
Virtual Lab: Developing a Metal Activity Series 

 

Purpose: To develop a metal activity series based on a series of potential metal and 

aqueous solution reactions. 

 

Procedure:  Access the virtual lab by clicking on the following link. You will be directed to 

another page where you will perform some virtual reactions between metal strips and 

aqueous salts and acids. 

Chemistry Department at IA State 

 

Part A:   

Fill in the data tables as you complete the experiment. 

 

1.  Click on the START button to start the simulation. Do not click on the BACK button. 

2.  Click on ACTIVITY 1. 

3.  Click on each metal shown on the right (Mg, Cu, Zn, and Ag). After you click on each 

metal, click on the light blue box to start the reactions. When prompted, click on the light 

blue box again to remove the metals from the solutions. Looking at the surface of the 

metal, record your observations in the table below. Notice that the Mg metal placed into the 

Mg(NO3)2 solution does not produce a reaction. The xxx on the data table represents each 

metal placed into the solution that is composed of the same metal cation. If the metal strip 

does not react with a solution (that is composed of a different metal cation), record NR (no 

reaction). 

 Mg Cu Zn Ag 

Mg(NO3)2 XXX    

Zn(NO3)2   XXX  

Cu(NO3)2  XXX   

AgNO3    XXX 

 

 

Part B:  Click on Activity 2. Repeat as in Part A, using different metals and solutions. 

 Fe Cu Zn Pb 

Fe(NO3)2 XXX    

Zn(NO3)2   XXX  

Cu(NO3)2  XXX   
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Pb(NO3)2    XXX 

 

 

Part C:  Click on Activity 3.  Repeat as in Part A using different metals and solutions. 

 Fe Pb Ni Sn 

Fe(NO3)2 XXX    

Pb(NO3)2  XXX   

Ni(NO3)2   XXX  

Sn(NO3)2    XXX 

 

 

Part D:  Click on Activity 4. In this activity, you will be testing the reaction between various 

metals and hydrochloric acid (HCl). Complete the following table, making observations 

about the reactions or non-reactions. You can click Molecular Scale Reaction to see what 

happens on a molecular level for each reaction. 

 HCl + Metal Observations of Reaction or NR for 

Non-Reaction 

Ag  

Cu  

Fe  

Mg  

Ni  

Pb  

Sn  

Zn  

 

 

 

 



Analysis: 

For the first three tables, design a list so that the metal with the greatest activity is at the 

top and the metal with the least activity is at the bottom. For example, if Mg metal reacts in 

all solutions tested, it would belong at the top. The metal that did not react with any of the 

solutions would go at the bottom.  HINT: Count how many different solutions each metal 

reacted with. Divide that by the total number of solutions tested. Do not include any 

solutions that have xxx in the data table. This will give you a ratio that will represent how 

reactive that metal is. The metal with the highest ratio will belong at the top of the list. The 

metal with the lowest ratio will belong at the bottom of the list. If two metals have the same 

ratio, it does not matter which comes first on the list. 

 

After the first list has been designed, find a place for the H+ ion in the list. You can find this 

by looking at the last data table. For example if Zn reacts in HCl, it belongs ABOVE H on the 

list. Observing a reaction demonstrates that the Zn replaces the H+ in the HCl. Any element 

above another on the list should be able to replace that ion in solution. By going through 

the metals systematically, you will be able to place H+ onto the activity series. 

 

For the four data tables, write balanced chemical equations for any of the reactions that 

actually occur. All of these reactions will be single replacement reactions with very similar 

formats. Click on the Molecular Scale Reactions button to see a step-by-step molecular level 

reenactment for each reaction. 

 

Graded Assignment: 

Submit the following to the dropbox labeled VIRTUAL LAB: DEVELOPING A METAL ACTIVITY 

SERIES. You can access this dropbox by clicking on the dropbox link on the above 

navigation bar. Submit your lab in the proper lab writeup format outlined in Module 1. Be 

sure to include (1)four completed data tables (2)a metal activity list with all metals and 

hydrogen listed in order (3) a set of balanced chemical equations for all possible reactions in 

this lab. 

 


