Section 6.1
When the highest occupied energy level of an atom is filled with electrons, the atom is stable and not likely to react. 


- goal is to achieve an octet in outer shell

Electron dot diagram
·  model of an atom in which each dot represents a valence electron

·  symbol in the center represents the nucleus and all the other electrons in the atom

Formation of Ions
When an atom gains or loses an electron

· The atom is not neutral. 

· An atom that has a net positive or negative electric charge is called an ion. 
· The charge on an ion is represented by a plus or a minus sign.

The ion that forms when a chlorine atom gains an electron has 17 protons and 18 electrons. 

- This ion has a charge of 1–

- The symbol for the ion is written Cl1–, or Cl– for short.

- An ion with a negative charge is an anion. 

- Anions like the Cl– ion are named by using part of the element name plus the suffix –ide.
        Thus, Cl– is called a chloride ion.

A sodium ion has 11 protons and 10 electrons

- The sodium ion has a charge of 1+

 
- The symbol for the ion is written Na1+, or Na+ for short

 
- An ion with a positive charge is a cation
- A cation uses the element name, as in the sodium ion

Formation of Ionic Bonds
- a negatively charged particle will attract a positively charged particle

· chemical bond - force that holds atoms or ions together as a unit 

· ionic bond
    

- the force that holds cations and anions together

    

- forms when electrons are transferred from one atom to  another

Ionization Energy
Cations 

- form when electrons gain enough energy to escape from atoms

- the energy allows electrons to overcome the attraction of the protons in the nucleus 

- the amount of energy used to remove an electron is called ionization energy

- the lower the ionization energy, the easier it is to remove an electron from an atom

- Group 1 has very low ionization energy
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chemical formula
·  notation that shows what elements a compound contains

·  shows the ratio of the atoms or ions of those elements in the compound 

· NaCl

Crystal Lattices
- a regular, repeating arrangement of ions in the solid 

- chemical formula shows ratio of the ions in a compound, but not how the ions are arranged

- classified into groups based on the shape of their crystals 

Properties of Ionic Compounds

· Crystalline structure.

· A regular, repeating arrangement of ions in the solid.

· Ions are strongly bonded.

· High melting points- because of strong forces between ions.

· Solids are poor conductors of electricity (fixed position)

· Liquids are good conductors of electricity (free to move)

· Solid phase will shatter easily

Section 6.2

covalent bond
- chemical bond in which two atoms share a pair of valence electrons

- attraction between the shared electrons and protons in  nucleus hold the atoms together

There are several ways to show a covalent bond.

- In the electron dot model

- bond is shown by a pair of dots in the space between the symbols for the hydrogen atoms. 

- In the structural formula,

- pair of dots is replaced by a line.

- The electron cloud and the space-filling models

- show that orbitals of atoms overlap when a covalent bond forms.

- “Like dissolves like”

- Polar will dissolve polar

- Non-polar will dissolve non-polar

- Water – polar
- Oil – non-polar

Polar Covalent Bonds
- In a molecule of an element,

· atoms that form covalent bonds have the same ability to attract an electron.

· Shared electrons are attracted equally to the nuclei of both atoms. 

- In a molecule of a compound
- electrons may not be shared unequally

- A covalent bond in which electrons are not shared equally

Can you assume that a molecule that contains a polar covalent bond is polar?

· When a molecule has only two atoms, it will be polar.

· When molecules have more than two atoms, the answer is not obvious

In a molecular compound, there are forces of attraction between molecules. These attractions are not as strong chemical bonds, but they are strong enough to hold molecules together in a liquid or solid.

Water molecules are similar in mass to methane (CH4) molecules. Yet, methane boils at –161.5°C, and water boils at 100°C, because methane molecules are nonpolar and water molecules are polar. 
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Section 6.3

Binary Ionic Compounds

- compound made from only 2 elements

The names have a predictable pattern:

- the name of the cation

- followed by the name of the anion 

Transition metals

- will give electrons from last level

- will also give electrons from next to last level

- possible to have more than 1 oxidation #

Writing Formulas for Ionic Compounds

· The symbol of the cation is first, followed by the symbol of the anion.

· Compound must have a neutral charge.

· Use subscripts to show the ratio of the ions in the compound.
· Parentheses are used with the subscript for polyatomic ions. The formula for iron (III) hydroxide is Fe(OH)3 

polyatomic ion 

·  covalently bonded group of atoms that has a positive or negative charge

·  acts as an atom

·  most are anions 

Section 6.4

In a metal, valence electrons are free to move among the atoms.
The metal atoms become cations surrounded by a pool of shared electrons. 

metallic bond

- attraction between a metal cation + the shared electrons that surround it.

- Although the electrons are moving among the atoms, the total number of electrons does not change.
- overall, the metal is neutral.
Alloy

- mixture of two or more elements

- at least one of which is a metal

- have the characteristic properties of metals

Alloy examples
· Bronze

· 1st important alloy

-
contains only copper and tin

· Brass

· alloy of copper and zinc

· softer than bronze and is easier to shape

· shinier than bronze but is likely to weather more quickly
· Steel

· alloy of iron that contains small quantities of carbon
· Smart metal

· Mixture of titanium & nickel

