Atom and Periodic Table Review

Key terms:
Periodic Law-states there is a recurring pattern of chemical and physical properties when elements are arranged in order of increasing atomic number.

Periodic Trends are systematic variations in the properties of elements going down a group or across a period.  Periodic trends include atomic radius, ionization energy, electron affinity, and electronegativity.
Valence electrons are the electrons in the outermost shell of an atom.

Electron configuration is a notation describing the distribution of electrons among the shells and sublevels or orbitals of the atom.

Ionization energy-energy required to remove an electron from an atom.  It reflects the ease of metal reactivity.  A metal with a low ionization energy will be very reactive.

Electronegativity-Ability of an atom to attract electrons in a chemical bond.

Electron affinity-is the energy that is released when an atom accepts an additional electron.  A nonmetal with a high electron affinity will want to take on an additional electron to form an anion.  Consequently a nonmetal with a low electron affinity is less reactive.

Group – Vertical columns on the Periodic Table.  Also called family of elements based on the fact they have the same number of valence electrons.
Period - a horizontal row of elements across the periodic table.

Ductile – Able to be drawn into wires

Malleable — Able to be hammered into sheets

Metalloids – Seven elements which have properties of both metals and nonmetals.

People:

Moseley:  English chemist (worked under Ernie Rutherford) who discovered the concept of atomic number.  He refined the periodic table to be based on atomic number.
Mendeleev:  Russian chemist who is credited with the first periodic table of elements in 1869.  It was arranged by increasing atomic mass.

Key Objectives:      Explain why elements in same group on Periodic Table have similar properties.

Distinguish between metals, non-metals, and metalloids on the periodic table.

Identify the location of the four blocks of the Periodic table.

Metals—left side (most of the elements) of periodic table and have the following properties:  


Ductile-can be drawn into wires


Malleable—can be hammered into sheets


Good conductors of heat and electricity


Low ionization energy, easily form cations.


Low electron affinity, do not want to form anions.


All solids except for mercury which is a liquid metal.

Nonmetals—right side of the periodic table (17 elements including hydrogen) and have the properties:


Brittle—easily break


Lack luster


Poor conductors of heat and electricity—“are insulators” 


Form molecular compounds in the presence of other non metals


High ionization energy, do not want to form cations.


High electron affinity, want to form anions when bonded to metals.



Mostly gases, except for bromine (liquid), and carbon, phosphorus, selenium, and iodine which are solids.

Metalloids—
zig zag line between the metals and nonmetals on periodic table,

· boron, silicon, germanium, arsenic, antimony, tellurium, astatine are the seven metalloids

· Sometimes called semi-metals, some are used as semi-conductors in computer chips (silicon, germanium)

· Seven metalloids are all are solids.

The chemical reactivity of an element is determined greatly by the number of valence shell electrons it atoms have.  Elements of the same Group have the same number of valence electrons and have similar reactivity.  The strength of force of attraction between the nucleus and the valence shell electrons also plays a major role in determining the reactivity of the element.

Groups or families are vertical associations in the periodic table.
· They have the same number of valence (outer shell) electrons. 


Group I: Alkali Metals


Group II: Alkaline Earth Metals

Group VII:  Halogens

Group VIII:  Nobel Gases


Transition Metal Block

Lanthanides / Actinides

Key Objectives:      Define term Periodic trend.

Discuss four important periodic trends.

Distinguish between ionization energy, electron affinity, and electronegativity.

FOUR PERIODIC TRENDS:
1. ATOMIC RADIUS (r )

Increases as you down a group due to increasing electron shells
Decreases as you go across a period left to right due to increasing effective nuclear charge and ineffective shielding by additional valence electrons

Cation <atom<anion
since cation has greater nuclear charge and anion has greater electron/electron  repulsion

2. IONIZATION ENERGY:


Decreases as you go down a group
Increases left to right in a period due to increased effective nuclear charge



Metals have low ionization energies, hence they go positive and form cations.



Nonmetals have high ionization energies, hence do not form cations.



Successive ionizations get much more difficult.

3. ELECTRON AFFINITY:
Decreases as you go down a group
Increases left to right in a period
4. ELECTRONEGATIVITY:

Increases to the right across a period.



Decreases as you move down a group.


Fluorine is the most electronegative (4.0)



Francium is the least electronegative (0.7)
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