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History Behind the Development of the Periodic Table

As chemists began to use scientific methods to search for elements, the rate of discovery increased!
- Prior to 1650, only eleven elements were known (Ag, As, Au, C, Cu, Fe, Hg, Pb, S, Sb, Sn).
- By 1800, about 30 elements were known.
- By 1850, about 60 elements were known
- By 1900, about 80 elements were known.
- By 1950, about 90 elements were known.
- Now- over 100 elements are known.

In 1850, chemists began attempting to arrange the elements.
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Sir William Ramsay

Henry Mosely

Today’s Periodic Table
Mendeleev developed his periodic table before scientists knew about the structure of atoms. He didn’t know that
the atoms of each element contains unique number of protons.

The atomic mass of iodine (1) is 126.90. The atomic mass of tellurium (Te) is 127.60.

If we used MendeleeV’s periodic table that is based on atomic mass, these two elements should come one right
after the other; however, they have very different chemical properties! lodine belongs grouped with elements like
bromine and chlorine which have similar properties.

How is the modern periodic table

arranged? Periodic Table of the Elements

Group=
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Noble Gases Nonmetals

Metalloids/Semi-metals Metals

Periodic Table of the Elements
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Periodic Law
The properties of the elements within a change as you move across the period

from to

The pattern of properties within a period repeats as you move from one period to the next.

Octet Rule

Obtaining a Stable Octet
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Periodic Trends

Trends in Atomic Size

One way to think about size is to look at the units that form when atoms of the same element are joined to one
another (molecules). Since the atoms in each molecule are identical, the distance between the nuclei of these
atoms can be used to estimate the size of the atoms.

- The size is expressed as an atomic radius

Hydrogen [H.) Onygen (O-) Him:.ge-n [N?:l
30 pm &5 pm

@9 G)““

Atomic radius Fluorine (F Chlorine {Cl,) Bromine (Bry) lodine (|,)
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Distance betweaen nuclei
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Atomic Radius (A.R.) = “size” of the atom

Direction Trend Reason
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Trends in lonization Energy

Remember, electrons can move to higher energy levels when atoms absorb energy. Sometimes the electron
has enough energy to overcome the attraction of the protons in the nucleus. The energy required to remove an
electron from an atom is called

e The energy required to remove the first electron from an ato is called the first ionization energy. The
cation now has a charge.

Direction Trend Reason

Trends in Electron Affinity
e How much an atom “wants” an electron.
e Results in the formation of anions.

Direction Trend Reason

How do anions and cations compare in size to their parent atoms?
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Trends in Electronegativity

Electrons are involved in two types of bonds, Toble 6.2
ionic and covalent, there is a property that can Electronegativity Values for Selected Elements
be used to predict the type of bond that will

form during a reaction. :]
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e This property is called 10 L5 20 25 | 30 35 40
Na Mg Al S | P $ a
09 1.2 1.5 18 | 2] 2.5 3.0
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Electronegativity Trends

Direction Trend




