Science Focus 9 Matter and Chemical Change Class Notes

Topic 4 Classifying Elements

Element Symbols
History of Chemical Symbols - http://www.vanderkrogt.net/elements/chemical_symbols.html|

New elements continue to be discovered. Finding a pattern in an unknown helps scientists to
organize ideas and information. It also helps scientists to interpret what the information means
and explain these ideas, based on what they have learned.

Early chemists used symbols of the sun and the planets to identify the elements known to them.
This later was a problem, when more elements were discovered, because they ran out of planets.

Metal gold silver iron mercury tin copper lead
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Celestial .

Body Sun Moon Mars | Mercury | Jupiter | Venus | Saturn

John Dalton developed a new set of symbols in the early 1800’s to improve communication
between chemists.
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Element | hydrogen oxygen carbon gold silver mercury
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http://www.chemsoc.org/exemplarchem/entries/2001/robson/symbolspart1.htm

Berzelius later revised Dalton’s symbols by replacing them with letters, instead of pictures. He
represented the elements by their first letter (capitalized) or their first two letters (first one
capitalized and the second letter lower case).

Elements were listed in order of their atomic mass. Atomic mass is the mass of one atom of an
element. Itis represented in atomic mass units (amu).

John Newland’s “law of octaves” identified the pattern in which the properties of the elements
seemed to repeat at regular intervals, similar to the octave scale in music.

Demitri Mendeleev later revised the pattern in 1869, when he organized the elements into the first
periodic table.
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Different Kinds of Elements
One way of classifying elements is to sort them into categories, based on their distinct properties.
Long before anyone knew any detail about the atoms or any of the periodic properties the

elements were divided into two broad categories — metals and non-metals.

Transition Metals -

Other Metals -

Metalloids -

Non-Metals -

Rare Earth Elements -

Chemical Families

Distinct properties of metals were malleability and ductility, shiny luster
and were solid at room temperature (except mercury).

Non-metals: some were gases, solids or liquids; solid non-metals are
brittle; they are flexible, dull and non-conductors of electricity or heat.
In-between elements were called ‘metalloids’, having properties of
both metals and non-metals.

The 38 elements in groups 3 to 12 are called transition metals. The
only elements in this group known to produce a magnetic field are
iron, cobalt and nickel.

There are 7 elements considered "other metals" in groups 13 to 15. All
these elements are solid with a high density. Examples are tin,
aluminum and lead.

These elements have both metal and non-metal properties. Some of
them are semi-conductors, which means, they can carry an electrical
charge under special conditions. Metalloids are great for computers
and calculators.

These fall into groups 14 to 16 in the periodic table. They can't
conduct heat or electricity very well and are brittle. They also can't be
made into wire or sheets. At room temperature, non-metals turn into
gasses and solids.

There are 30 rare earth elements. Many of them are synthetic or man-
made. They're found in group three of the periodic table and the sixth
and seventh groups.

Chemical family is a term used to describe a group of related elements that have similar

properties.

Alkali Metals -

Alkaline Earth Metals -

Noble Gases -

Halogens -

These are group 1 in the periodic table. They don't occur freely in
nature and are softer than most metals. Like all metals, they are great
heat conductors and can even explode if exposed to water — they are
very reactive and need special storage. They easily give off an
unpaired electron by forming a compound.

These are group 2 in the periodic table. Because they're extremely
reactive, they aren't found freely in nature. An example of an alkaline
earth metal is radium.

The 6 noble gases are in group 18. All of them have the maximum
number of electrons possible in their outer shell which makes them
stable. Examples of noble gases are helium, neon and krypton.

All 5 halogens are non-metallic elements. Compounds that contain
halogen are called ‘salts’. At room temperature, they are in three
states of matter: solid, liquid and gas.
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