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The Modern Periodic Table 

•  The ancients believed there were just four elements: earth, air, fire, water.   

•  By the 1800�s, chemists knew of many elements and a method of 
organization was sought. 

•  Dimitri Mendeleyev arranged the elements in order of increasing atomic 
mass.  

–  When arranged in such a way, he found that the properties of 
elements repeated in a systematic way. 

–  Based on his arrangement, scientists could predict the existence and 
properties of yet undiscovered elements. 

Dmitri 
Ivanovich 
Mendeleev 
(1834-1907) 

Mendeleev's early periodic table, published in 1872. Note the spaces left 
for missing elements with atomic masses 44, 68, 72, 100.   

Mendeleev�s Table 



Periodic Predictions 
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•  Most elements are 
metals and occur on 
the left side of the stair-
step line. 

•  The nonmetals appear 
on the right side of the 
stair-step line. 

•  Metalloids (semi-
metals) are elements 
that have some metallic 
and some nonmetallic 
properties. Most of the 
elements on and under 
the stair-step line are 
considered metalloids. 

The Periodic Table 

Periodic Table Basics: 

•  The principal method of arrangement of elements in the 
modern periodic table is atomic number. 

•  The rows of the periodic table are called periods. 

•  The columns of the table are called groups or families. 

•  The periodic law states that when elements are arranged in 
order of increasing atomic number, then they fall into groups 
of repeating properties.   



Interpreting an element symbol: 

•  Metals 
•  Metalloids (semi-metals) 
•  Non-metals 

There are three types 
of elements: 

Atomic Number (# protons) 

Average Atomic Mass (amu) 

Specific Families and Blocks 

•  Main Group – Representative elements 

! Group 1A – Alkali metals 

! Group 2A – Alkaline earth metals 

! Group 7A – Halogens 

! Group 8A – Noble Gases 

•  Transition Metals 

•  Inner Transition Metals 

Periodic Pop Culture 
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1.  Efficient conduction of heat and electricity 

2.  Malleability (they can be hammered into thin sheets) 

3.  Ductility (they can be pulled into wires) 

4.  A lustrous (shiny) appearance 

Physical Properties of Metals 
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1.  Hard and brittle as solids. 

2.  Do not conduct electricity. 

3.  Dull (not shiny) appearance. 

4.  Many are gases at room temperature. 

Physical Properties of Non-metals Diatomic Elements 
•  The following elements are diatomic molecules in their 

standard elemental form:    
 

   H2     N2     O2       F2     Cl2     Br2      I2 

Molecular Models of Some Elementary Substances Allotropes of Carbon 
Some elements may have more than one elemental form. Consider carbon: 

"  Graphite 
"  Diamond 
"  Buckminsterfullerene (C60 and related) 
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Carbon Allotropes 
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•  Most elements are very reactive. 

•  Elements are not generally found in uncombined form. 
!  Exceptions are: 

•  Some metals – gold, platinum, and silver 
•  Noble gases – Group 8 

•  Often, compounds formed from two very reactive elements are 
very stable. Sodium and chlorine are a good example: 

Atoms & their elemental form 
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•  Ions combine to form ionic compounds.  

•  Properties of ionic compounds 

!  High melting points 

!  Conduct electricity  
•  If melted 
•  If dissolved in water 

Ion Formation and Ionic Compounds 
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•  Atoms can form ions by gaining or losing electrons. 

!  Metals tend to lose one or more electrons to form positive ions 
called cations. 

!  Cations usually have the same name as the element they are 
formed from. 

 
 
 

Ion Formation and Ionic Compounds 



21 

•  Nonmetals tend to gain one or more electrons to form negative 
ions called anions. 

 
 
 
 
 
 
 
 
 
 
 
•  Anions are named by using the root of the atom name followed by 

the suffix –ide. 

Ion Formation and Ionic Compounds 
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•  Ionic compounds are electrically neutral. 
•  The charges on the anions and cations in the compound must sum to 

zero. 
•  Write the cation element symbol followed by the anion element symbol. 
•  The number of cations and anions must be correct for their charges to 

sum to zero. 
•  The formula for magnesium chloride: 

Formulas for Ionic Compounds 

23 

Ion Charges and the Periodic Table 

The ion that a particular atom will 
form can often be predicted from 
the periodic table. 

The charge can be determined 
from a chemical formula and 
indicated in the name of an ion 
using a roman numeral. 
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Ion Charges and the Periodic Table 

Group or Family
Charge

(in ion form)

Alkali Metals (1A) 1+

Alkaline Earth Metals (2A) 2+

Halogens (7A) 1–

Noble Gases (8A) 0
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Exercise 

 An ion with a 3+ charge contains 23 electrons.  
Which ion is it?    
  
a)  Fe3+ 

b)  V3+ 
c)  Ca3+  
d)  Sc3+  
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Exercise 

 A certain ion X+ contains 54 electrons and 78 
neutrons.     

 
 What is the mass number of this ion? 
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 A compound contains an unknown ion X and 
has the formula XCl2. Ion X contains 20 
electrons. What is the identity of X? 

Exercise 
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 A member of the alkaline earth metal family 
whose most stable ion contains 36 electrons 
forms a compound with bromine. What is the 
correct formula for this compound? 

Exercise 


