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Experiment 6.  Investigating Chemical Reactions 
 
In this experiment you will:   

• Perform and observe the results of a variety of chemical reactions.  
• Become familiar with the observable signs of chemical reactions.  
• Identify the products formed in chemical reactions and predict when a reaction will occur. 
• Write balanced equations for the reactions studied.  

 
BACKGROUND 

A chemical reaction is the change of a substance into a new one that has a different chemical identity involving the 
transfer of electrons, leading to the formation and breaking of chemical bonds.  Chemists classify chemical reactions 
into several different categories.   
 

 
 

 
 

 
 
 
 
Easily observed physical effects usually accompany a chemical reaction.  In this experiment, we are closely looking 
for observations to denote that something happen.  These include:   
 

• Formation of a precipitate – observed by the formation of a cloudy solution, gel or solid 
• Emission of heat and light – temperature increases 
• Absorption of heat – temperature decreases 
• Evolution of gas – observed bubbling in solution.  Can be detected by a “glowing splint” test. 
• Color change 
• Decomposition or disappearance of a solid metal 
• Appearance or disappearance of distinct separation between two or more liquids 

 
 
 
 
 
 
  

A + B ! C + D!

reactants! products!

General scheme of a chemical reaction!

Types of 
Reaction!

Reactants! Products!
Symbolic 
Reaction!

Example!

Synthesis or 
Combination! 2 or more! 1! A + B ! C! 2 K(s) + Cl2(g) ! 2 KCl(s)!

Decomposition! 1! 2 or more! A ! B + C! C6H12O6 (s) ! 6 C(graphite) + 6 H2O(g)!

Single 
Replacement! 2! 2! AB + C ! CB + A! Cu(s) + 2 AgNO3(aq) ! 2 Ag(s) + Cu(NO3)2(aq)!

Double 
Replacement! 2! 2! AB + CD ! AC + BD!

NaCl(aq) + AgNO3(aq) ! 2 NaNO3(aq) + AgCl(s)!
!
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CHEMICAL REACTIONS EXPERIMENT  •  PRE-LAB ASSIGNMENT  
•  

Reading 

! Experiment – Lab Manual Pages / Handout 
! Chemistry, 6th ed. by Silberberg: Chapter 4.  Sections 4.1-4.5 or 

General Chemistry, 5th ed. by Olmsted and Williams:  Chapter 4  
Sections 4.5 – 4.7. 

! Review how to write balance chemical equation and balanced 
net ionic equations 

Pre-Lab Assignment 

! Begin the pre-lab on a new page of your laboratory notebook.  
ALL elements of the pre-lab MUST be completed 
before an experiment is started.   

! The COPY page from your notebook will be collected as you 
enter the lab.  The original pages must stay in your notebook.  

Heading 
! Title of experiment and number 
! Your name  
! Dates of the experiment 

Purpose ! Briefly explain the purpose of this experiment 

General Strategy 
! Briefly summarize each system. 
! Do not plagiarize.  

Data Tables 
! Prepare a data table on the laboratory notebook including 

systems 1-7.  See lab manual. 

Answer to Pre-Lab 
Questions 

! Answer the questions on the PRE-LAB Questions Handout.   
! Write all answers on the handout and turn in with the yellow 

COPY pages of the pre-lab information in your notebook.   
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PRE-LAB ASSIGNMENT     Name:       
 
1.  Set up the data tables for the six systems, labeling the chemicals to be used.  Leave space to write in observations 
and chemical reactions that occur.  Review how to write balance molecular equations and balanced net ionic 
equations.    
 
2.  Use the following reactions to determine the relative reactivities of the two elements involved in each reaction.  
Then arrange in order of increasing reactivity the following elements Au, Zn and Sn. Refer to the activity/reactivity 
series on your textbook or lab manual.   
 
a.  Sn(s) + HCl(aq) $ H2(g) + SnCl2(aq)     _______________>________________ 
 
b.  Au(s)  + Sn(NO3)2(aq) $ NR    _______________>________________ 
 
c.  Au(s)  + HCl(aq) $ NR     _______________>________________ 
 
d.  Zn(s)  + Sn(NO3)2(aq) $ Zn(NO3)2(aq)  + Sn(s)    _______________>________________ 
 

_______________>________________>________________>__________________ 
  most reactive                                                                                  least reactive 

 
3.  Use the above results to predict the product of the following reactions.  Write NR if no reaction is expected. 
 

a. Zn(s) + Au(NO3)3(aq) $ 

 

b. Sn(s)  + Zn(NO3)2(aq) $ 

 

c. AgNO3(aq) + KI(aq) $ 

 

d. NaCl(aq) + LiOH(aq) $ 

4.  Predict the reaction for the following pairs of aqueous solutions.  For those where the reaction occurs, write the 
balanced chemical reaction (with ALL labels).  If the reaction does not occur explain why.   
 

a. silver nitrate + potassium chromate  

 

b. sodium sulfate + barium chloride 

 

c. lithium hydroxide + sodium chromate  

 

d. acetic acid + cesium hydroxide 
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PROCEDURE 
 
Directions:  Record all observations and write complete, balanced equations and net ionic equations in your 
laboratory notebook. 
 
