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Amount of Substance

The Mole: A chemist’s unit to measure amount

The Mole is a unit of measurement for the amount of substance, representing a specific
number of particles, such as atoms, molecules, or ions.

One mole contains Avogadro's constant, which is approximately 6.022 x 10%3 particles.

This unit helps bridge the gap between the subatomic world and macroscopic laboratory
qguantities, allowing chemists to work with large numbers of tiny particles in a practical way.

The mass in grams that corresponds to one mole of a substance is its relative atomic or
molecular mass.



What is a mole in chemistry? (@

One mole is the amount of substance that contains
exactly 6.02214076 x 102 atoms, molecules or ions.
This number is also known as ‘Avogadro’s number. It's
named after Italian scientist Amedeo Avogadro (left), a
suggestion put forward by French scientist Jean Perrin
to recognise Avogadro's work. ‘Mole' derives from
molecule - it's not related to the animal.

602,214,076,000,000,000,000,000

The number of atoms, molecules or ions in one mole of a substance

Atoms, molecules and ions are very small and impossible for chemists to count. Using the mole makes it easier to talk
about amounts of substances involved in reactions, by relating the mass of a substance to its atomic or molecular mass.

Amount of substance = mass (g) +mass of 1 mole (g mol)

as ad» e o

One mole contains a different mass for different substances

This makes sense if you think about it. Different substances will have atoms, molecules or ions which have different masses.
Gold atoms have a greater mass than iron atoms, so the mass contained in one mole of gold atoms is greater.

Coins and moles: A useful analogy

Using moles to express amount of substance is analogous to weighing coin rolls
to estimate the number of coins. In this analogy, the value of the coins is like
mass (different for different coins), the number of coins is like number of atoms,
and the rolls of coins are like moles of atoms.
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THE MOLE: 6.022 x 102

One moleis theamount of a substance -
that contains 6.022 x 10% atoms or -
molecules. It is specifically defined
as the number of atoms contained in
12 grams of carbon-12. This is also
known as ‘Avogadro’s Number' (N,);
it is named after the Italian scientist
Amedeo Avogadro (left), a suggestion
put forward by French scientist Jean
Perrin to recognise Avogadro’s work.

One mole is essenlially

602,214,179, U[]U 000,000,000,000

—ofaomethmg-mdwmmry,atonwornwleaded

He
400g
Nacl 197g
58.4¢

Table Salt

ONE MOLE IS A DIFFERENT MASS FOR DIFFERENT ELEMENTS & COMPOUNDS

This may seem confusing; however, it’s similar to comparing a dozen elephants to a dozen mice.
Although their masses may be very different, you still have a dozen of each!
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71 mole is often referred to as ‘a chemist’s dozen’
[T'S JUST AN EASIER WAY TO COUNT LARGE NUMBERS OF ATOMS & MOLECULES

NO. OF MOLES = MASS (g) + MASS OF 1 MOLE (g)
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Amount of Substance

The Mole: A chemist’s unit to measure amount

Atoms
or
Molecules




Amount of Substance: Molar Relationships

For Pure Elements or Compounds

Mass of solid (g)
Molar Mass (g mol™1)

Number of moles (n) = M, (CO,) =12+ (16 x 2) = 44 g mol™?

6 500
g = 147.3 moles

How many moles of CO, are there in 6.5 kg of pure CO,? n

T 44 g mol™1

For Aqueous Solutions

Number of moles (n) = Volume (dm?3) x Concentration (mol dm™3)

10 cm3

How many moles of H,SO, are there in 50 cm3 of a 0.1 mol dm= solution of H,SO,?
e
50 S

n=——dm3x0.1moldm=3 =5x 1073 moles

10cm3 ~°
1000

1dm3=1000 cm3

Vol. Conc.
dm3 mol dm=3
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