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	Physical and Chemical Changes
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Introduction
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Have you ever thought of your eyes as powerful tools for studying chemistry?  Many of the properties of matter and the changes it undergoes can easily be determined through careful observation.  Physical properties include color, odor, density, solubility, and the state of the matter.  Chemical properties describe the changes that take place when new substances are formed during a chemical reaction.  


When matter undergoes a change, it is classified as either a physical change or chemical change.  A physical change is when the same substance has a different appearance.  A new substance is not formed.  Melting, dissolving, grinding, and evaporating are all physical changes.  A chemical change is the formation of a new and different substance. The rusting of iron, during which the new substance iron (III) oxide forms from iron (Fe) and Oxygen (O2), is an example of a chemical change.


In this experiment you will observe a variety of materials and describe their physical properties.  You will then cause some of the substances to undergo changes.  Based upon your observation, you will determine whether the changes are physical or chemical.

I.  Pre-Lab Questions:  All answers will be found throughout this lab.
1. What is the main difference between a physical change and a chemical change?
2. What precautions must be observed when using hydrochloric acid?
3. After the piece of magnesium is burned, what is done with the combustion product?
4. What does it mean to ‘tare’ a balance?
5. Explain why the burning of magnesium is hazardous.
6. Explain the difference between ‘soluble’ and ‘insoluble’.  

7. Is solubility a physical or chemical change?  Why?
II.  Purpose/Hypothesis

State the purpose of this laboratory experiment: _____________________________________

____________________________________________________________________________________________________________________________________________________

III. Equipment and Chemicals

	1 Lab burner & striker
	1 hot plate
	1 digital balance 

	12 test tubes, small
	1 rubber tubing
	1 spatula

	1 test tube rack
	1 rubber spatula
	2 plastic baggies

	1 test tube tongs
	1 Grease pencil
	2 funnel paper, large

	1 forceps
	1 Graduated cylinder
	1 funnel paper, small

	2 beaker, 250-ml
	6M hydrochloric acid
	sulfur

	1 Buckner funnel
	2 2cm pieces of Mg ribbon
	iron filings

	1 watch glass
	1 Beaker tongs
	sodium hydrogen carbonate

	1 wash bottle
	1 weight boat
	sodium chloride

	1 glass stirring rod
	sand
	sucrose


Safety

· Wear safety goggles at all times!  Hydrochloric acid is very corrosive and can cause blindness and / or burns to the skin.  

· Do NOT look directly at the burning magnesium.  The intense light may damage eyes.  Do NOT inhale the smoke that is produced when magnesium burns.  Magnesium is extremely flammable.  Keep unused strip away from open flames. 
· Powdered sulfur is irritating to the moist membranes of the eyes, nose and throat.  
· Do NOT taste or touch (with bare hands) any of the chemical substances.  

· Hot glass looks just like cool glass.  Be sure that the test tube is cool before handling. 
 
· Return or dispose of all materials according to the instruction of the teacher.

IV.   Procedure

Part A – Day 1
1. Obtain a mixture of salt (NaCl) and sand (SiO2) from your instructor.  Do NOT use the salt and sand at your lab station.  

2. Turn on the balance.  Wait until the digital display reads 0.0g.  Place a weigh boat onto the balance.  Zero the balance (tare) by pushing the tare button.  When you use the tare you are compensating for the weight of the container you are using.  Add the mixture into the weight boat.  Never place chemicals directly on the balance pan!  Record the mass and baggie number in Data Table 3. 

3. Transfer the NaCl and SiO2 mixture (mixture from the baggie) to a 250-mL beaker.  Add 30 ml of distilled water to the salt-sand mixture. Using a glass stirring rod mix the sodium chloride-salt mixture and water together.  
4. Place the mesh into the Buckner funnel, and then place the small filter paper into the Buchner funnel and dampen the surface with distilled water.  Place the Buchner funnel onto the filtering flask set up and turn on the water to pull a vacuum.


5. Carefully add the sample into the Buchner funnel.  Using the wash bottle, rinse the bottom of the beaker to remove any sand particles stuck to the sides of the beaker.  Use as little water as possible!