System #1 – Combustion:  methane (CH4) from the Bunsen burner. 
 
1. Light the Bunsen burner. 
2. Observe the Bunsen burner flame.  
3. Write a complete, balanced chemical equation for the reaction that occurs. 
 
 
System #2 – Synthesis Reaction:  Iron and Sulfur 
 
1. Obtain a small scoop of iron filings and elemental sulfur. 
2. Make observations about the physical properties of each. 
3. Mix the iron and the sulfur. 
4. Make observations about the mixture. 
5. Wrap a magnet in a plastic bag and try to separate the mixture with the magnet. 
6. Record the results. 
7. Fill a small beaker with water. 
8. Mix the iron and sulfur once again in a small test tube obtained from the supply area for the experiment. 
9. Carry out steps 9-10 in a fume hood.  Evenly heat the mixture with a Bunsen burner for 2-4 minutes.  Point the 

mouth of the test tube AWAY from all persons. 
10. After heating, immediately place the hot test tube into a beaker to break it.  If it does not break, you will wrap 

the test tube in paper toweling and tap it with a hammer. 
11. Carefully remove the material from the beaker and discard the broken glass in the glass waste.  Use forceps.  Do 

NOT touch the material or the broken glass. 
12. Observe the material you have produced.   
13. Try separating the material with a magnet.  Record your observations. 
14. The iron sulfide can be disposed of in the trashcan.  Broken glass (and iron sulfide stuck to it) should go in the 

glass waste. 
15. Write a complete, balanced chemical equation for the formation of the material. 

(Assume iron (Fe) metal becomes iron (II) in the compound.) 
 
 
 
System #3 – Decomposition Reaction:  burning table sugar 
 
Teacher Demonstration: burning sugar 
Place in a beaker ~ 30 g of standard table sugar or sucrose (C12H22O11) and carefully add 20 mL of concentrated 18 
M sulfuric acid (H2SO4).  Take careful observations as the reaction proceeds.  Sugars are often known as 
carbohydrates of the formula Cm(H2O)n and sulfuric acid is a dehydrating agent.  What is the product formed?  
Balance the chemical reaction.   
 
1.  Write the complete, balanced chemical equation for the reaction that occurs.   
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System #4 – Single Replacement Reaction:  magnesium and hydrochloric acid 
 
1. Write observations about both of the reactants BEFORE they react. 
2. Obtain approximately 1 cm of magnesium ribbon (Mg), polish it with steel wool (to remove magnesium oxide 

from the outside) and place it in a test tube. 
3. Prepare a wood splint for the splint test. The splint should be burning prior to adding HCl to the Mg. 
4. Add about 1-2 mL of 1.0 M hydrochloric acid solution (HCl) to the test tube. 
5. Insert the burning wood splint into the mouth of the tube while the reaction is visibly progressing (bubbles are 

still forming rapidly). 
6. Observe changes of the reaction as well as the result of the splint test.  

 
7. Unreacted magnesium should be put into the labeled container.  Be sure that the solution is neutralized before 

you dump it down the drain (with lots of water).   
8. Write a complete, balanced chemical equation, total ionic equation, and net ionic equation for the observed 

reaction. 
 
System #5 – Single Replacement Reactions:  copper metal in a zinc solution and zinc metal in a copper 
solution. 
 
1. Predict which of the above reactions should occur 

based on the metal reactivity series chart. 
2. Cu with ZnSO4: 

A) Obtain a small piece of copper metal (Cu), 
clean it with steel wool, and place in a test tube. 

B) Add about 1-2 mL of zinc sulfate solution 
(ZnSO4) solution. 

C) Write observations about both of the reactants 
BEFORE they react. 

D) After approximately 15 minutes, observe the 
changes. 

3. Zn with CuSO4: 
A) Obtain a small piece of zinc metal (Zn), clean it 

with steel wool, and place in a test tube. 
B) Add about 1-2 mL of copper(II) sulfate 

solution (CuSO4) solution. 
C) Write observations about both of the reactants 

BEFORE they react. 
D) After approximately 15 minutes, observe the 

changes. 
4. Put the zinc/copper into the labeled container.  Put 

the copper sulfate solution into the labeled 
container. 

5. Write a complete, balanced chemical equation, 
total ionic equation, and net ionic equation for the 
observed reaction. 

 

If the splint… ! The gas is likely to be…!

Goes out completely! Carbon dioxide (CO2) or nitrogen (N2)!

