
AP Mole Mania Project    Due Date__________ 

 

Celebrated annually on October 23rd from 6:02 am to 6.02 pm. 

MOLE DAY Commemorates Avogadro’s Number (6.02 x 1023), a 

basic measuring unit in chemistry.  

For a given molecule, one mole is a mass (in grams) whose number is 

equal to the atomic mass of the molecule.  For example, the water 

molecule has an atomic mass of 18 amu, therefore, one mole of 

water weighs 18 grams.  This was first discovered by Amedeo 

Avogadro (1776-1858) and he received credit for this after his 

death.  

You must choose from one of the following options for your 

project.  This project is due on _________________.  The projects are 

graded on creativity, neatness and originality.  All must be accurate 

within literary guidelines.  

3 parts:   1.  3D Project 

  2.  Written Reflection 

  3.  Research Card 

 

Part 1:  3D project   

 

Choose 1 from this section:   

1.  Mole-Opoly – create your own 3D special board game.  Must be able to be played in the chemistry 

classroom.  All pieces and necessary equipment must be provided.  Include clear, simple, typed 

directions.  

2. Create a “Mole-tin Board” – post important events related to moles, elements and chemistry.   

3. Create 50 original Mole Puns!  

4. Decorate Mole-biles – hang them from the ceiling of the classroom.  Your research card must have 

10 facts about moles. 

5. Make a Mole Flag – to be hung on a pole – make it presentable and made of fabric (min 19 x 24 in).  

6. Make a Mole Piñata…include treats for your class. 

7. Make a Diora-Mole – include a stuffed mole in his environment include at least 3 clues about the 

chemical mole   

8. Make an AluMOLEium sculpture – aluminum foil is awesome!  Include on your research card the 

mass and number of moles of aluminum of your sculpture.  Must be at least 25 cm tall.   

9. Make homemade Mole Treats – to share with your class.  Make sure to write up the connection to 

moles, (examples:  MOLEasses cookie or GuacaMOLE).  Of course, you will be much more creative.  

Bring the treats and any necessary serving items to class on the due date.  Your research card must 

include the recipe with the measurements given in both English and metric units.   

 

 

 



Part 2:  Written Reflection 

 

Choose 1 from this section:  

 Facebook or Twitter Page for Lorenzo Romano Amedeo Carlo Avogadro with at least 20 entries.  

 Mole Brochure:  Informational pamphlet (double-sided tri-fold) 

 Mole PSA:  Video of yourself informing the public about moles (about 2 minutes) 

 Mole Song / Poem:  Write your own mole song or poem (Include typed lyrics) Must be performed 

(live or recorded) for the class.  

 

All part 2 projects must answer the following questions:  

 -Who discovered the mole?    -When was it discovered?  

 -What is a mole?     -What is the numeric value of a mole?  

 -How do you find the weight of a mole?  -How does a chemist use a mole?  

 -What is the purpose of a mole?  

 

 

 

Part 3:  Research Card (Index Card) 

 

 List at least 10 facts about the chemistry concept of mole. 

 List at least 3 connections to the meaning of a chemical mole.   

 Include other information required per your selected project. 

 

*EC for presenting to class (if not required song) 

*EC choose an element and match the molar mass EXACTLY (use your AP Periodic Table of course!) 

 

 

Have another idea?  Ask your teacher and get approved by _______________.  

Before starting, make sure you read background information on Amedeo Avogadro!  

 

 

 

 

 

 

 

 

 

 

 



Amedeo Avogadro 
(June 9, 1776 – July 9, 1856) 
 
Amedeo Avogadro is best known for his hypothesis that 
equal volumes of different gases contain an equal 
number of molecules, provided they are at the same 
temperature and pressure. 
 
His hypothesis was rejected by other scientists. It only 
gained acceptance after his death. It is now called Avogadro’s law. 
 
