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6.7: Mass Percent Composition from a Chemical Formula

4} Learning Objectives

e Determine the percent composition of each element in a compound from the chemical formula.

The percent composition of a compound can also be determined from the formula of the compound. The subscripts in the formula
are first used to calculate the mass of each element in one mole of the compound. This is divided by the molar mass of the
compound and multiplied by 100%.

% by mass — mass of element in 1 mol < 100%
molar mass of compound

The percent composition of a given compound is always the same, given that the compound is pure.

v/ Example 6.7.1

Dichlorine heptoxide (Cl2 07) is a highly reactive compound used in some organic synthesis reactions. Calculate the percent
composition of dichlorine heptoxide.

Solution

Solutions to Example 6.7.1

Calculate the percent composition of dichlorine heptoxide

Steps for Problem Solving (Cl 0 )
2-7)"

Identify the "given" information and what the problem is asking you Given : Cl,05
to "find." Find: % Composition (% Cl and %0)

Mass of Cl in 1 mol Cl,07,2Cl:2x3545g=70.90 g
List other known quantities. Mass of O in 1 mol Cl,07,7 O: 7x 16.00 g = 112.00 g
Molar mass of Cl,07 = 182.90 g/mol

70.90 g Cl
%Cl = TQOg X 100% = 38.76% Cl
112.00g O
Cancel units and calculate. %0 = 18290 g x 100% = 61.24% O

Calculate the percent by mass of each element by dividing the mass
of that element in 1 mole of the compound by the molar mass of the
compound and multiplying by 100%.

Think about your result. The percentages add up to 100%.

Percent composition can also be used to determine the mass of a certain element that is contained in any mass of a compound. In
the previous sample problem, it was found that the percent composition of dichlorine heptoxide is 38.76% Cland 61.24% O.
Suppose that you needed to know the masses of chlorine and oxygen present in a 12.50 gsample of dichlorine heptoxide. You can
set up a conversion factor based on the percent by mass of each element.

38.76 g C1
12. 1,0, x 2820 _ 4 8454 Cl
50gc207x100g01207 845g C
61.24g 0
12.50 g CLO, x —-8> _ 765540
& CLOr X To0g cL 0, &

The sum of the two masses is 12.50 g the mass of the sample size.
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Barium fluoride is a transparent crystal that can be found in nature as the mineral frankdicksonite. Determine the percent

composition of barium fluoride.

Answer a:
78.32% Ba and 21.67% F

Summary
e Processes are described for calculating the percent composition of a compound based on the chemical formula.

6.7: Mass Percent Composition from a Chemical Formula is shared under a CIK-12 license and was authored, remixed, and/or curated by Marisa

Alviar-Agnew & Henry Agnew.
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