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Overview of Lecture Overview of Lecture 

Source and Uses of Salts
Classify compounds based on elements present
Determine formulas for simple ionic compounds
Polyatomic Ions

History of SaltHistory of Salt

Napoleon's Buttons – Chapter 15
Sources:

Seawater, Brine Springs, Salt Mines
Sea Salt

~ 2/3 NaCl
~ 1/3 CaCl

2
 and MgCl

2
 (plus other compounds)

Uses:
Food preservation
Diet (salt required)
Chemical Processes (soap making, NaOH, 
chlorine, ...)
Melting ice on roads

Harvesting Sea SaltHarvesting Sea Salt

Sea salt harvest in Ile de Re, France (Wikipedia) 

'Raw' Sea Salt'Raw' Sea Salt

Close-up view of salt (Wikipedia)



Food Preservation with Salt (NaCl)Food Preservation with Salt (NaCl)

Salt is very water soluble
(~36 grams/100 mL water)

Salt “attracts” moisture from nearby objects.
Bacteria cannot
 survive without
 water.

(Salt cod)

Low Salt is Important for Our DietLow Salt is Important for Our Diet

“Scientists prove that salty diet costs lives”
(The Times (UK), April 2007)

The findings, from a 15-year study, offer the clearest evidence 
yet that cutting salt consumption saves lives by reducing the 
risks of cardiovascular disease. People who ate less salty food 
were found to have a 25 per cent lower risk of cardiac arrest or 
stroke, and a 20 per cent lower risk of premature death. The 
results, published in the British Medical Journal, underline the 
need for population-wide salt reductions in the diet, the 
scientists conclude. 

Low Salt Good (Maybe)Low Salt Good (Maybe)

This British Medical study has been criticized.

But the Salt Manufacturers’ Association questioned the 
quality and conclusions of the study. “The research only 
relates to subjects who already have high blood pressure. 
Most people have acknowledged for some time that such 
individuals may be advised to restrict their salt intake with 
their GP’s advice. 

“What the evidence does not prove is that salt reduction will 
have any significant health benefits for the majority of us.” 

Low Salt May be Worse (?!)Low Salt May be Worse (?!)

Cardiovascular Risk: Low Sodium Diets 
Might Be Worse Than High Salt Diets

(Science News, May 2008)

Investigators from the Albert Einstein College of Medicine of 
Yeshiva University reported in the Journal of Internal 
Medicine that:
After adjusting for known CVD risk factors, such as smoking, 
diabetes and blood pressure, the one-fourth of the sample who 
reported consuming the lowest amount of sodium were found 
to be 80% more likely to die from CVD compared to the one-
fourth of the sample consuming the highest level of sodium. 
The risk for death from any cause appeared 24% greater for 
those consuming lower salt, but this latter difference was not 
quite large enough to dismiss the role of chance.

Salt in Diet: Who is Right?Salt in Diet: Who is Right?

� For individuals with high blood pressure, reducing 
salt is probably a very wise course of action.

� For the general adult population, high salt intake 
does NOT appear to be a significant risk.

� Further research may (or may not) change these 
conclusions.

Note: I am not a medical doctor, nor do I play one on TV.

Types of ElementsTypes of Elements

Metals

 Non-metals



Binary CompoundsBinary Compounds

Classify each elements as:
Metal or Non-metal

Two or more Metals              � Metal
Two or more Non-metals    �   Non-metal
 Metal    +    Non-metal         �   Ionic

Ionic CompoundsIonic Compounds

Ionic compounds have the properties that we 
commonly associate with Table Salt:
Do Not conduct electricity
Water soluble
Solutions conduct electricity
Often crystalline
Very high melting points

Ionic 'Bonds'Ionic 'Bonds'

Ionic compounds are held together by electrostatic 
attraction (opposite charges are attracted to each 
other).

Metal always has a positive (+?) charge
Non-metal always has a negative (-?) charge

Magnitude of charge determined from position on 
the Periodic Table.

Periodic Table and Ionic ChargesPeriodic Table and Ionic Charges

+1
+2 +3 -3

-2 -1 0

+?

2D Structure of NaCl2D Structure of NaCl 3D Structure of NaCl3D Structure of NaCl



Ionic FormulasIonic Formulas

Verify that compound is ionic
Determine charge of each ion
Total Positive charge = Total Negative charge
Formula is simplest ratio of ions that results in no 
net charge.

Sodium ChlorideSodium Chloride

Sodium = Na & Chlorine = Cl
Na+1

Cl-1

1 (+1)  balances  1 (-1)

Formula = NaCl

Calcium ChlorideCalcium Chloride

Calcium = Ca & Chlorine = Cl
Ca+2

Cl-1

1 (+2)  balances  2 (-1)

Formula = CaCl
2

+2

-1

-1

Aluminum BromideAluminum Bromide

Aluminum = Al & Bromine = Br
Al +3

Br-1

1 (+3)  balances  3 (-1)

Formula = AlBr
3 +3

-1

-1
-1

Aluminum OxideAluminum Oxide

Aluminum = Al & Oxygen = O
Al +3

O-2

2 (+3)  balances  3 (-2)

Formula = Al
2
O

3

Polyatomic IonsPolyatomic Ions

“Molecules” that have a charge
Act as a single unit

Example:
Ca+2  and Br-1 CaBr2

Ca+2  and OH-1 Ca(OH)2



Common Polyatomic IonsCommon Polyatomic Ions

Name                           Formula

Carbonate CO3
-2

Bicarbonate HCO3
-1

Sulfate SO4
-2

Nitrate NO3
-1

Nitrite NO2
-1

Hydroxide OH-1

Transition MetalsTransition Metals

The charges for transition metals cannot be 
determined from the periodic table.
Most metals have more than one possible charge.

Example:
Iron can be either Fe+2 (ferrous) or Fe+3 (ferric)

Charge from FormulasCharge from Formulas

The charge on the transition metal in an ionic 
compound can be determined IF the formula is 
known.

Example: Fe2O3

Fe2O3 contains Fe+?  and O-2

Total negative charge is (O-2 x 3) = -6
Total positive charge must equal +6
Spread over two iron atoms gives (+6/2 = 3)
Therefore, must be Fe+3

Determining FormulasDetermining Formulas
Sample ProblemsSample Problems

   Elements            Formula

Mg and O

Na and O

Li and S

Li and N

Fe+3 and Br

Fe+3 and O

Ni+2 and PO4
-3

Formula Problems - AnswersFormula Problems - Answers
   Elements                  Formula

Mg and O MgO

Na and O Na2O

Li and S Li2S

Li and N Li3N

Fe+3 and Br FeBr3

Fe+3 and O Fe2O3

Ni+2 and PO4
-3 Ni3(PO4)2

Determining ChargesDetermining Charges
Sample ProblemsSample Problems

   Formula           Charge on Metal

CoCl3

TiO2

Nb2S5

Ni3(PO4)2

Rh2(SO4)3



Charge Problems - AnswersCharge Problems - Answers

   Formula           Charge on Metal

CoCl3 +3

TiO2 +4

Nb2S5 +5

Ni3(PO4)2 +2

Rh2(SO4)3 +3


