

LAB:  Physical & Chemical Changes
Physical & Chemical Changes

Purpose	To utilize an intensive property (density) in order to identify various materials and to investigate the difference between physical and chemical changes.

Discussion  	Quantifying properties of substances grant us a definite set of characteristics by which a substance is recognized, classified or quantified.  Quantitative measurements like volume, mass and weight are called extensive properties because they afford measures of quantity.  However, they are not useful in identifying a substance.  Melting point, boiling point, solubility and density are important intensive properties of a material.  These are used to distinguish different elements or compounds.    

Substances are generally classified by physical and chemical properties.  Physical properties are characteristics that can be observed without the production of a new substance (i.e. no chemical change).  Physical changes can include phase changes from solid to liquid to gas, solubility (e.g. different substances dissolve in water to various degrees), color, odor, taste, hardness, texture, melting point, boiling point, electrical conductivity, crystalline forms or amorphous forms (i.e. no definite shape), and density.  Metallic properties such as ductility, malleability, luster, and heat or electrical conduction are also means to recognize a physical change.  A sugar cube can be dissolved in water, but it is still sugar and water constituting a physical change.

Chemical properties are characteristics that describe how a substance interacts (or fails to interact) with other substances accompanied by the formation of a new substance.  Combustion (burning), reaction with air, reaction with water, acidity and basicity all constitute chemical properties.  Chemical changes result in the production of a new substance with a different composition from the original substance.  Such changes are observed as color changes, precipitation formation (solid formed in liquid), and gas formation (bubbles released).  Hydrogen gas (H2) added to Oxygen gas (O2) yields water (H2O) as an example of a chemical change showing a product with different composition than the reactants.

Materials	

9 unknown Substances:  	steel, bronze, aluminum, water, isopropyl alcohol, ethyl alcohol, plastic, lead, wood 

Metric ruler	100 ml Grad. Cyl.	125 ml Erlenmeyer	Big balloon 
250 ml beaker 	Water	Pc. of thread/string	Mortar & pestle	
Small Balloon 	Pin	Match	Sugar
NaCl (salt)	Evaporating dish	CuSO4 crystals	3 M  HCl
Aluminum Foil	Calculator	Vinegar (GAA)	Pre- 1982 Penny
H2O2	Cut Nail	Demagnetizer	Cow Magnet		
	Sodium Metal	Indicator	Ripple Tank


Procedures Using Physical and Chemical Properties

5.  	We will perform various tasks and reactions as a class.  Determine whether a change or property you observe is physically or chemically related. [see chart below]

6.	Follow the instructions shown in the data table below for trials 10 through 21.  

a.	Place a “P” in the “Physical Change” column if you think that what you observed was a physical change.  In the last column you must give the predominate physical property you observed during this physical change (refer to the “discussion” section of the lab). 

b.	Place an “C” in the “Chemical Change” column if you think that what you observed was a chemical change.  In the last column you must give evidence for why you call this a chemical change. (refer to the “discussion” section of the lab).

7.	Use the Data sheet provided to complete the Property Table for your Calculations and Data.

8.	Student volunteers will perform most steps.  You must wear goggles and an apron is also recommended.


Calculations and Data Using Physical and Chemical Properties

5.  	Complete the following table on your Calculations and Data Sheet.



PROPERTY TABLE

	
	Instruction for Substance
	Type of  Change 
(P or C)
	Give evidence if a chemical change has taken place or give the predominate physical property observed

	10
	Obtain a small piece of scrap paper and tear it into little pieces.	
	
	

	11
	Drop a piece of Na or K into water (ripple tank) containing an indicator
	
	

	12
	Use a mortar and pestle to grind salt into powder.
	
	

	13
	Add sugar to a small beaker of water.
	
	

	14
	Strike a match so that it lights and extinguish it.  Observe the burned end.
	
	

	15
	Blow up a balloon and pop it with a pin.
	
	

	16
	Aluminum foil, 3 M HCl in an Erlenmeyer flask with balloon (teacher demo)
	
	

	17
	Place a few copper sulfate crystals in an evaporating dish and heat gently
	
	

	18
	Add two pinches of NaCl to 5 ml of vinegar and stir
	
	

	19
	Add a penny to #16 and observe what happens to the penny
	
	

	20
	Add Hydrogen Peroxide (H2O2) to #17 and observe the penny
	
	

	21
	Demagnetize a nail and then re-magnetize it (teacher demo)
	
	

	22
	Imagine an ice cube melting into a pool of water
	
	



6.  	Does a color change indicate a physical change or a chemical change?  Explain.







5.  PHYSICAL & CHEMICAL PROPERTY TABLE

	
	Instruction for Substance
	Type of Change
(P or C)
	Give evidence if a chemical change has taken place or give the predominate physical property observed

	10
	Obtain a small piece of scrap paper and tear it into little pieces.	
	
P
	Smaller pieces; some torn edges … but still paper

	11
	Drop a piece of Na or K into water (ripple tank) containing an indicator
	
C
	The metal sizzles (gas formation) and pops when used up.  NaOH is produced.

	12
	Use a mortar and pestle to grind salt into powder.
	P
	Smaller salt particles, but still salt.

	13
	Add sugar to a small beaker of water.
	P
	Sugar is dissolved, but is still sugar in water.

	14
	Strike a match so that it lights and extinguish it.  Observe the burned end.
	
C
	Smoke, color change from white our yellow tip to black, ash … the match cannot relight …  new substance

	15
	Blow up a balloon and pop it with a pin.
	P
	Loud sound and lots of pieces, but still latex (balloon parts) 

	16
	Aluminum foil, 3 M HCl in an Erlenmeyer flask with balloon (teacher demo)
	
C
	Bubbles produced (gas formation), color turns from gray to clear, balloon fills and explodes when lit … new substance

	17
	Place a few copper sulfate crystals in an evaporating dish and heat gently
	
P
	Turns from blue to greenish white.  Once cooled we added water and it turned blue again.

	18
	Add two pinches of NaCl to 5 ml of vinegar and stir
	P
	Salt is dissolved, but is still salt in vinegar.

	19
	Add a penny to #16 and observe what happens to the penny
	
P
	The penny is cleaned but is still copper.

	20
	Add Hydrogen Peroxide (H2O2) to #17 and observe the penny
	
C
	The penny gives off bubbles (gas formation) and starts to change color … new substance. 

	21
	Demagnetize a nail and then re-magnetize it (teacher demo)
	
P
	Magnetism aligns domains within metals.  Demagnetism allows the domain to be random.  

	22
	Imagine an ice cube melting into a pool of water
	
P
	Ice changes phase to liquid, but is still water.



6.  	Does a color change indicate a physical change or a chemical change?  Explain.

	A color change can indicate EITHER a physical change or chemical change.  If a new substance is produced, then a color change indicates a chemical change.  If the substance is not new, the color change indicates a physical change.




10
Matter	Learning CTR Online
