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The mole

“A mole is defined as the amount of substance
that contains the same number of specified
particles as there are atoms in 12 g of

carbon-12.”
From Heineman Chemistry 1 (Lukins et al)

Avogadro’s number (N,):
1 mole contains 6.02 x 10?3 particles
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The mole

“A mole is Aafin-
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bstance

mole contains .02 x 1023 particles
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Egg Masses

..for the purposes of the example,
let’s assume that all eggs came in
dozens (i.e. 12 eggs)

@

Egg Masses
§§§§ Fish Eggs <%

Biosam‘ Eggs =

1 dozen atoms have different
masses depending on the

‘ . ‘ element = 1 = || =
" " i & B
o 10 1o 1373 1373 1573
crogen | | yarogen | | ychogen saim | | wom | | oam
| | | 56 s6 56
" h " . & B B
10 1o 1o Hee — . 1373 1373 1573
vydrogen | | wydrogen | | wycrogen mass = 144 units Sarim Barm Baram
| | | o o 56 56 56
H H H C C a Ba
1o 1o 1o 120 150 150 1573 157 1573
vyarogen | | wycrogen | | nycro cibon | | cabon | | chibon i s | | aram
1 1 1 6 6 56 56 56
H H H C c C Ba Ba a
1o 1o 1o 150 120 150 1573 1373 1373
Hydrogen Hydrogen Hydrogen carbon Carbon Carbon Barium Barium Barium
mass = 12.0 units s s ¢ mass = 1647.6 units
150 120 150
cubon | | camon | | cuon
6 6 6
¢ ¢ ¢
150 150 i)
cibon | | cabon | | cobon
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Molar Mass

* The mass of 1 mol of atoms/molecules/particles
1 mol is NOT a dozen particles but 6.02 x 10?3 particles!!
602,000,000,000,000,000,000,000
* Units: grams per mol (g/mol)

mass of
m substance,
in grams (g)

number of
n moles (mol)
n | M,
relative
™, molecular
@ mass (g/mol)

How to use equation triangles:

1. Write down the term you wish to calculate (e.g. n =).

2. Cover the term you wish to calculate with your hand.

3. What remains is your equation on the other side of the = sign,
working from the top down and/or left to right, and include all
multiplication/division signs linking the two remaining terms.

4. The three equations derived from this triangle are:

* n=m+M,

. _ M The horizontal line
m=nxM, corresponds to division;
* M=msn the vertical line corresponds

to multiplication.
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Avogadro’s Number

Eggs Moles
* 1dozen eggs =12 eggs * 1 mole atoms = 6.02 x 102 atoms
* % dozen eggs = 6 eggs * % mole atoms = 3.01 x 1022 atoms
* 2dozen eggs = 24 eggs * 2 moles atoms = 12.04 x 10?3 atoms
* 3dozen eggs = 36 eggs * 3 moles atoms = 18.06 x 1023 atoms
number of
3 N particles
©
=l N number of
g n moles (mol)
o
g Avogadro’s
oo n N number
S A N, =6.02x10%
< particles
per mol 12
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Empirical & Molecular
Formulae
Molecular formula: Empirical formula:
Exact number of atomsin  Lowest whole number
a molecule ratio of atoms in a
molecule
e.g. Ethane: C,H, e.g. Ethane: CH,
M =30 g/mol M =15 g/mol
e.g. glucose: CgH,,0¢ e.g. glucose: CH,0
M =180 g/mol M =30 g/mol
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Percentage by mass

% by mass = mass of one component x 100%
mass of the total

This can be used for:

* % w/w

* % vyield

* % by mass of one element in a compound
* % by mass of water
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