Avogadro was also the first scientist to realize that elements could exist in the form of molecules rather 
than as individual atoms. 
Avogadro’s Life 
 

Amedeo Avogadro was born in Turin, Italy, on August 9th, 1776.  His family background was 
aristocratic. His father, Filippo, was a magistrate and senator who had the title of Count. His mother was a 
noblewoman, Anna Vercellone of Biella.  Amedeo Avogadro inherited the title of Count from his father. In 
fact, Amedeo Avogadro’s full name was Count Lorenzo Romano Amedeo Carlo Avogadro di Quaregna e di 
Cerreto – quite a mouthful! 

 
Avogadro was highly intelligent. In 1796, when he was only 20, he was awarded a doctorate in 

canon law and began to practice as an ecclesiastical lawyer. 
 
Although he had followed the family tradition by studying law, he gradually lost interest in legal 

matters. He found science was much more intellectually stimulating.  Mathematics and physics in 
particular attracted his logical mind. He spent increasing amounts of time studying these subjects. He was 
helped in this by the prominent mathematical physicist Professor Vassalli Eandi. 
  

In 1803, in cooperation with his brother Felice, Avogadro published his first scientific paper, which 
looked at the electrical behavior of salt solutions. This was state-of-the-art science: only three years 
earlier, Avogadro’s fellow Italian Alessandro Volta had invented the electric battery. 

  
In 1806, aged 30, Avogadro abandoned his successful legal practice and started teaching 

mathematics and physics at a high school in Turin. In 1809 he became a senior teacher at the College of 
Vercelli. 

 
In 1820 Avogadro became professor of mathematical physics at the University of Turin. 

Unfortunately, this post was short lived because of political turmoil. Avogadro lost his job in 1823.  
Avogadro was reappointed in 1833 and remained in this post until, at the age of 74, he retired in 1850. 

 
Although he was an aristocrat, Avogadro was a down-to-earth, private man, who was quietly 

religious. He worked hard and his lifestyle was simple. His wife’s name was Felicita Mazzé. They married in 
1818 when Avogadro was aged 42. They had six sons. 
 
  

https://www.famousscientists.org/alessandro-volta/


Avogadro’s Contributions to Science 
In the early 1800s, scientists’ ideas about the particles we now call atoms and molecules were very limited 
and often incorrect. Avogadro was deeply interested in finding out how the basic particles of matter 
behave and come together to form chemical compounds. 
 
He studied the work of two other scientists: 

1. John Dalton 
In 1808 John Dalton published his atomic theory proposing that all matter is made of atoms. He 
further stated that all atoms of an element are identical, and the atoms of different elements have 
different masses. In doing so, Dalton carried chemistry to a new level. But he also made mistakes 
about the way elements combine to form compounds. For example, he thought water was made 
of one hydrogen atom and one oxygen atom and wrote it as HO; today we know water 
contains two hydrogens to every oxygen and we write water as H20. Actually, Avogadro figured this 
out, as we shall see. 

2. Joseph Gay-Lussac 
In 1809 Joseph Gay-Lussac published his law of combining gas volumes. He had noticed that when 
two liters of hydrogen gas react with one liter of oxygen gas, they form two liters of gaseous water. 
All gases that he reacted seemed to react in simple volume ratios. 

 
Avogadro’s Hypothesis 

In 1811 Avogadro published a paper in Journal de Physique, the French Journal of Physics. He said 
that the best explanation for Gay-Lussac’s observations of gas reactions was that equal volumes of all 
gases at the same temperature and pressure contain equal numbers of molecules. This is now called 
Avogadro’s law. He published it when he was working as a physics teacher at the College of Vercelli. 
In Avogadro’s (correct) view, the reason that two liters of hydrogen gas react with a liter of oxygen gas to 
form just two liters of gaseous water is that the volume decreases because the number of particles present 
decreases.  
Therefore, the chemical reaction must be: 

2H2 (gas) + O2 (gas) → 2H20 (gas) 
 
