


2. Calculate the number of moles of atoms and the number of atoms in a 3.7514 g sample of aluminum.

=3.7514 SN 0.13904

26.9815

23
=0.13904 6.02214 10 =8.3729 10*
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We have seen that we can count the number of atoms and molecules present in an element by weighing
out a sample of the element and using Avogadro’s Number to convert the mass to the number of atoms
and molecules. The question is can we do the same when we have a molecule rather than an element?
The answer is yes and this is demonstrated in the following examples.

1. What is the unit mass of carbon monoxide, CO?

Carbon monoxide consists of one atom of carbon and one atom of oxygen. Thus its mass is the sum of the
masses of its component atoms.

Unit mass of CO =12.011 amu C + 16.00 amu O = 28.01 amu CO

Molecular Mass = sum of the masses of the individual atoms

This unit mass of CO is known as the molecular mass (or molar mass) of CO.

2. What is the molecular mass of methane, CH,?
From the Periodic Table, the atomic mass of C is 12.011 and of H is 1.008.
The Molecular Mass of CH, is:

12.011amu C
atom C

1008 amu H

1at0mC(
mC

)+4 atoms H[ ) =16.043 amu CH,

3. What is the molecular mass of aluminum oxide, Al,O3?
From the Periodic Table, the atomic mass of Al is 26.98 and of H is 16.00.
The Molecular Mass of Al,O; is:

26.98 amu Al
atom Al

16.00 amu O

2 atom Al (
m O

]+3 atoms O( ) =10196 amu Al,Oq

4. What is the molecular mass of iron (ll) sulphate, FeSO,4?
From the Periodic Table, the atomic mass of Fe is 55.85, S is 32.07 and O is 16.00.

5585 amu Al 32.07 amu S 16.00 amu O
—— (+latom S| —— -

1 atom Fe
atom Al atom S atom O

]+4 atom O( ) =15192 amu FeSO,

5. What is the molecular mass of ammonium phosphate, (NH,);PO,?

From the Periodic Table, the atomic mass of:

H =1.008
N =14.01
O = 16.00
P = 30.97
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2. Calculate the number of each type of molecule of the element in a 28.115 g sample of FeSO, .

n.. =28115g Feso, — MU eSO _ 418508 mol Feso,
g 151.91g FeSO,
23
N., =018508 mol FeSO, L mol Fe 6.0221 107 molecule =11146 10® molecule Fe
1 mol FeSO, mol
23
N, = 018508 mol Feso, — Mol S 6.022110° molecule ;46 10m pojecute s
1 mol FeSO, mol
1 mol . =
N, =018508 mol Feso, — ol O 1mol O, = 6022110  molecule _, 91 155 nojecuie o,
: 1mol FeSO, 2mol O mol

Note that the elemental form of sulphur is Sg but usually the monatomic form is used for simplicity.
We can also calculate the mass of atoms and molecules of the elements that made up the compound.

Calculate the mass of each type of atom in a 28.115 g sample of FeSO, .

h.. =28115g Feso, —moFeSO.
A 151.91 g FesO,

1 mol Fe 55.85g Fe

=018508 mol FeSO,

m,, =018508 mol FeSO, =10.336 g Fe
1 mol FeSO, mol Fe
m, =018508 mol Feso, —MoI S 320669 54348
1 mol FeSO,
4
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Calculate the % mass of each element in sodium hydrogen phosphate, Na

page 60



A sample of an organic compound has a mass of 47.29 mg. If the compound has a composition
of 37.0%C, 2.21%H, 42.4%0 and 18.4%N, calculate the mass of each element in the sample.

m. =47.29 mg compound 3709 € =175mg C
100.00 g compound

m,, =47.29 mg compound 2219 H =1.05mg H
100.00 g compound

m, =47.29 mg compound 4249 O =20.1mg O
100.00 g compound

m, =47.29 mg compound 1849 N =8.70mg N

100.00 g compound

Check: 17.5mg C+1.04 mg H +20.0 mg O +8.70 mg N =47.3 mg compound , which is correct within the

limits of significant figures.
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