6. Once all the sand is in the Buckner funnel, rinse the sand with 10-ml of water from the distilled water bottle.

7. Turn off the water and remove the Buckner funnel with the sand from the filtering flask.  Transfer the filtrate (the liquid in the bottom of the flask) to a 250-ml beaker.

8. Transfer the small filter paper and sand from the Buckner funnel to the large filter paper, taking care not to lose any sand.  Place the sand and paper into the lab drawer.  Shut the drawer carefully and allow it to dry overnight.

9. Cover the beaker containing the filtrate (the liquid part that is collected after filtering) with a watch glass.  Place the beaker on a hot plate.  Heat the beaker slowly until the filtrate has completely evaporated.  After cooling the beaker, use a spatula to scrape out the dried residue in the beaker.  Allow to dry overnight. 

Part B:  Testing for solubility (Do this while your water is evaporating.) – Day 1
10. Using a grease pencil label 6 different test tubes: sulfur, iron filings, sodium hydrogen carbonate, sodium chloride, sucrose, sand
11. Transfer a small sample (using only the tip of the spatula) of each of the following substances into the appropriate labeled test tubes:  sulfur, iron filings, sodium hydrogen carbonate, sodium chloride, sucrose, sand.  Be careful not to contaminate the substances.  Rinse the spatula with  D.I water & dry with a paper towel between each substance transfer.
12. Test the solubility of each substance by mixing each sample with 10 ml of distilled water.  Using a glass-stirring rod, mix each test tube for 1 minute.  Rinse the glass stirring rod with distilled water between each use.  Record observations for solubility (insoluble or soluble) in Data Table 1.  Remember, soluble substances will completely or almost completely dissolve in water, insoluble substances will not.
13. Dispose of all solid substances that you are not required to keep into a paper towel, and throw the paper towel into the waste basket - NOT down the sink.  All liquids you are not required to keep in this experiment may go down the center sink with plenty of water.  Wash all lab equipment with water and soap then dry.  Place all test tubes upside down in the test tube rack to dry.  Wipe down lab station with a wet paper towel and then thoroughly clean with ‘Fantastic.’  Re-fill the plastic wash bottle with distilled water.  
Part C –Day 2
14. Using tongs, place one of the 2cm strips of magnesium into the bottom of the labeled test tube.
15. Test the solubility by mixing the magnesium strip with 5 ml of distilled water.  Using a glass-stirring rod, mix for 1 minute.  Record observations for solubility (insoluble or soluble) in Data Table 1.  Remember, soluble substances will completely or almost completely dissolve in water, insoluble substances will not.
16. If magnesium remains in the test tube and does NOT dissolve, retrieve it with the forceps and use it for the next step.
17. Light the burner.  Position a watch glass near the gas burner.  Using forceps, grasp one end of a magnesium ribbon strip and hold it in the flame until the magnesium ignites.  Quickly position the burning magnesium OVER a watch glass, so that the combustion products (the ashes) fall ON the watch glass. DO NOT DROP the burning magnesium onto the watch glass!!!   Compare the physical appearance of the combustion product with the physical appearance of the original magnesium ribbon.  Record observations in Data Table 2. CAUTION: Do not look directly at the burning magnesium.

18. Label two test tubes:  Magnesium, Magnesium combustion product.  Place a new strip of magnesium into the labeled test tube.  Place the Mg combustion product on the watch glass into the second test tube (Be careful to place only the ashes into the second tube: DO NOT add any unburned pieces!).  
19. Carefully add 10 drops of 6M hydrochloric acid to each test tube.  Feel the bottom of each test tube.  Record observations. 


20. Using a spatula, place a small amount of sucrose into a new clean test tube.  Using test tube tongs, heat the test tube gently in the flame and watch carefully for changes (make sure recording of observations is taking place).  Periodically remove the tube from the flame and check for odors by wafting towards the nose.  Record observations in Data Table 2.  CAUTION:  When heating a test tube, never point the mouth of it at yourself or anyone else.

