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Purpose: 

This experiment was designed to better comprehend the properties of matter and the mixtures they make up. Separating a mixture into its common elements serves the purpose of learning the scientific methods for this procedure. Also by working with the separate elements of the mixture, one experiences first-hand the properties of contrasting matter.

Hypothesis: 

If the mixture is separated accurately with the correct methods of mixture separation, then the components of iron, salt, and sand will be identical to the initial proportions of 2%, 51%, and 47%, respectively.

Materials: 


Plastic cup containing salt, iron, and sand mixture


Separate plastic cup

Magnet

Paper towel

300 mL of Water

Beaker with watch glass


1 Hot Plate


1 Pair of Gloves

Stirring Rod


Funnel


2 Coffee Filters


Scale

Procedure:

1. Using the scale, determine the mass of both empty plastic cups, two coffee filters, the beaker, and watch glass separately.

2. Receive the salt, iron, and sand mixture in the plastic cup from your teacher.

3. Determine the mass of the mixture in the cup.

4. Deduct the mass of the plastic cup from the entire mixture to find the mass of the mixture alone.

5. Pour the mixture in the cup onto a spread out paper towel and clean the plastic cup for later use.

6. Move the magnet carefully just above the mixture until all of the iron filings have separated from the mixture and attached to the magnet.

7. Separate the iron filings from the magnet and place them into the separate cup.

8. Determine the mass of the iron filings in the cup. 

9. Deduct the mass of the cup from the combined mass of both to find the mass of the iron.

10. Pour the salt and sand mixture from the paper towel into the beaker used to hold the mixture.

11. Add 300 mL of water into the beaker containing the salt and sand mixture.

12. Stir the mixture in the beaker with the stirring rod to ensure the solid is dissolved as much as possible into the water.

13. Place a coffee filter in one of the funnels over the cleaned plastic cup.

14. Slowly pour the water mixture into the filter, stopping occasionally, for the filtering process can be lengthy.

15. Once the entire mixture has been filtered, put aside the first coffee filter.

16. Place the second coffee filter in the funnel back over the beaker.

17. Slowly pour the water mixture from the plastic cup in the filter, to allow for a second filtration.

18. Once this mixture has been filtered, set aside the second coffee filter with the first one.

19. Once both coffee filters are dry, determine the combined mass.

20. Deduct the mass of the two coffee filters from combined mass to produce the mass of the sand remains.

21. Place the beaker, with watch glass, on the hot plate and turn to a high setting.

22. Boil the salt water mixture until only salt remains.

23. Determine the mass of the beaker with the salt remains.

24. Deduct the mass of the beaker alone from the combined, to obtain the mass of the salt remains.

25. Dispose of or clean all materials in the experiment, according to the teacher’s instructions.

Results: 


After spreading the mixture out onto the paper towel, the magnet easily collected the iron filings from the sand and salt. However the subtraction of the iron from the mixture did not noticeably make a difference in the appearance of the mixture. When we stirred the salt and sand mixture with the 300 mL of water, the salt dissolved into the water along with some sand. However, a portion of the sand remained at bottom of the beaker. The mixture appeared to be a murky brown color. During the first filtration of the water mixture, some sand was collected, but the mixture still retained a measurable amount of sand and a somewhat lighter brown color. During the second filtration, more sand was collected to leave a salt water mixture. Once we boiled the mixture to cause the water to evaporate and the water level was low, it began to pop rather than boil. In the end white circular salt deposits began to appear around the sides and on the lid of the beaker. Using the effects of magnetism, filtration, and evaporation, the mixture of salt, sand, and iron was separated into its separate components.
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	MATERIALS AND MIXTURE COMPONENTS
	MASS

	Iron, salt, and sand mixture in plastic cup
	33.6 grams

	Plastic cup
	5.7 grams

	Iron, salt, and sand mixture
	31.5 grams

	Second plastic cup with iron filings
	2.6 grams

	Second plastic cup
	2.1 grams

	Iron filings
	.5 grams

	Sand in the coffee filters used for 2 filtrations
	17.5 grams

	2 Coffee Filters
	3.2 grams

	Sand
	14.3 grams

	Beaker with watch glass and salt deposits
	226.4 grams

	Beaker 
	158.5 grams

	Watch Glass
	52.5 grams

	Salt Deposits
	15.4 grams


Analysis: 

After separating the iron, salt, and sand in the original mixture the determined masses gave a rough images of the percentages in the mixture. The total mixture’s mass was 31.5 grams. The iron filings had a mass of .5 grams, the sand was14.3 grams, and the salt was 15.4 grams, as shown in the graph below.
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By dividing the mass of a component by the total mass of the mixture and then multiplying by 100%, the percentage of each component is acquired. The percentages of iron sand, and salt are 1.59%, 45.40&, and 48.89%, respectively, as shown in the graph below. About 4% of the original mixture seems to have been lost due to error or method during the experiment.
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The rough percentages of the components of the mixture turn out to be 2%, 46%, and 49%. This closely correlates with the original percentages of 2%, 47%, and 51%. On a grand scale, the percentages match up to provide basic reasoning for this experiment. The scientific methods of separation were used in a way that promoted success and rough accuracy. During filtration, some of the sand most likely passed through the filters, to lower the mass of the sand. In the evaporation, some of the salt deposits most likely escaped through the open spout. Also, during the experiment, the mass of the mixture decreased as result of error in method to make up for about 4% of the original mixture. This makes up for the lacking in the hypothesis.

Conclusion: 

When we separated the mixture into its original components of iron, sand, and salt, the percentages were not precisely the same as in the beginning of 2%, 47%, and 51%. 
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Due to minimal, inevitable error, the separation lost about 4% of the overall mixture. Also, mass was lost due to other errors as well, as will be explained below. Specifically, we should have used finer filter paper for accuracy and evaporated the water in a way that which the salt could not escape.
During the lab, there were multiple errors that most likely affected the results. When we poured the mixture out on the paper towel, separated the iron, and poured the mixture back into the cup, bits of the mixture were probably still attached to the paper towel. However, this may be too insignificant to affect the results. Also, using the magnet to separate out the iron was probably not the best method, because, undoubtedly, iron bits still remained. When removing the iron from the magnet, crude measures were taken, and iron mass must have been lost in the process. The coffee filters were also crude methods of filtration, and some sand probably passed through. Salt deposits may have gotten trapped in the filters as well, or an amount could have escaped from the opening between the beaker and watch glass.
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