Chapter 21 – The Periodic Table Notes

21.1 – Arranging the Elements

Dmitri Mendeleev – 1869

· Decided there must be a pattern to the elements

· Arranged the elements in order of increasing atomic mass

· Called the final arrangement the “Periodic Table of the Elements” because of the periodic naturae of the chemical and physical properties of the elements once they were arranged

· Noticed a repeating pattern every 7 elements

· Mendeleev noticed gaps in the pattern. He predicted that elements yet to be found would fit in the table. By 1886, all gaps had been filled and his predictions were correct!

A few elements' properties did not fit the pattern in Mendeleev's table. 

In 1914, Henry Mosely determined a method for calculating the atomic # in atoms.

He found that when elements were arranged in order of increasing atomic #, the pattern worked for ALL of the elements.

Periodic Law: Chemical and physical properties of the elements follow a repeating pattern when arranged by atomic number.

Organization of the Periodic Table:

Horizontal rows = periods – tells the number of energy levels in an atom
Vertical columns = groups or families 
Groups or families share similar characteristics.

Information found on the periodic table:

· Color indicates physical state at room temperature

· Atomic number

· Chemical Symbol

· Element Name

· Average Atomic mass

· Metal, Metalloid or Nonmetal

· Group number

· Period Number

· Zig-zag line helps remember where metals, nonmetals and metalloids are

3 Classes of Elements:

Metals

·Most elements are metals. 

·Metals are to the left of the zigag line 

·Have few valence electrons 

·Solid at room temperature (exception: Hg).

·Shiny

·Ductile

·Good conductors of electric current

·Malleable

·Good conductors of thermal energy.
Nonmetals

·Nonmetals are found to the right of the zigzag

·Nonmetals have a high # of valence electrons

·More than half are gases at room temperature

·not malleable

·not ductile

·poor conductors of heat and electricity

·not shiny

Metalloids

·Metalloids aka semiconductors

·Border the zigzag line

·about half full valence shell

·some properties of metals and some of nonmetals
Atomic Radius – used to describe the size of an atom, depends on how far out the electrons extend
· Going across a period – atomic radii decrease due to electrons pulling closer as the energy level fills, more attraction between protons and electron

· Going down a group – atomic radii increase because there are more energy levels, more distance between protons and electrons, the atom is literally bigger
Energy needed to remove an electron

· Going across a period – the energy needed to remove an electron increases because electrons are pulled harder towards the nucleus as the energy levels fill up, more attraction between protons and electrons
· Going down a group – the energy needed to remove an electron decreases because the electrons are further away from the nucleus and are easier to remove, less attraction because of the distance between the protons and the electrons
Electrons – Excited state vs. Ground state
· Excited state – energy added to atoms make electrons “jump” to another energy level (orbital)
· Ground state – electrons in their original outer energy level (orbital)
· What happens as an electron falls from excited state to ground state? As electrons fall back to the ground state from the excited state, they emit a photon of light…this is why we saw the different colors in the flame test lab.
