Periodic Table

I. Early Classification

A. Johan Dobereiner 1817 – He formed what called triads (groups of three) with similar properties

B. John Newlands 1863 arranged known elements in groups of 7 (law of octaves

C. Dimitri Mendeleev  1869 – came up with the eight – column table

1. Because of blank spots on the table Mendelevium was able to predict properties and masses of several elements not yet discovered

2. Table arranged in order of increasing atomic mass and the properties of the elements repeated in an orderly way (periodic law)

II. Modern periodic Law -  the property of the elements are a periodic function of their atomic numbers.

III. Modern periodic table – where certain electron configurations are periodically repeated

A. Transition elements filling the d sublevel 

B. Lanthanides and Actinides

1. Filling the f sublevel

C. All elements in a horizontal line period or energy level

D. All elements in the same vertical column are a group

E. Octet rule -  in chemistry an atom that has 8 electrons in its outer level is particularly stable

1. Helium is the duet rule

F. Surveying the table 

1. Columns 1 and 2 have electrons filling the s sublevel

2. Columns 3-12 have electrons filling the d sublevel

3. Columns 13-18 have electrons filling the p sublevel

G. Metals

1. To the left side of the stair step

a. Conductors and are malleable and ductile

b. Hard and shiny

c. 3 or less electrons in the outer energy level

d. Do not hold outer electrons tightly

H. Nonmetals

1. To the right of the stair step

a. Do hold the outer electrons tightly

b. Brittle

c. Solids or gases

d. Five or more electrons in the outer energy level

I. Metalloids have properties of both metals and non metals

J. Both the position and the properties arise from the electron configurations of the atom

IV. Atomic Radii

A. As the principal quantum number increases the size of the electron cloud increases

B. Atomic Radii increases from top to bottom and from right to left

1. As you move to the right the number of protons increase

2. As you move down the number of electrons increase

C. Ion Radii

1. All atoms electrons are arranged to made it as stable as possible

2. Stable atoms are noble gases

3. If sodium loses one electron it has a noble gas configuration and a charge of +1

4. Chlorine gains an electron and then has a noble gas configuration and a – 1 charge

5. Metallic ions on the left and in the center of the chart are formed by the loss of electrons making them smaller in radii

6. Non metallic ions on the right are formed by gaining electrons

V. Predicting oxidation numbers
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	Tend to have more than one oxidation state 
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VI. First ionization Energy – energy needed to remove the most loosely held electron from the atom (Measured in kilojoules/mole)

A. The ionization energies are periodic

B. The ionization energy tends to increase as atomic number increases in the period

C. In the column there is a decrease of ionization energy as the atomic # increases

1. The shielding effect causes the inner electrons to shield the outer electrons from the pull of the protons

D. Nuclear Charge, Shielding effect, Radius and sublevel all effect ionization energy

VII. Electron Affinities – is the attraction of an atom for an electron. 

A. The electrons ability to gain an electrons
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