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Deconstructing Matter, Week 1 Middle School Chemistry 

You need a piece of paper, a banana, and a timer. Turn the timer on when you start reading.  

Introduction 

Put your face as close as you can to a piece of paper. Can you see through it? Does it look like the paper 
is made of constantly moving particles, held together by energy? If you have a microscope or a 
magnifying glass, look with that. Can you see the movement and empty space through those?  

Go stand in the corner of the room where two walls meet. Get as 
close to the wall as you can. Do you see any empty space? What 
about particles and energy? Touch the walls. Can you feel any 
movement? Are you sure? The electrons holding the atoms 
together that make the molecules that make the solid wall and 
paper are traveling at about 2,200 km/sec. How is it you do not 
feel them zipping around under your fingers?  

What is an atom, an electron, or matter? And what do I mean 
when I talk about the particles and energy that make walls and 
paper? This year while studying chemistry you will learn the 
answers to these questions and more.  

Chemistry is the science where you study matter and the particles that make matter. Chemistry focuses 
on the reactions, interactions, combinations, and changes that occur to matter. Chemists are the people 
researching and experimenting to better understand matter and the particles that make matter. 
Chemists identify and study the substances matter is composed of. Matter isn’t just learned about in 
chemistry. Every single area of science studies matter. That makes chemistry the central science. You 
cannot understand the basics of any science without understanding the basics of chemistry.  

Matter 

When you were staring at the wall 
you were staring at matter. Matter is 
anything that has mass and takes up 
space. When you were examining 
the paper and wall you were looking 
at them through matter. The air 
around you is made of matter too. 
There are four states of matter. 
Matter can be solid, liquid, gas, or 
plasma.  
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Deconstructing Paper 

If you were to deconstruct, un-build, a page of paper, the first matter you came to would be long chains 
of molecules. Paper is made of cellulose molecules connected to each other. There are many different 
types of molecules. A molecule is the smallest unit of a substance, in this case the substance is paper, 
that still has all the characteristics of the substance. Each cellulose molecule and the chains they make 
have the same characteristics as the paper.  

 

 

 

Matter is made of molecules. Molecules are the 
smallest unit of a substance that still has the properties 
of the substance, but molecules are not the smallest 
particles. Atoms are the building blocks of molecules. 
There are 118 different types of atoms. Cellulose has 
three of these: hydrogen, carbon, and oxygen. When 
these atoms have just the right number and are 
connected just the right way, they make cellulose. 
When they occur in different numbers or are connected 
differently, they make different molecules.  
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Deconstructing Atoms 

Atoms can be deconstructed too. Atoms are made of protons, neutrons, and electrons. Protons are 
positively charged particles located in the central part of an atom, called the nucleus. Neutrons are 
neutral particles; they have no charge. They are with protons in the nucleus. Electrons zip around the 
nucleus. They carry a negative charge. Each of the 118 types of atoms, in their neutral state, has a 
different, and specific, number of protons and electrons. These 118 atoms make all the matter in the 
universe.  
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Deconstructing Protons and Neutrons 

The deconstruction doesn’t end there! Protons and neutrons are made of particles called quarks which 
are held together by the strong force produced when they exchange gluons.  There are six types of 
quarks, named Up, Down, Strange, Charmed, Top, and Bottom. Both protons and neutrons are made of 
three quarks. All protons are made of two Up quarks and one Down quark. All neutrons are made of two 
Down quarks and one Up quark.  

 

In 2012, Scientists were able to deconstruct the electron. They 
separated it into two parts. The Spinon gives an electron its 
spin. The Orbitron gives an electron its orbit. The negative 
charge of an electron is an integral part of it; it doesn’t come 
from another particle that makes it. It is a part of what makes 
an electron an electron. Unlike protons, electrons do not get 
their charge from the parts that make it.  

 

Constructing Matter 

Scientists only recently discovered quarks, Spinons, and Orbitons but they have been around since the 
beginning of the universe. The universe and all the matter in it began 13.82 billion years ago from the 
Big Bang. Scientists’ understanding of the Big Bang comes from a scientific theory called the Big Bang 
Theory. According to the Big Bang Theory, the universe started as pure energy. It 
rapidly expanded to form quarks and electrons. Within milliseconds protons and 
neutrons formed, and 100 seconds after the Big Bang the first atomic nuclei formed. All 
matter in the universe is formed from the electrons, neutrons, and protons created in 
the Big Bang.  

