4.1 Ionic bonding and structure(p140-p148)
· Recognize the formulas of ionic compounds
· Understand how ions are formed and recall the formulas of some common ions
· Work out the formulas of ionic compounds from the charges on the ions
· Describe the structure of sodium chloride as an example of an ionic lattice
· [image: ][image: ]
· Explain the physical properties of ionic compounds in terms of structure and bonding

Understandings
· An ion is a charged particle, the charge on the ion which forms is determined by how many electrons are lost or gained 
· Metals lose electrons to form positive ions (cations)
· Non metals gain electrons to form negative ions (anions)
· Negative ions form by non metals gaining electrons
· The number of electrons lost or gained is determined by the electron configuration of the atom
· The number of charges on an ion is equal to the number of electrons lost(positive ions) or gained (negative ion) bu an atom
· The charge on an ion can usually be predicted from the group of the element in the Periodic table, transition metal elements can form more than one ion
· Under normal conditions, ionic compounds are usually solids with lattice structures
· Ionic compounds are electrically neutral, as they consist of a lattice in which the total number of positive charges is balanced by the total number of negative charges. The formula of the compound is expressed as its simplest ratio
· In the ionic lattice, each ion is surrounded by a fixed number of ions of the opposite charge, known as the coordination number.
· Lattice-The forces of electrostatic attraction between ions in a compound cause the ions to surround themselves with ions of opposite charge, as a result, the ionic compound takes on a predictable 3D crystalline structure
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Application 
Common polyatomic ions:
	Polyatomic ion name
	Charge on ion
	Symbol

	Nitrate
	1-
	NO31-

	Hydroxide
	1-
	 OH1-

	Hydrogencarbonate
	1-
	 HCO31-

	Carbonate
	2-
	‎CO32−

	Sulfate
	2-
	‎SO42−

	Phosphate
	3-
	PO43−

	Ammonium
	1+
	‎NH 4+




Physical properties of ionic compounds:[image: ]
· Volatility(the tendency of a substance to vaporics)：Ionic Compounds typically exist as non-volatile solid due to the stong ionic bonds holding the lattice together-The ions are stuck in their positions in the lattice and are not free to move.(Low volatility/non-volatile)
· Electrical conductivity:Can conduct electricity when molten or in aqueous solution but not when solid-The charged particles must be free to move
· Solubility: More soluble in water than in non-polar solvents, when dissolved in water, the water molecules surround the ions and separate them from each other(this means that the ions are now free to move)-Water attracts more the ions more than the ions attract each other    NaCl(s) --> Na+(aq) + Cl-(aq)     
· Polar substances tend to dissolve in polar solvents(e.g. water) and nonpolar substances tend to dissolve in nonpolar solvents(e.g. heptane) . This suggests that solubility trends are based on the similar chemical nature of the solute and solvent, as thi is most likely to lead to successful interactions between them.
· High melting and boiling points(The strong electrostatic attraction between ions of opposite charge)-as the forces of electrostatic attraction between the ions in the lattice are strong and so require large amounts of heat energy to break
· Solids at room temperature and will only melt at very high temperatures
· Ionic substances are brittle(The crystal tends to shatter when force is applied)-Any disruption of the arrangement of + and - ions is almost guaranteed to end up with repulsions between similarly charged ions that end up next to each other.This is because movement of the ions within the lattice places ions of the same charge alongside each other, so the repulsive forces cause it to split.

Binary compound:One that contains only two elements(They must have very different tendencies to lose or gain electrons)[image: ]
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Properties of Ionic Compounds

Hardness

Hard, crystalline solid

Melting point

High ~800°C

Malleability/brittleness

Brittle

Solubility

Soluble in water, not in oil

Electrical conductivity

« Solid: No
* Liquid: Yes
* Gas: Yes