In this reaction three particles (two hydrogen molecules and one oxygen molecule) come together 

to form two particles of water… or 200 particles react with 100 particles to form 200 particles… or 2 million 
particles react with 1 million particles to form 2 million particles… etc. The observable effect is that after 
the reaction, when all of the hydrogen and oxygen gases have become H20 gas, the volume of gas falls to 
two-thirds of the starting volume. 
As a result of these observations Avogadro became the first scientist to realize that elements could exist as 
molecules rather than as individual atoms. For example, he recognized that the oxygen around us exists as 
a molecule in which two atoms of oxygen are linked. 
Other scientists in the field, such as Dalton, believed that only compounds could form molecules while all 
elements existed as single atoms. 

Avogadro realized that elements could exist in the form of molecules with individual atoms joined 
together. 

In 1815 Avogadro published a further paper in Journal de Physique discussing the masses of atoms, 
their compounds, and their gas densities. 

 
In 1821, as professor of mathematical physics at the University of Turin, he published a further 

paper looking at the masses of atoms and the proportions in which they combine. 

https://www.famousscientists.org/john-dalton/


Between 1837 and 1841 Avogadro published four weighty volumes looking in detail at the physics of 
matter. 
 

Avogadro’s findings were almost completely ignored until Stanislao Cannizarro presented them at 
the Karlsruhe Conference in 1860, four years after Avogadro’s death. This conference had been called to 
remedy the scientific confusion that existed about atoms, molecules, and their masses. 

 
Even after Cannizarro presented his work not all scientists agreed with it. Another decade passed, 

with continued strong advocacy from Cannizarro, before Avogadro’s hypothesis became more widely 
accepted and became Avogadro’s Law. 
Today Avogadro is regarded as one of the founders of atomic-molecular chemistry. 
 
 
Why Was Avogadro’s Hypothesis Rejected for Decades? 
There are a number of reasons why Avogadro’s work was not accepted quickly: 

• He published his work in Journal de Physique, which had only a few readers. 
• The theories of better known scientists of the time, like John Dalton and Jöns Jacob Berzelius, 
disagreed with Avogadro’s work. 
• Italy – the country of Leonardo da Vinci and Galileo – was no longer regarded as a country where 
great science was done. Realizing this, a few years earlier, Avogadro’s compatriot Alessandro 
Volta had traveled out of Italy to make himself and his work known to scientists in other countries. 
Avogadro stayed in Italy and did not make personal contact with foreign scientists to help bridge 
the gap as Volta had done. 

 
Even though we like to think of science as a noble endeavor, where the truth will quickly become obvious, 
this is not always the case. Scientists are just people; they can be stubborn, as we all can be at times. If you 
have a controversial new scientific theory, and you are not well-known, it seems that personal contact can 
sometimes achieve as much as a scientific paper – or even more. 
Avogadro’s Constant 
Avogadro’s constant is one of the most important numbers in chemistry. Its value is 6.02214129 x 1023.  
 
Avogadro did not calculate this number, but its existence follows logically from his hypothesis and work.   
 
Avogadro’s constant is the number of particles (atoms or molecules) in one mole of any substance. For 
example, 12 grams of carbon contains 6.02214129 x 1023 carbon atoms. 
 
Avogadro’s constant is an enormous number. If you could save a million dollars a second, it would take you 
longer than the universe is believed to have existed to save 6.02214129 x 1023 dollars; which all goes to 
show that it takes a lot of atoms to make a small amount of matter! 
 

“My studies of the natural sciences have particularly involved that part of physics which 
looks at the atomic world: the properties of molecules, the forces involved in their movement, the heat 
capacity of different substances, expansion of gases by heat, and the density and pressure of gases.” 
AMEDEO AVOGADRO, 1776 – 1856 

https://www.famousscientists.org/galileo-galilei/
https://www.famousscientists.org/alessandro-volta/
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