Nuclei is the 
plural form of 
nucleus. 
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Like all scientific theories, the Big Bang Theory is a well-supported and substantiated explanation, based 
on a body of facts that have been repeatedly confirmed through observation and experimentation.  

 

Is Anything the Antimatter? 

At the time of the Big Bang, the particles that make both matter and 
antimatter came into being. Molecules formed from antimatter are 
made of antiprotons, antineutrons, and positrons. Antimatter 
particles have the opposite spin and charge of matter. When matter 
and antimatter come in contact with each other, both are annihilated 
on a one-to-one ratio. The antimatter created during the Big Bang 
encountered matter, and both antimatter and matter were instantly 
annihilated, which has led scientists to conclude that there was more 
matter made during the Big Bang than antimatter.  
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Think of it like this. Do a thought problem where you have blue M&M’s that model a particle of matter 
and green M&M’s that model antimatter. Every time you eat a blue M&M you eat a green M&M. You do 
this until one of the colors of M&M’s runs out. You run out of green M&M’s before you run out of blue 
M&M’s. What does this tell you about the amount of blue and green M&M’s you started with?  

     

 

Matter Is Neither Created Nor Destroyed (Unless There Is a Banana in the Room) 

The definition scientists use to define matter, “Matter is anything that has mass and takes up space,” 
leaves out antimatter. Do you think the definition should be changed to, “Matter and antimatter are 
anything that have mass and take up space?”  

Stable antimatter has not been observed to exist in our universe. Antimatter has been observed in our 
solar system, but it is gone almost as soon as it forms. What does that tell you about the amount of 
matter versus antimatter in the Universe at present?  

Stars and supernovas both emit antimatter. Antimatter has been 
observed coming from the Sun during solar flares, magnetic storms 
occurring on the Sun’s surface. If you are wondering if paper is made 
from antimatter as well as matter, it isn’t. You have probably been in 
the presence of antimatter though. Bananas produce antimatter! A 
banana produces one positron (the antimatter equivalent of an 
electron) every 75 minutes. It is annihilated right away by its matter 
counterpart, an electron. If all this studying has made you hungry, 
maybe you should eat a banana. Who knows, maybe you will eat 
some antimatter.  

Look at the timer. Has it been 75 minutes? If not, wait until it has. You can’t see it happening, but you 
were in the room when matter was indeed destroyed! 
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How Science Works 

* Inference - a conclusion reached on the basis of evidence and reasoning. 
* Induction - making specific observations, and then drawing a general conclusion.  
 
Let look at the Law of the Conservation of Matter to see how this works. 
 
1. The Law of the Conservation of Matter states that “Matter Is Neither Created nor Destroyed.”  

When matter and antimatter annihilate each other, as happened with your banana, the total 
amount of matter stays the same, because matter can be converted to energy. It is too small of an 
amount to be seen by you; however, it is measurable. Matter and energy are interchangeable as far 
as conservation goes. The conservation of matter is correct. Because antimatter does not 
destroy matter, it turns it into energy.  

The Law of the Conservation of Matter Describes an observable phenomenon. It is not a hypothesis 
because it has been tested, many times, and been shown to be true. It is also not a theory because it 
doesn't explain why matter is neither created nor destroyed. 

2. A hypothesis for testing the Law of the Conservation of Matter, using a banana.  

Using a banana, a hypothesis could be developed as a part of testing the law of the conservation of 
matter. A good place to start would be to look at each ingredient that is in a banana to see which 
emit particles of antimatter. If you were to research this you would learn that the element 
phosphorus, P, is present in bananas and does emit particles of antimatter. A possible hypothesis 
would be, “The phosphorus in my banana emits a particle of antimatter every 17 minutes. I predict 
that I will be able to measure energy from the annihilation of an electron and a positron in the 
presence of a banana.” 

3. The statement, “The antimatter created during the Big Bang encountered matter, and both 
antimatter and matter were instantly annihilated, which has led scientists to conclude that there 
was more matter made during the Big Bang than antimatter,” is a theory. It uses laws and tested 
hypotheses to describe how the universe came to be filled with matter and not antimatter. 

Theory Law Hypothesis 
Explanation for how or why 
something happens based on 
inference and induction. 

Repeated patterns for 
observable phenomena. 

A testable statement about the 
natural or physical world.  

 
A theory is a broad explanation 
describing how a wide range of 
phenomena happen. 

 
A law describes observable 
phenomena, often using a 
mathematical equation.    

 
A hypothesis is an explanation 
for a very narrow set of 
phenomena. 
 


