt (steps 7 & 12)
	Mass of Beaker and watch glass with salt ONCE EVAPORATED
	

	
	Mass of Empty Beaker & Watch Glass 
	

	
	Mass of Salt
	


ANALYSIS: (30 points)
1. Refer to the total mass of the sample (mixture), and to the mass of iron you recovered.  What percent of the mass of the mixtures was the mass of iron?  Show the calculation neatly in the space provided; include formula and numerical setup and box the final answer.
2. Refer to the total mass of the sample (mixture), and to the mass of sand you recovered.  What percent of the mass of the mixture was the mass of sand?  Show the calculation neatly in the space provided; include formula and numerical setup and box the final answer.
3. Refer to the total mass of the sample (mixture), and to the mass of salt you recovered.  What percent of the mass of the mixture was the mass of salt?  Show the calculation neatly in the space provided; include formula and numerical setup and box the final answer.
4. Percent yield is a common way to evaluate the amount of product you have obtained through laboratory work.  Percent yield is determined in the following manner:

% Yield =      Actual amount of product obtained____    x 100          


       Theoretical amount of product possible


For the actual amount of product obtained, add together your iron, dry sand, and dry salt masses.


For the theoretical amount of product possible use the original total mass of the mixture before the experiment.


Show the calculation neatly in the space provided:

DISCUSSION: -- Use complete sentences – be specific in your explanations. (30 points)
1.  What physical properties did you use to separate:
a. The iron from the sand and salt? ___________________________________

b. The sand from the salt?___________________________________

c. The salt from the water? __________________________________

2.  Suppose a lab group reports a percent yield of 90%.  What is a possible explanation for the “missing” product?  Do not consider calculation mistakes; think about the procedure used.

3.  Suppose a lab group reports a yield of 105%.  Is it really possible to collect more iron, sand, and salt than was originally present?  What is a possible explanation for the “extra” product?  Do not consider calculation mistakes; think about the procedure used.

4. Based on your knowledge of terms used to classify matter:
a. Name one heterogeneous mixture present in this lab:___________________

b.  Name one homogeneous mixture present in this lab:____________________

c. Name one pure substance present in this lab:_____________________

Is the above classified as a compound or an element? _______________

5.  Read the section, Distillation on page 459 in your text.  Explain in your own words how crude oil is refined by the process called fractional distillation.  Tell if this involves physical changes or chemical changes.

CONCLUSION:  (20 points)
The purpose of this lab was to __________________________________________________ ____________________________________________________________________________.  A mixture of _____________, ____________, and _______________was separated using __________________________________________________________________________.    The initial sample had a total mass of _______________________.  The composition, based on separation, was __________ percent iron, _____________ percent sand, and ___________ percent salt.  When separated, the total mass of all the individual substances was ___________. The percent yield for this process was _____________, which varied from 100% by ________.  This difference could be due to ____________________________________________________ _____________________________________________________________________________ . The Law of Conservation of Matter states that ________________________________________ _____________________________________________________________________________.  This lab demonstrated this law through the following: _________________________________ _____________________________________________________________________________ _____________________________________________________________________________.  
