
Matter and Change 



Classifying Matter: 
Pure Substances, 
Elements and 
Compounds 

When talking about Polymers we mentioned a few types of atoms (carbon or 
oxygen, for example) and molecules (sugar, for example).  We included their 
chemical formulas as well:  

Now we will learn more about 
elements and compounds. 
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Simplified Periodic Table. 



Simplified Periodic Table. 
The light green shading indicates the 
metals,  elements that are shiny and 
conduct electricity and heat well.  These 
include familiar substances such as iron, 
gold, and copper. 
 
Far fewer are the nonmetals, elements 
that do not conduct heat or electricity well 
and have no one characteristic 
appearance. The elements are indicated by 
the light blue shading and include sulfur, 
chlorine and oxygen.  

A mere eight elements fall into a category known as metalloids,  elements that lie 
between metals and nonmetals on the periodic table and do not fall cleanly into either 
category.  Metalloids also are called semimetals and are indicated in light grey shading.  
The semiconductors silicon and germanium are examples of metalloids. 



Classifying Matter: 
Pure Substances, 
Elements and 
Compounds 

• Carbon dioxide (CO2) is a chemical combination of the elements carbon 
and oxygen.  Carbon dioxide contains 27% carbon and 73% oxygen. 

• Carbon monoxide (CO) is a different compound of carbon and oxygen.  
Carbon monoxide contains 43% carbon and 57% oxygen.   

Carbon dioxide is 
safe to breathe 

 

Carbon monoxide 
is poison! 



Atoms and Molecules 

Elements are made up of atoms, the smallest unit 
of an element that can exist.  The word atoms 
comes from the Greek for “uncuttable.” Although, 
today it is possible to “cut” atoms. 
 
Atoms are extremely small. Because they are so 
tiny, we need huge numbers of atoms in order to 
see, touch, or weight them.  For example, the 
molecules in a single drop of water contain about 5 
x 1021 atoms.  This is roughly a trillion times greater 
than the 7 billion people on Earth. 



Atoms and Molecules 

Using the concept of atoms, we can better 
explain the terms element and compound.   

Elements are made up of only one kind of 
atoms.  For example the element carbon is 
made up only of carbon atoms.   

Compounds are made up of two or more 
different kinds of atoms.  For example, the 
compound carbon dioxide contains carbon and 
oxygen atoms.  



Atoms and Molecules 

But we need to be careful with our language.  The carbon and oxygen atoms 
in carbon dioxide are not present as such.  Rather, the carbon and oxygen 
atoms are chemically combined to form a carbon dioxide molecule. A 
molecule is two or more atoms held together by chemical bonds in a certain 
arrangement. 

 

Two oxygen atoms (red) are combined with one carbon atom (black) to form a 
carbon dioxide molecule.   

The water molecule contains two hydrogen atoms (white) with one oxygen 
atom (red). 



Physical vs. Chemical  

Physical Properties  

Can be observed without 
changing the identity and 
composition of the substance. 
These properties include  

• color,  

• odor,  

• density,  

• melting point,  

• boiling point, and  

• hardness.  

Chemical Properties 

Describe the way a substance 
may change, or react, to form 
other substances. 

A common chemical property 
is flammability, the ability of a 
substance to burn in the 
presence of oxygen. 



A Chemical Change 

 





Separation of Mixtures 
 
Mixtures can be separated using a range of techniques. These include: 
 
 Sorting by hand 
 Using a magnet 
 Pouring over a filter 
 Mixing in acid and then filtering 
 Distillation 
 

Heterogeneous mixture: not 
uniform. Regions that have 
different properties. 



Separation by Filtration 



Homogeneous mixture: 
mixture that is uniform 
throughout.  

Separation by distillation 