Re-ignites or glows brighter! Oxygen (O2)!

Explode (loud pop)! Hydrogen (H2)!

Reactivity Chart 
 

    Metals              
 

MOST Reactive 

Lithium (Li) 

Potassium (K) 

Barium (Ba) 

Calcium (Ca) 

Sodium (Na) 

Magnesium (Mg) 

Aluminum (Al) 

Manganese (Mn ! Mn2+) 

Zinc (Zn) 

Chromium (Cr ! Cr3+) 

Iron (Fe ! Fe2+) 

Cadmium (Cd) 

Cobalt (Co ! Co2+) 

Nickel (Ni ! Ni2+) 

Tin (Sn ! Sn2+) 

Lead (Pb ! Pb2+)  

Hydrogen (H2) 

Copper (Cu ! Cu2+) 

Silver (Ag) 

Mercury (Hg ! Hg+) 

Platinum (Pt ! Pt2+) 

Gold (Au ! Au3+)  

LEAST Reactive 

 

 

Nonmetals 

 

MOST Reactive 

Fluorine (F2) 

Oxygen (O2) 

Chlorine (Cl2) 

Bromine (Br2) 

Iodine (I2) 

LEAST Reactive 

 
Note:  All reactivities are for 
the most common ion formed.  
In the cases of elements that 
can form more than one ion, 
the ion indicated is the most 
common ion. 
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System #6 – Double Replacement Reactions:  lead(II) nitrate and potassium iodide and zinc sulfate and 
potassium iodide 
 
1. Write the complete, balanced chemical equation, total ionic equation, and net ionic equation for the possible 

reactions above.  Based on the solubilities of products, predict which should show no reaction. 
2. Lead nitrate and potassium iodide. 

A) Write observations about both of the reactants BEFORE they react. 
B) Put 1-2 mL of lead(II) nitrate solution, Pb(NO3)2, in a test tube. 
C) Add 1-2 mL of potassium iodide solution, KI. 
D) Observe the changes. 

3. Zinc sulfate and potassium iodide. 
A) Write observations about both of 

the reactants BEFORE they react. 
B) Put 1-2 mL of zinc sulfate solution, 

ZnSO4, in a test tube. 
C) Add 1-2 mL of potassium iodide 

solution, KI. 
D) Observe the changes. 

4. Pour the solution/precipitate into the 
labeled container. 

5. Which reaction actually showed the 
formation of a solid?  Did it match 
your prediction? 

 
 
 
 
 
System #7 – Double Replacement followed by Decomposition:  Baking Soda (sodium hydrogen carbonate) 
and vinegar (acetic acid). 
 
1. Write observations about both of the reactants BEFORE they react. 
2. Place 1 very small scoop of sodium bicarbonate (NaHCO3) in a test tube. 
3. Prepare a wood splint for the splint test. 
4. Add about 3 mL of vinegar, which is a dilute solution of acetic acid, HC2H3O2. 
5. Immediately insert the burning wood splint into the mouth of the tube while the reaction is still visibly 

progressing – this is a FAST reaction. 
6. Observe changes of the reaction as well as the result of the splint test. 

 
7. Write a complete, balanced chemical equation, total ionic equation, and net ionic equation for the observed 

reaction. 
  

If the splint… ! The gas is likely to be…!

Goes out completely! Carbon dioxide (CO2) or nitrogen (N2)!

Re-ignites or glows brighter! Oxygen (O2)!

Explode (loud pop)! Hydrogen (H2)!

 
Solubility Chart 

 

Anions Soluble (aq) Precipitate (s) 
NO3

- nitrate Most cations No common cations 
C2H3O2

- acetate Most cations Ag+ 
F- 
Cl- 
Br- 
I- 

flouride 
chloride 
bromide 
iodide 

Most cations Ag+, Pb2+,4+, Hg2
2+, Tl+ 

SO4
2- sulfate Most cations Ba2+, Sr2+, Pb2+,4+, Ag+, Ca2+ 

CrO4
2- chromate Most cations Ba2+, Sr2+, Pb2+,4+, Ag+ 

S2- 
OH- 

O2- 

sulfide 
hydroxide 
oxides 

NH4
+, cations of  

columns 1 and 2 
Most other cations 

CO3
2- carbonate 

NH4
+, cations of column 

1, except Li+ Most other cations 

PO4
3- phosphate NH4

+, cations of column 
1, except Li+ 

Most other cations 
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MINI LAB REPORT GUIDELINES  
 

Heading 
! Title of experiment and number 
! Your name 
! Dates of the experiment 

Data/Observations/ 
Results 

! Prepare a data tables.  Include the observations made during 
the experiments 

! Complete the balanced chemical equation for all observed 
reactions, including the states for each chemical. 

! Complete the total ionic equations and net ionic equations for 
all reactions in system 4-7 

 
 

  




