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PARTICLES OF CHEMISTRY 
 
KEY CONCEPT 
 
Materials may be composed of only one type of particle or they may be made up of 
mixtures of several types of particles. 
 
SKILLS . . . . . . . . . . . observing, recording, analyzing 
TIME . . . . . . . . . . . . . 25 minutes 
AUDIENCE . . . . . . . . students in grades 4 – 10 
NATIONAL SCIENCE CONTENT STANDARDS…. 

U-1. Systems, order, and organization 
U-2. Evidence models, and explanations 

 
SAFETY:  This activity requires no special safety precautions.  
 
 

Background for Teachers 
                                                                                                                                                             
 
 
CONTENT FOCUS 
Elements, compounds, and mixtures are 
broad classifications of matter.  
Understanding each term involves a 
perception of the basic unit of a substance.  
Chemists define these basic units in terms 
of atoms.  While atoms of a given element 
are the same, the atoms of different 
elements all look different from one another.  
Thus, an atom of hydrogen looks different 
from an atom of oxygen.  With this in mind, 
several common terms are defined below. 
 
A SUBSCRIPT is a number appearing 
below and to the right of the atomic symbol 
denoting the number of those kinds of 
atoms present in a molecule. 
 
An ELEMENT is a substance in which all 
the atoms are identical  For example, a 
sample of gold contains only gold atoms 
and all of these atoms look the same. 
 

A MOLECULE has a basic unit made up of 
two or more atoms bonded together. 
 
A MONATOMIC ELEMENT has a  basic 
unit of one atom.  Most metals are 
monatomic.  We can picture these as one 
atom sitting next to another identical atom. 
 
A DIATOMIC ELEMENT has a basic unit 
composed of two like atoms bonded 
together.  Oxygen gas consists of two 
oxygen atoms (that look alike) in a 
molecules (O2). 
  
 
A POLYATOMIC ELEMENT has a basic 
unit in which  three or more like atoms are 
bonded together.  Ozone is actually a form 
of oxygen, but with 3 atoms of oxygen in the 
basic unit (O3). 
 
A COMPOUND is a substance whose 
basic unit contains at least two different 
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kinds of atoms.  This unit must be at least 
diatomic, e.g. salt (NaCl), water (H2O) 
sugar (C12H22O11). 
 
A COEFFICIENT is a number appearing 
before the formula for a basic unit 
describing the number of units present.  For 
example, two water molecules would be 2 
H2O. 
 
A PURE SUBSTANCE is a sample of 
matter in which all of the basic units are 
identical (100% of the particles are the 
same).  Elements and compounds are pure 
substances. 
 
A MIXTURE is a sample of matter in which 
at least one basic unit is different from all 
the rest (not all of the particles are the 
same). 
 
 
ADVANCE PREPARATION 
 
At least six baby food jars should be 
prepared.  For more efficient sharing, two 
sets of the six jars could be prepared.  
Students can work in groups and pass the 
jars around if desired.  Each color of the 
paper clips will represent a different kind of 
atom.  This code is not necessary but will 
be used in the following activity on 
equations.

  ATOM CODES 
 hydrogen  yellow 
 oxygen  red 
 carbon  black 
 sodium  white 
 chlorine  green 
 iron   blue 
 sulfur   pink 
 
 
Fill the jars with groups of colored paper 
clips as described below:   
 
Jar 1 6 individual blue paper clips 
 
 
Jar 2 2 units of 2 yellow paper clips together  
 3 units of 1 pink and 2 red paper clips  
  together 
 
Jar 3 5 units of 2 green paper clips together 
 
 
Jar 4 3 units of 1 white and 1 green paper clips 
   together 
 2 units of 1 blue and 3 green paper  
  clips together 
 
Jar 5 6 units of 1 red and 2 yellow paper clips 
   together 
 
Jar 6 2 individual pink paper clips 
 2 units of 2 red paper clips together  
 4 individual blue paper clips 
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The Activity 
                                                                                                                                                             
 
 
MATERIALS  prepared jars of paper clips 
(for group of 24)  
 
 
PROCEDURE 
 
1.  Divide the students into groups of 2 - 3 students.  
 
2.  Give one numbered jar to each group of students.  (It is not important which group gets 
which numbered jar.)  Have the students write a sentence or two in the appropriate place 
on the data sheet describing what they see in their jar.  Encourage students to be specific 
in their observations.  Have several students read their sentences to the class. 
 
