Name__________________________________ 
 Date_____________  
Period______


Any bit of matter exhibits physical and chemical properties by which it can be classified.  The physical properties useful to the chemist are color, odor, density, hardness, structure, solution, melting point, and boiling point.  Chemical properties are determined by the reaction of a substance with other substances.   Examples of chemical properties are combinations with acids and bases, reactions with oxygen and other active gases, and the reactions of the substances with other compounds.


Changes in which the physical or chemical properties of a substance are altered are considered physical or chemical changes, respectively.  Some chemical and physical changes are so closely related that it is difficult to tell the difference between the two.  Physical changes, after all, are often the changes we look for to determine whether a chemical reaction has occurred.  The test of a physical or chemical change is this: Does the change alter the nature of the substance?  If the shape, size, or physical state is altered but the chemical composition remains the same, the change is a physical change.  In a chemical change, which is often called a chemical reaction, the atoms of a substance are rearranged.  A chemical change requires that the new substance have a chemical composition different from the composition of the original substance.


In this laboratory activity, you will carry out certain procedures and determine in each case whether a chemical or a physical change is brought about.

Procedure #1:

1. Select 1 toothpick from the box.  Measure the length.  (Be sure to make the most precise measurement possible.)  Record the measurement.  Break the toothpick in half lengthwise.  Measure the new length.  Record the measurement.

2. Break a total of 5 toothpicks into small pieces and put the pieces in a BLACKENED test tube.  Heat the test tube strongly over a laboratory burner for several minutes.

3. Record your observations in Table 1.

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #1:

Toothpick


	Recorded to 2 decimal places
original length  ______ cm

The new length is shorter than the original length
new length  _________ cm

Is length intensive or extensive?

EXTENSIVE
	PHYSICAL CHANGE…change in appearance


	Toothpicks, broken and heated
	· VISIBLE GAS 
· ODOR

· GAS IS FLAMMABLE

· COLOR CHANGE OF TOOTHPICKS FROM BROWN TO BLACK

· FORMATION OF LIQUID AROUND MOUTH OF TEST TUBE

	CHEMICAL…evolution of gas, color change


Procedure #2:

1. Measure 3 g of sodium chloride (NaCl) and place in test tube.

2. Add 15 mL of distilled water to the test tube.  Stir with a glass rod.  

3. Record your observations in Table 1.

4. Set-up the necessary equipment to boil the solution in an evaporating dish (i.e. ring stand, wire gauze, etc.).

5. Pour the salt solution into the evaporating dish and heat it carefully until the water evaporates. 

· Have a watchglass ready to place on top of the evaporation dish as the crystals form.

6. Record your observations in Table 1.

7. Using crucible tongs, remove the dish from the heat and allow it to cool.  

8. Add 10. mL of distilled water.  Stir to dissolve.
9. Using your wash bottle and a minimal amount of distilled water, rinse the inside of the dish. 

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #2:

Sodium Chloride and Water
	Sodium Chloride is soluble in water, but not all of it dissolves.
-forms heterogeneous mixture

	PHYSICAL…change in appearance

	Sodium Chloride solution heated
	The water boils and evaporates and white crystalline solid forms

-homogeneous
Evaporation is an

(exothermic/ endothermic)

process.

ENDOTHERMIC
	PHYSICAL…the original crystals of salt return.  The solute re-crystallizes.  We have back what we originally started with.

	Sodium Chloride with added distilled water


	The crystals dissolve again.
-homogeneous mixture (solution)
	PHYSICAL… the appearance of the crystals has changed once more.  There has been no change in chemical composition of the crystals.  Sodium chloride is soluble in water.


Procedure #3:

CAUTION: Handle the silver nitrate carefully.
It burns the skin and turns the burned area black.

1. Add 1 mL (approx. 20) drops of silver nitrate (AgNO3) to the solution in the evaporating dish.  
2. Record your observations in Table 1.

3. Add 10. mL of distilled water to the evaporating dish.

· Have a watchglass ready to place on top of the evaporation dish as the crystals form.

4. Heat the solution until dry.  

5. Record your observations.

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #3:

Sodium chloride and silver nitrate solution


	When silver nitrate is added, a new white precipitate is formed.  The solution was originally colorless and transparent,it is now white and opaque.

	CHEMICAL… A color change and precipitate are both indicators of a chemical change.

	sodium chloride and silver nitrate with the addition of distilled water
	The material remains opaque.  The precipitate is insoluble in water..it doesn’t dissolve

	NO CHANGE or maybe a PHYSICAL CHANGE in that there is now more water in the mixture.  If there were any sodium chloride crystals remaining that didn’t react above, those crystals dissolved.

	sodium chloride and silver nitrate heated
	As the water evaporates, white crystals form

	PHYSICAL… Evaporation is a physical change.  The white precipitate is now completely crystallized.


