Chapter 8:  Ionic Compounds

· A chemical bond is the force that holds two atoms together.

· Atoms will form bonds based on the number of valence electrons

· Elements will tend to react to acquire the stable electron structure of a noble gas

· Octet rule [except H or He]

· Ions are charged atoms

· CATIONS are __________ charged ions

· Formed when an atom LOSES valence electrons

· Sodium has 11 p+ and 11 e-

· To become stable, sodium will lose its one valence e- 

· Now it will have 11 p+ and 10 e-

· Gives Sodium a +1 charge

· Na+ = Sodium ion

· Naming cations:  name of element, then the word ion

· _____________ have a strong tendency to form cations

· Group 1A atoms form +1 ions (lose their 1 valence e-)

· Group 2A atoms form +2 ions (lose their 2 valence e-)

· Some Group 3A atoms form +3 ions  (lose their 3 valence e-)

· Transition metals commonly lose their 2 valence electrons, but can lose 3 (+2 or +3 ions).  Some can even form +1 or +4 ions.

· ANIONS are ______________ charged ions

· Formed when a atom GAINS more valence electrons

· Chlorine has 17 p+ and 17 e-

· To become a stable, chlorine will gain one more valence electron

· Now it will have 17 p+ and 18 e-

· Gives Chlorine a -1 charge

· Cl- = Chloride ion 

· Naming anions:  drop the ending of the element name and add –ide, then the word ion

· ______________ have a strong tendency to form anions

· Group 5A atoms form -3 ions (gain 3 valence e-)

· Group 6A atoms form -2 ions (gain 2 valence e-)

· Group 7A atoms form -1 ions (gain 1 valence e-)

· Group 8A atoms are stable and do not form ions

· Group 4A atoms are funny

· Can gain, lose, or share valence e- to be stable

· Carbon will share – Covalent bond (therefore will not form an ion)

· Lead and Tin will form positive ions by losing their valence e-

· Predict the ions formed by the following atoms and name the ion.

· Nitrogen

· Sulfur

· Barium

· Lithium

· From where did Chlorine get its new valence electron?  

· What happens when a positive ion and a negative ion are close to each other?

· What happens when a metal cation and a nonmetal anion are close to each other?

· They are attracted – forming an ___________________

· If an ionic bond is formed between a metal cation and an oxide ion:  OXIDE

· Most other ionic compounds are called SALTS

· BINARY IONIC COMPOUNDS are formed between a metallic cation and a nonmetallic anion

· Made of two monatomic ions (ions from one atom)

· Because no single unit of an ionic compound exists, ionic compounds are represented by a formula that provides the simplest ratio of the ions involved

· FORMULA UNIT

· Ionic compounds are NEUTRAL in charge

· Therefore the electrons lost must equal the electrons gained in a compound

· When writing the formula for a compound, 

· Cation FIRST, Anion SECOND

· Use subscripts to indicate the number of ions in the compound

· If there is one atom, the number one is assumed and does not need to be written

· When writing the name of a compound,

· Cation name (without “ion”) then Anion name (without “ion”)

· Aluminum + Oxygen

· Sodium + Nitrogen

· Lithium + Oxygen

· Strontium + Fluorine

· Cesium + Phosphorus

· IONIC CRYSTALS are formed when the positive and negative ions are packed into a repeating pattern that balances the forces of attraction (between + and -) and the forces of repulsion (between + and + OR between – and – ).

· In the crystal lattice, a cation is surrounded by anions.

· An anion is surrounded by cations.

· Melting point, boiling point, and hardness are physical properties that depend on how strongly the particles are attracted to each other

· Ionic bonds are hard to break – therefore crystals require a lot of energy to be broken apart

· The crystals are also hard, rigid, and brittle solids due to the strong attractive forces holding the ions in place

· Charged particles must be free to move about to conduct electricity

· Therefore solid ionic compounds do not conduct electricity

· In the liquid or aqueous state, ionic compounds are good conductors of electricity

· ELECTROLYTE

· POLYATOMIC IONS are ions made up of more than one atom

· p.224:  ammonium, nitrite, nitrate, hydroxide, cyanide, hydrogen carbonate, acetate, carbonate, sulfite, sulfate, phosphate, chlorate, chlorite
· Polyatomic ions act as a single unit:  NEVER CHANGE THE SUBSCRIPTS!!

· Naming:  Cation name + polyatomic name (DON’T CHANGE THE NAME)

· Naming (if cation is ammonium):  Ammonium + anion (if anion is a polyatomic:  don’t change the name)

· Sodium + Nitrate

· Calcium + Phosphate

· Aluminum + Carbonate

· Magnesium + Carbonate

· Potassium + Hydroxide

· Ammonium + Sulfate

· Transition metal ions – Because many transition metals can form different ions (Pb+2 or Pb+4), there is an addition to the naming system.

· Transition metals will be followed by a roman numeral indicating the charge (Transition CATIONS only!!)

· Pb+2 = Lead (II)

· Pb+4 = Lead (IV)

· Lead(II) + Chlorine

· Copper(I) + Oxygen

· Cobalt(III) + Sulfur

· Chromium(II) + Fluorine

· Shorthand way to get the formulas for ionic compounds – CRISS CROSS

· Lithium chloride

· Magnesium bromide

· Platinum (III) oxide

· Calcium nitride

· Calcium nitrate

· Calcium nitrite

· Silver (I) hydroxide

· Lead (II) sulfide

· Naming formulas.  You may need to use REVERSE CRISS CROSS to determine the charge of a transition metal.

· BeI2
· Fe2O3
· KCl

· Fr3N

· WF2
· PbO

· TiP

