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Physical and Chemical Changes 
 
Background 
 Chemistry is the study of matter and the changes it undergoes. These changes can 
be broken down into two classes; physical changes and chemical changes. In a physical 
change, one or more physical properties of a substance are altered. Examples of such 
properties include size, shape, color and physical phase. Grinding,  melting, dissolving 
and evaporating are all physical changes. No new substance or substances are formed as 
a result of a physical change.  
 A chemical change results in the formation of one or more new substances. These 
new substances differ in chemical properties and composition from the original 
substance. Rusting and burning are two examples of chemical change. 
 In this lab you will recognize and distinguish between chemical and physical 
changes. 
 
Materials & Equipment 
 In tall lockers - ring stand, iron ring,  & burner 
 In supply tub - mortar & pestle, wax, paper, NaCl (salt),  
  CuSO4 5H2O (hydrate), phenolphthalein, candle, NH4Cl (base), 
  NaHCO3 (base), HC2H3O2 (acid), AgNO3 (stains skin), HCl (acid),  
   & NaOH (base)  
 In room, on demo desk or from the teacher - balance, magnet,  
  iron filings, Mg ribbon,  & sulfur powder. 
 
Procedure 
 Use the data sheet that follow the procedure to record all your observations. Wear 
goggles and an apron at all times. Clear up properly and follow all directions for disposal 
of waste materials.  
  Note:  In the lab all measurements are approximate, and test tubes do not 
have to be dry. 
1. Obtain a test tube and add about 5 mL of distilled water to it. Add 2 drops of 

phenolphthalein from the dropper bottle to the test tube. Add a few drops of NaOH 
(sodium hydroxide) from the dropper bottle to the test tube until you see a change 
occur. Gently shake the tube (with a flick of your finger) after each addition of 
drops. Then add a few drops of HCl (hydrochloric acid) from the dropper bottle until 
you see another change occur. Dispose of the liquid in the sink. 

 
2. Obtain a test tube that contains a sample of wax from your supple tub at your station. 

Heat very gently over a burner flame just until the wax begins to melt and observe. 
Allow the sample to cool. When cooled return to your supply tub. Do not wash tube or 
put hot tube in test tube rack, use a beaker to hold hot test tube if necessary. 

 
3. Obtain a candle and attach it to a cardboard holder. Light the candle with a wooden 

split and burner. Allow it to burn for about 2-3 minutes. Observe the changes that 
occur. Leave the candle at your station. 



 
4. Obtain a small piece of paper. Tear it into a few pieces. Place the pieces in your 

evaporation dish. Ignite the paper with a wooden splint and burner, and allow them to 
burn. Observe the remaining product and then dispose of it in the trash. 

 
5. Obtain a large clean test tube. Weight approximately 1 gram of NaHCO3 (sodium 

bicarbonate) and add it to the test tube. Hold the test tube over the sink, then add about 
4 mL of 3 M HC2C3O2 (acetic acid), and observe. Dispose in sink. 

 
6. Obtain a large clean test tube. Weigh approximately 2 grams of NH4Cl (ammonium 

chloride) and add it to the test tube. Add 10 mL of distilled water, mix and note any 
change. Dispose in sink. 

 
7. Obtain a medium clean test tube. Weigh approximately 0.5 gram of NaCl (salt) and 

add it to the test tube. Add 5 mL of distilled water and swirl to dissolve. Add several 
drops of AgNO3 (silver nitrate) from the dropper bottle, to the test tube until you 
observe a change. (Always drop from above a solution; the tip of the dropper should 
never touch what you are dropping into). Dispose in the sink, then wash your hands, 
silver nitrate stains the skin. 

 
8. Obtain a medium clean test tube. Add a small piece of magnesium ribbon (obtained 

from you teacher) to the test tube. Add about 10-15 drops of HCl (hydrochloric acid) 
from the dropper bottle, to the test tube, and observe. Note any changes. Dispose of 
liquid in sink, dispose of remaining solid in trash.  

 
9. Obtain a larger piece of magnesium ribbon (from your teacher). Hold it with crucible 

tongs and light the end of it in the burner. Observe carefully - don't look directly at the 
flame. Observe the remaining product. Dispose of it in the sink. 

 
10. Obtain a dry mortar and pestle from your supply tub. Grind several crystals of 

CuSO4 5H2O (copper (II) sulfate pentahydrate) into a uniform powder. Place the 
powder into a clean, dry evaporating dish. Place a piece of wire gauze on a ring and 
ring stand. Heat the evaporating dish gently over a burner flame until you notice a 
color change. Cool slightly, then add a few drops of water. Compare the colors. Note 
your observations, then dispose in the sink. Don't wash the mortar and 
pestle, wipe clean with dry paper towel. 

 
11. (Demo, at teachers desk)  0.5 gram of sulfur powder was mixed with 0.5 

gram of iron filings into a dry test tube. You should roll the test tube to mix 
well. Check out a magnet from you teacher and run the magnet along the 
bottom and sides of the test tube. Return the magnet and iron sulfur 
mixture test tube to the teachers demo desk. 

 
12. (Demo, at teachers desk) A mixture of sulfur powder and iron filings just 
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like the one you used in step #11 was heated in a burner flame for a few minutes. When 
heated it gave off a rotten egg smell. Observe the product in the test tube and try the 
magnet on it. Return magnet and test tube to teachers demo desk. 

 
13. (Demo, at teachers desk) Some dry iron fillings were place into a wet test tube and 

allowed to sit for a while. Observe the result in the test tube. Does the product look the 
same as the original iron filings? 

 
Questions & Conclusions 
1. Indicate whether each of the following are chemical or physical changes: 
              Check One 

  Physical  Chemical 
a. change of color of phenolphthalein   
b. melting of wax   
c. burning a candle   
d. tearing paper   
e. burning paper   
f. mixing sodium bicarbonate & acetic acid   
g. dissolving ammonium chloride   
h. dissolving sodium chloride   
i mixing sodium chloride & silver nitrate   
j. mixing magnesium & hydrochloric acid   
k. burning magnesium   
l. grinding copper (II) sulfate pentahydrate   

m. heating copper (II) sulfate pentahydrate   
n. mixing sulfur powder & iron filings   
o. heating sulfur powder & iron filings   
p. rusting of iron   

 
2. Name two possible indications that a chemical change has taken place. Give examples 

from this experiment. 
 
3. The following changes could indicate either chemical or physical changes. Give 

examples in which they might be the result of a physical change. 
 
 a. change of color 
 b. apparent disappearance of a substance 
 c. apparent loss of mass 
 
4. How can the substance in a mixture be separated? How can the substances in a 

compound be separated? 
 

Observations and Data 
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