21. After letting the test tube cool, examine the residue and test its solubility by adding 5 ml of water.  Record observations in Data Table 2.  
22. Using a spatula, place a small amount of the sodium hydrogen carbonate into a new test tube. Carefully add 5 drops of 6M hydrochloric acid.  Touch the bottom of the test tube with the hand.  Record observations in Data Table 2.
23. Clean and dry all materials.  Place washed test tubes upside down to dry.
Part D – Day 2

24. Weigh the mass of the dried sand and the dried salt.  Record in Data Table 3.


25. Label one plastic bag “salt product” and one “sand product”.  Place the salt and sand in the labeled bags.  Staple these bags to a computer sheet of paper labeled with all of the group’s names on it, the lab station, and the period.  These bags must be turned in before the group leaves class.  
Part E – Clean Up –Day 2
26. Dispose of all solid substances that you are not required to keep into a paper towel, and throw the paper towel into the waste basket - NOT down the sink.  All liquids you are not required to keep in this experiment may go down the center sink with plenty of water.  Wash all lab equipment with water and soap then dry.  Place all test tubes upside down in the test tube rack to dry.  Wipe down lab station with a wet paper towel and then thoroughly clean with ‘Fantastic.’  Re-fill the plastic wash bottle with distilled water.  
V.  Data

Data Table 1 – Testing Physical/Chemical Properties of Matter

	Substance and Formula
	Solubility in Water

(insoluble, soluble)
	Substance and Formula
	Solubility in Water

(insoluble, soluble)

	Sulfur, S
	
	Sucrose, C12H22O11
	

	Iron Filings, Fe
	
	Sand, SiO2
	

	Sodium hydrogen carbonate, NaHCO3
	
	Magnesium, Mg
	

	Sodium chloride, NaCl
	
	
	


Data Table 2 – Testing Physical/Chemical Properties of Matter

	Reaction
	Observations

	Magnesium

     ( burned in air
	

	Magnesium

     ( reacted with 6M HCl
	

	Mg combustion product

     ( reacted with 6M HCl
	

	C12H22O11
     ( heated
	

	C12H22O11
     ( solubility
	

	NaHCO3
     ( reacted with 6M HCl
	


Data Table 3 – Separation of Mixtures Using Physical and Chemical Properties     Baggie # ______
	System
	Data

	Before filtration process


	Mass mixture  
 
	_____________g

	 After filtration process
	Mass of dry sand 
  
	_____________g

	After filtration process
	Mass of dry salt    

	_____________g


VI.  Analysis

Calculate the percent error for both the separated salt and the separated sand.   You must obtain from your teacher the amounts of salt and sand given to you in your original mixture.  Show all work.

Baggie #  __________

Data Needed:


Original Mass of Salt (Get value from teacher)   _____________ 


Original Mass of Sand (Get value from teacher)  _____________

Mass of measured dry Salt (from Data Table 3)  _____________ 


Mass of measured dry Sand (from Data Table 3) _____________
1.  Percent Error of SAND = _____________

Calculate your percent effort of sand using the formula below.  Show all work.      
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2.  Percent Error of SALT = _____________

Calculate your percent effort of salt using the formula below.  Show all work.
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VII.  Conclusion Questions

1. The following is a list of changes you observed in Part A, B and C.  Indicate whether each change was a physical change or a chemical change and explain your reasoning.  Refer to your observation table.
a. Mixing Salt, Sand and Water
b. Filtering Salt, Sand and Water
c. Burning Magnesium
d. Mixing Magnesium with hydrochloric acid.
e. Heating Sucrose
f. Mixing sodium hydrogen carbonate with hydrochloric acid.
2. Explain what might have caused the percent error (getting less or more than you were given originally) in your sand/salt filtration experiment.  You must comment on your calculated percent error for each product.  
3. State in your own words the law of conservation of mass.  
4. How does the conservation of mass apply to this lab?

5. What effect would using far too much water to dissolve the salt have on the results?  Explain.
6. If you were to redo this experiment, how would you change either the procedure or what you did?
[image: image6.wmf]7.    In detail, explain how the separation of the salt and sand mixture could apply to the real world.  
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This is the best lab EVER.  
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