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Prescriptive:  
80 The student doesn't understand that when the atoms of the reactants are rearranged to 
produce products, a new substance is produced with different chemical and physical 
properties. (Note: These PFs may occur once students are learning about chemical reactions, 
because they have no prior knowledge of the concepts. These may not be PFs that exist before 
instruction)  
81 The student doesn't understand that the new substance (products) has different physical 
properties from the reactants.  
82 The student doesn't understand that the new substance (products) has different chemical 
properties from the reactants.  
83 The student thinks that a chemical reaction will not occur unless a phase change has occurred 
(eg. during a double-replacement reaction, if they see no precipitate or gas evolution no reaction 
has occurred).  
 
Purpose 
Observe and test physical and chemical properties of products and reactants in chemical 
reactions through mixing solutions 
 
Materials: 
Student handout 
Equipment Chemical solutions 
6 small test tubes, test tube rack 0.1 M Silver nitrate (AgNO3) 
6 small-scale pipets (one for each solution and 
one for stirring) 

0.1 M Sodium hydroxide (NaOH) 

6 pieces of litmus paper 0.1 M Iron nitrate (Fe(NO3)3) 
 0.1 M Calcium chloride (CaCl2) 
 0.1 M Sodium Carbonate (Na2CO3) 
 
Directions for Activity: 
Safety note: Handle chemicals with caution; NaOH is caustic – avoid contact with skin; AgNO3 
will stain skin black. 
 

1. Put one drop of CaCl2 into 3 labeled test tubes. 
2. Add one drop of AgNO3 into test tube 1, one drop of Na2CO3 in test tube 2 and one drop 

of NaOH in test tube 3. Stir each with a clean stirring rod or toothpick. 
3. Observe and record any changes in appearance or texture (a physical property) in the 

chart below. 
4. Repeat Steps 1 and 2, using Fe(NO3)3 instead of CaCl2. 
5. Use litmus paper to test each test tube’s pH (a chemical property) both BEFORE and 

AFTER adding reactants. Record the pH values in the chart below. 
6. Cleanup and dispose of test tube contents 
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Data Table: Observations and pH 
 
 CaCl2 

 
Fe(NO3)3 

AgNO3 
 

  

Na2CO3 
 

  

NaOH 
 

  

 
Questions 

1. When a chemical reaction occurs, the appearance may or may not change. Sometimes 
the color changes, sometimes a precipitate forms, and sometimes there is a change in 
texture or clarity. What physical changes did you observe for each reaction? 

 
2. Which mixtures gave no visible reaction? If no visible reaction took place, does that 

mean no reaction occurred? 
 

3. When a chemical reaction occurs, the chemical properties of the products are often 
different than the chemical properties of the reactants. List 5 different types of chemical 
properties. 
 

4. In which mixtures did you detect a pH change using litmus paper? 
 

5. Which mixtures did not undergo a chemical reaction? How do you know? 
 
 
Teacher notes 
 
Answer Key 
 CaCl2 

 
Fe(NO3)3 

AgNO3 
 

White precipitate (ppt) of AgCl(s) No change 

Na2CO3 
 

CaCO3 (s) Greenish Fe2(CO2)3 (s) or orange 
[Fe(H2O)3(OH)3] and CO2 bubbles 

NaOH 
 

White Ca(OH)2(s) ppt. Orange Fe(OH)3 ppt 

 
Fe3+ ions react in a more complicated manner with the basic CO3

2- ion as shown here: 
2 [Fe(H2O)6]3+  +  3 CO32-  2 [Fe(H2O)3(OH)3]  +  3 CO2  +  3 H2O 
 


