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PERIODIC TABLE -BASIC TOOLBOX OF EVERY CHEMIST
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WHAT ARE THE ELEMENTS?

 An is a substance that cannot be broken down into
any other substance. Every element is made up of its own type
of . This is why the chemical elements are all very

different from each other.

e Everything in the universe contains the atoms of at least one or
more elements.

* The lists all the known elements and groups
together those with similar properties.
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WHERE DO THE ELEMENTS COME FROM?

Ancient scientists — four elements: earth, fire, air, and water

Alchemist — could turn base things into pure gold

BIG BANG — Hydrogen and Helium were formed
Heavier elements formed as a result of fusion (extreme
temperature and pressure)

Planets formed from heavier elements
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ELEMENTS, COMPOUNDS, MATERIALS

There are 92 elements occurring naturally on Earth

Elements of the same type are made from the same atoms
Atoms of the same element have the same size, mass, and other properties

Atoms of different elements differ in size, mass, and other properties
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— the smallest part of an element that can ever exist
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... Materials are made of compounds and compounds are made of elements
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A BIT OF HISTORY

By the 19th century, only 50 elements were known

As scientists and engineers discovered more and more elements
they were trapped in a sea of elements of confusingly different

properties.

This was a jigsaw puzzle with no instructions, pieces of the wrong

shape and missing pieces
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HALL OF FAME - John DALTON

Early discovery that elements consisted of atoms.
He also realised that atoms of the different elements
had different masses

Soon scientists had measured all the atomic masses

1766-1844
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HALL OF FAME - Johann Wolfgang D6BEREINER

Dobereiner made a breakthrough in 1829 when he
noticed that groups of elements were similar.
Lithium, sodium, and potassium have similar
properties and equally spaced masses 7, 23 and 39.

These are Triads.

Groups of Three Elements

1780-1849
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OTHER TRIADS:

Similar properties of HALOGENS

Chlorine Bromine lodine
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HALL OF FAME - John NEWLANDS

Ordered atoms in order of atomic masses in rows of 8
This was to fit in with Dobereiner's triads
The problem was that the pattern only fitted for the

first 15 elements

Copper in the same group as sodium !1?
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HALL OF FAME - Dmitri MENDELEEV

Periodic Table Oscar Winner

Decided to ignore the elements that did not fit

He recognised that some elements might not have been

discovered

He was vindicated by the discovery of Germanium in 1885
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Can you work out which elements are missing?
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HALL OF FAME - Henry MOSELEY

There was still the problem of ignoring some of the
elements

Moseley solved this when he used X-ray studies to
work out the number of electrons in the atom

By arranging elements in order of the number of

electrons the modern Periodic Table dropped out.
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THE MODERN PERIODIC TABLE

Orders the 92 naturally occurring elements in order of their number of electrons

Hang on there are suddenly 109 elements; how is that? (newest estimate — 118!!)

This is modern-day Alchemy

Interested in the history of the periodic table? See Youtube resources and video link

in Moodle
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THE MODERN-DAY ALCHEMY

Take one atoll and add one hydrogen bomb and you can make new elements!

A tad expensive and elements are often highly radioactive and unstable
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METALS, NON-METALS, METALLOIDS

A simple classification which splits the periodic table into families of
similar materials Each section has distinct properties and differences

non-metal
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METALS, NON-METALS, METALLOIDS

Metals:

Lustrous solids

High melting points

Conduct electricity

Malleable and ductile

Act as reducing agents in reactions

Non-Metals:

Poor structural materials

Low melting points

Often gases or liquids

Non conductors

Discrete molecular structures

Often act as oxidising agents (oxygen)

Metalloids:

Solids

Giant molecular structures
High melting points
Semiconductors (Silicon)
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GROUP NUMBERS

1 18
1A 0
H 2 Old UPAC (UK, Europe) 13 14 15 16 17 e
1A New UPAC B IVB VB VIB VIIB NEN
Li Be B C N O F Ne
l- [ 6 [ & | 9 |
N 3 4 5 6 7 8 9 10 11 12 Al Si P S cl A
a i r
-n A VA VA VIA VIIA Vil IB 1B FEEEEEEETS
Ca Sc Ti Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
m--m-mm-m-mmmmm
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
mmmmnmnmmmmn
Cs Ba La Hf Ta w Re Os Ir Hg Tl Pb Bi Po At Rn

-m-----mmmmmm

Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
(o7 83 ] e | 104 J t05 J 106 J 107 | 108 J 100 J a0 J au1 f a2 J ous §oua Jous | oue | a7 | o8 |

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
| 58 § 5o ] 60 J 61 ) 62 | 63 J 64 | 65 | 66 § 67 ) 68 | 69 J 70 | 71

Th Pa ) Np Pu Am Cm Bk Cf Es Fm Md No Lr
( 90 ] o1 J o2 ) o5 § oa | o5 | 96 | o7 | o8 ] 99 | 100 J 101 J 102 ] 103

Prifysgol Cymru
. . '. Y Drindod Dewl Sant
https://www.rsc.org/periodic-table Y University of Wales
Trinity Saint David




PERIODS AND BOXES

PERIODS
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NAMES OF ELEMENTS

Most symbols are abbreviations of the name of the element

Some notable exceptions, e.g. Na (natrium — Hebrew/Latin for alkali.)
K (Kalium- from alkali; Arabic for Plant Ash)

Fe (Ferrum), Pb (Plumbum)

Ag (Argentum - moon),

Au (Aurum - sun)

All Latin names
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SUMMARY

* Elements of the same kind are made of the same atoms

e Atoms of a given element have the same mass

 Elements are arranged in a periodic table according to their number of electrons
* Period table consists of vertical groups and horizontal periods

* Elements are either metals, non-metals, or metalloids
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Practice problem 1:
List the names, chemical symbols, and atomic numbers of
the alkali metals. Describe their reaction with water
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Practice problem 2:
List the names, chemical symbols, and atomic numbers of
the halogens. Identify the normal physical state of each.
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