Procedure #4:
1. Add 15 mL of ammonia water (NH4OH) to the solid in the evaporating dish.

2. Record your observations.

3. Discard the liquid in the sinks.

4. Rinse and thoroughly dry the evaporating dish.

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #4:

Ammonia and solid
	Upon addition of the ammonia water the crystals dissolve.
The white precipitate is soluble in ammonia water
During Procedure #4 list at least 3 physical, intensive properties?

1. Strong, pungent odor
2. colorless
3.  liquid
4. transparent

	Physical…Dissolving is a physical change


Procedure #5:
1. Obtain several cm of copper wire (Cu).  

2. Coil the wire around a pencil and place the copper wire in a test tube.  Carefully add silver nitrate to cover the wire completely.  Place the test tube in a test tube rack.

3. Observe this reaction 10 minutes before the end of the lab period.  

4. Record your observations.

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #5:

Copper and silver nitrate


	New precipitate forms on the wire.  It starts off as a lusterous, silver, sharp/pointed crystal.  Over time, the luster dulls and the solid turns a green/black color.
The liquid turns blue.

	CHEMICAL…. There is a new solid that is a different color than the original copper wire.  The liquid turns from colorless to blue...new properties, different from the original.


Procedure #6:
1. Using a mortar and pestle, grind approximately 1 g of copper (II) sulfate hydrate crystals, 
CuSO4 . 5 H2O, and place into an evaporating dish.  Heat the solid, slowly at first, then more strongly.  Record your observations.
2. Allow the evaporating dish to cool.
3. Add drops of water to the solid in the evaporating dish.  
4. Record your observations in Table 1.
5. Rinse and thoroughly dry the evaporating dish.
6. Copper (II) sulfate hydrate crystals are very large crystals.  The crystals you used in the lab, were 
            ground using a mortar and pestle.  Describe this change as being physical or chemical.

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #6:

CuSO4 . 5 H2O, before and after grinding 
	Large dark blue crystal becomes light blue powder upon grinding.  

	Physical, no change in composition, only a change in appearance.

	CuSO4 . 5 H2O, heated
	The powder turned white, possibly with some green undertones.

	CHEMICAL, color change.
There was also a change in the chemical formula.  The water that was originally bonded in the crystal has been removed, leaving a new crystal with a different chemical formula.

	Solid +  water


	Upon adding water, the powder turned blue

	CHEMICAL, color change
The water re-bonded with the white crystal.

This was an example of a reversible chemical change.


Procedure #7:
1. Obtain 3 g of Ammonium Chloride (NH4Cl) and place it in a test tube.

2. Add 15 mL water and stir.

3. Record your observations.

4. Rinse and thoroughly dry the test tube.

	Procedure
	Observations
	Type of change
 (P/C, or none)

	Procedure #7:

Ammonium chloride and water
	Ammonium chloride crystals are soluble in water.
The mixture becomes very cold indicating an endothermic change.
Is energy released or absorbed when water is added to ammonium chloride?
Endothermic changes involve energy absorption.
	PHYSICAL…the solute dissolved in the water…just a change in appearance.


Procedure #8: 

CAUTION: Use the Fume Hood!!!!!!!
1. Using a lab balance, measure out the following samples: 1.75 g of iron filings (Fe), and 1.00 g of powdered sulfur (S).

2. Test each sample with a magnet.

3. Mix the two samples thoroughly in a test tube.

4. Run the magnet along the bottom and sides of the test tube.

5. Slowly heat the iron-sulfur mixture in a burner flame for several minutes until the mixture “glows.”  

6. Allow the sample to cool, break the test tube, and examine the material by probing it with a spatula.

7. Run the magnet along the material.

8. Record your observations.

	Procedure
	Observations
	Type of change 
(P/C, or none)

	Procedure #8:

Iron Filings


	The iron filings are a lusterous, gray solid that is magnetic.

	PHYSICAL CHANGE
when magnetized… the appearance of the iron changes.


	Sulfur powder
	Sulfur is a solid yellow powder that is not magnetic
	NO CHANGE


	Iron filing and sulfur mixture


	A heterogeneous mixture is formed.  The iron is still magnetic.  
	PHYSICAL CHANGE..It is hard to see the separate components of the mixture, but the original properties of each substance remain intact.


	Iron filings and sulfur mixture, heated
	A yellow gas escapes from the mixture.  The gas has an odor.  A red liquid forms in the test tube.  While heated, the mixture gives off light.
After crushing, the solid is gray/black in color,  it has some areas of luster.  There also appears to have a “gold” color to the solid

The solid is NOT magnetic
The material you created at station #8 is commonly found in nature. What is the name of this “faux” metal?
FOOL’S GOLD  (Iron Sulfide)
	CHEMICAL.  There is a new material in the test tube that is unlike the iron or sulfur.
The new material has its own set of properties, i.e it is gray and not magnetic (or at least less magnetic).


