The Periodic Table (p. 286 – 288)
Early Attempts to Organize the Elements:

· Based on sequencing known elements by mass

· Or by chemical properties (ex/ reaction with oxygen)

· Did not provide an adequate model for predicting

Dmitri Mendeleev (1834 – 1907)

· Published a classification scheme for the elements in 1869 (Figure 11-1 in text)

· Listed elements in order of increasing mass

· Categorized elements by matching similar properties

· In his puzzle there were missing pieces which he explained by presuming that some elements had not yet been discovered

· Used his table to predict the properties of the missing elements

· Later was found to be surprisingly accurate in his predictions

· The modern table is similar to Mendeleev’s table

The Modern Periodic Table (p. 289 – 293)
· Henry Moseley found that the elements should be arranged according to atomic number rather than atomic mass

· The rows of the table are called periods

· The columns are called groups or families

· Each group consists of elements with similar properties

· Ex/ the elements in the first group all form ions with a +1 charge

· At room temperature most elements are solid

· Mercury and bromine are liquids

· Hydrogen, nitrogen, oxygen, fluorine, chlorine, helium, neon, argon, krypton, xenon and radon are gases

· Diatomic gases: H2, N2, O2, F2, Cl2
· These elements exist naturally with two atoms bonded together

· Note: two solids also exist naturally with multiple atoms bonded together: P4 and S8
· Metals are found on the left of the “staircase”
· Non-metals are found on the right of the “staircase”

· Elements along the “staircase” are called semi-metals (or semi-conductors or metalloids): B, Si, Ge, As, Sb, Te, Po

· Metals are: shiny, malleable, ductile, good conductors.

· Non-metals are: dull, brittle, poor conductors

· Semi-metals have intermediate properties (ex/ semi-conductors)

· Group 1: Alkali Metals

· Group 2: Alkaline Earth Metals

· Groups 3 - 12: Transition Metals 

· Groups 13 – 16: named by element at the top of the column

· Group 17: Halogens (exist as diatomic elements)

· Group 18: Noble Gases

· Hydrogen: a “special” element because it has properties of both group 1 and group 17

Periodic Trends (p. 299 – 308)
· Atomic Radius: 

· Decreases across a period – electrons are held more closely to the nucleus as the number of protons increases (attractive force increases)

· Increases down a group – electrons in added orbitals are farther from the nucleus and inner electrons shield the outer electrons from the attractive force of the nucleus

· Positive ion radius is smaller than a neutral atom of the same element because the number of protons is greater than the number of electrons

· Negative ion radius is larger than a neutral atom of the same element because the number of protons is smaller than the number of electrons

· Ionization energy: the energy required to remove an electron from an atom

· Increases across a period – the electrons are closer to the nucleus and therefore held more tightly

· Decreases down a group – the electrons are farther from the nucleus and the attractive force is not as strong

· Electronegativity: the ability of an atom to attract the shared pair of electrons in a covalent bond

· Increases across a period – the attractive force is stronger due to an increased number of protons

· Decreases down a group – the bonding electrons are farther from the nucleus and the attractive force is not as strong

· Metallic Properties: 

· Decrease across a period

· Increase down a group

