
NOTES ON CHAPTER 4:  
ELEMENTS AND THE 

PERIODIC TABLE

4.3  Metals



Metals

The physical properties of metals include:

➢ shininess-  ability to reflect light

➢ malleability – ability to be hammered or rolled into flat sheets and other shapes

➢ ductility- ability to be pulled out, or drawn, into a long wire

➢ conductivity- ability of an object to transfer heat or electricity to another object

Some are even magnetic!  iron (Fe), cobalt (Co), and nickel (Ni) are 
attracted to magnets and can be made into magnets.  

Most metals are solids at room temperature.  There is one exception:  mercury (Hg)

It is a liquid at room temperature.



ALKALI METALS

Alkali metals react with other elements by losing one electron.  

They are so reactive that they are never found as uncombined elements in nature – only as 
compounds.  In the laboratory, scientists have been able to isolate alkali metals from their 
compounds.  They are shiny and extremely soft.

Sodium and potassium are the two most important alkali metals.  Sodium compounds 
are found in large amounts in seawater and salt beds.  Sodium and potassium are 
important elements for life.  Lithium is used in batteries and some medicines.



Each one is fairly hard, gray-white, 
and a good conductor of electricity.

The reactivity of metal tends to decrease as you 
move from left to right across the periodic table.  

The alkaline earth metals are less reactive than 
the alkali metals, but more reactive than most 
metals.

They react by losing two electrons. 

The two most common alkaline earth metals 
are magnesium and calcium.  

Mixing magnesium and a small amount of aluminum makes a strong, lightweight 
material used in ladders, airplane parts, automobile parts, etc.  

Calcium is essential for teeth, bone, and muscle health.  It is found in dairy products 
and green leafy vegetable.  



The transition metals include the familiar metals 
of iron, copper,  nickel, silver, and gold.

Iron forms the core of a large molecule called 
hemoglobin, which carries oxygen in your 
bloodstream.

They are less reactive, which is 
why items made from these 
elements are long-lasting.



Metals in Mixed Groups

Only some metals in groups 13-15 are metals.

These metals are not 
nearly as reactive as 
though on the left side.

The most common 
ones are aluminum, 
tin, and lead.  

Aluminum is a lightweight metal used in 
soda cans and airplane bodies.  A thin 
coating of tin protects steel from corrosion 
in some cans of food.  Lead is poisonous, 
so it is no longer used in paints and water 
pipes.  It is more commonly used in car 
batteries and weights for balancing tires.

Benjamin Franklin 
invented the 
beautiful-sounding 
armonica, but it was 
making people sick 
because of the lead glass!



Lanthanides These are placed below the main part of the 
periodic table to make it more compact.

Lanthanides are soft, malleable, shiny 
metals with high conductivity.

They are mixed with other metals to make 
alloys.  An allow is a mixture of a metal with 
at least one other element, usually another 
metal.

Lanthanides are difficult to separate 
from one another because they all 
share similar properties.  

Neodymium magnets are 
powerful!



Actinides

The actinides are located right below the lanthanides.

Of these, only actinium, thorium, 
protactinium, and uranium occur naturally 
on Earth.  The others were created 
artificially in labs.

The nuclei of these elements are very 
unstable ( they break apart quickly into 
smaller nuclei) and only last for a 
fraction of a second after they are 
made.  

U= atomic number 92



Synthetic Elements

Elements with atomic numbers higher than 92 are described as synthetic elements 
because they are not found naturally on Earth.  They are made when nuclear particles 
are forced to crash into one another.

Plutonium is made by bombarding nuclei of 
uranium-238 with neutrons in a nuclear reactor.

To make heavier elements, having atomic numbers 
higher than 95, scientists use machines called 
particle accelerators.  

These move nuclei faster and faster until they reach high speeds. These crash into 
other nuclei with so much energy that they can sometime combine into a single 
nuclei.
Curium was the first synthetic element to be made (1940)by colliding the nuclei 
of helium with a plutonium nuclei.  Curium is used as an energy source for the 
Mars Exploration Rover.





The higher the atomic number, the more difficulty in synthesizing new elements.
As the particle accelerators become more powerfully built, new elements have 
been synthesized.

If you see elements on the periodic table that have three-letter symbols, it 
means they are synthetic elements.  Their permanent name and symbol have 
not yet been agreed on by scientists around the world.