3.  Now tell them they are going to learn a method for describing the contents of the jars by 
using a code instead of words.  This code will be on their data sheets for easy reference.  
There will be some rules to follow: 

 
a.  To represent a particular type of paper clip, the capitol letter for the color 
of the paper clip will be used (with the exceptions of black which is 
represented with a “K”).  For example a red paper clip would be represented 
by R, a yellow paper clip would be represented by Y, etc.  
 
b.  If the paper clips are hooked together, a small number called a subscript 
is used to indicate how many of a particular type are connected.  It is placed 
after and a little lower than the capitol letter.  If 2 white paper clips are hooked 
together, the symbol would be W2.  If two pink paper clips and three blue 
paper clips are connected, the symbol would be P2B3.  There is one 
exception to this numbering rule, however;  the number “1” is never used.   
Therefore, if a red and a blue paper clip are connected, the symbol would be 
RB (not R1B1).  If 3 yellows and one green are connected, the symbol would 
be Y3G (not Y3G1).  This lettering/numbering code describes the basic unit. 
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c.  If they have more than one unit in the jar, they must relate this information 
by using a number in front of the basic unit symbol.  This number is called a 
coefficient.  For example, if there are 2 blue paper clips, this would be 
recorded as 2 B.  Three units consisting of a yellow paper clip and 4 blue 
paper clips would be 3 YB4.  For this activity, if there is only one of a 
particular type of unit, the symbol “1” will be used.  However, in chemistry it is 
generally understood that, if there is no coefficient before the symbol for a 
unit, than there is only one of that particular unit; chemists generally do no use 
“1” as a coefficient. 
 
d.  If there are several different types of units in the jar, students will have to 
indicate the types and numbers of all the units.  The contents of a jar 
containing 3 single blue paper clips and one unit composed of 2 red paper 
clips and a white paper clip would be represented as 3 B + R2W.   

 
4.  Instruct the students to describe the contents of their jar using the lettering code that you 
reviewed with them and which is listed on the data sheet. 
 
5.  When all the groups have finished with the first jar, have each group pass its jar onto the 
next group.  Students then describe the contents of the “new” jar using the code. Continue 
this process until all of the groups have worked with all six jars. 
 
6.  While students are filling out their data sheets, the teacher can draw a grid on the board 
(or use a transparency of the attached table).  After the students have finished, have one 
student from each group put the information from one jar on the board (or read the 
information out loud while the teacher fills in the transparency) until all the information is 
displayed. 
 
7. Check the contents of each jar for discrepancies and resolve any differences before 
going on. 
 
8.  Introduce the terms from the content section (element, compound, pure substance, 
mixture, etc.) Then have the students discuss whether each jar contains elements, 
compounds, or mixtures.  If it is a mixture, of what is the mixture made? 
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PARTICLES OF CHEMISTRY   

DATA SHEET    NAME_________________________________ 
  

What do you see in your jar? 
 
 
 
 
Complete the following chart using the following code information: 
 

1. To represent a particular type of paper clip, the capitol letter for the color of the paper clip will be used 
(with the exceptions of black which is represented with a “K”). 
 

PAPER CLIP COLOR SYMBOL 
Yellow Y 

Red R 
White W 
Green G 
Blue B 
Pink P 
Black k 

 
2.  Use subscripts (little numbers placed after and a little lower than the capital latter) to indicate how many 
of each type of paper clip there are.  Don’t use the number “1” as a subscript. 
 
3.  Use coefficients (numbers placed in front of the “formula”) to indicate how many of each type of unit 
there are in the jar. 
 

JAR NUMBER CONTENTS 
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PARTICLES OF CHEMISTRY   

DATA SHEET    NAME__________KEY_________________________ 
  

What do you see in your jar? 
 
 
 
Complete the following chart using the following code information: 
 

1. To represent a particular type of paper clip, the capitol letter for the color of the paper clip will be used 
(with the exceptions of black which is represented with a “K”). 
 

PAPER CLIP COLOR SYMBOL 
Yellow Y 

Red R 
White W 
Green G 
Blue B 
Pink P 
Black k 

 
2.  Use subscripts (little numbers placed after and a little lower than the capital latter) to indicate how many 
of each type of paper clip there are.  Don’t use the number “1” as a subscript. 
 
3.  Use coefficients (numbers placed in front of the “formula”) to indicate how many of each type of unit 
there are in the jar. 
 

JAR NUMBER CONTENTS 

 

1 

 

6 B (pure substance, monatomic element)     Fe = iron 

 

2 

 

3 GW (pure substance, compound)       NaCl = salt 

 

3 

BG2  +  R2  +  Y2R    (mixture containing 2 compounds and 1 

 diatomic element)  FeCl2  +  O2  +  H2O 

 

4 

 

3 R2  (pure substance, diatomic element )   O2 = oxygen 

 

5 

 

4 Y2R  (pure substance, compound)  H2O 

 3 G2  +  2 Y2  (mixture containing two elements)  Cl2  +  H2  --- 
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6 chlorine gas is the toxic gas used in WWI; hydrogen gas was the gas in the 

Hindenburg 

 


