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PERCENTAGE COMPOSITION

- sometimes called "percent composition” or "percent composition by mass'

- the percentage of each element in a compound, expressed in terms of mass

Example: Find the percentage composition of ammonium nitrate.
N"HL!* UO(S -

/VHL.; }Uog‘- N 2% 14,00 = 16,02

H A x |.008 =

“,032
O 3 X””Ob - H§.00

%0.0SZ 9 NHLf!UOsz

22,004 M
Y%\ 8:0% _ 100
B0 DS 4 MHy W04

%H . 40819 H — %100
B0 DS L 4 NH 02

%O‘. H%:0090 90
B0 S L 4 NHy 02

y:
o

y:
o)

y:
o)

35.0 4N
S.0 4 H
L6.D 4D

These percentates
SHOULD sum to

100%, but you may
see some roundoff
error - depending on
which decimal place
you round off,
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So far, we have

B - looked at how to determine the composition by mass of a compound
O«% from a formula

- converted from MASS to MOLES (related to the number of atoms/molecules)
= - converted from MOLES to MASS
Are we missing anything?

B

Soc - What about SOLUTIONS, where the desired chemical is not PURE, but
5.4 | found DISSOLVED IN WATER?
He3-| - How do we deal with finding the moles of a desired chemical when it's in
eg solution?

—




136 MOLAR CONCENTRATION

- unit: MOLARITY (M): moles of dissolved substance per LITER of solution

L/solu’re = dissolved substance
moles of solute

M = MOLARITY - L solution

6.0 mol HCI
L

There are 6.0 moles of hydrochloric acid in each liter of this solution, so
you can write this relationship another way:

6.0mol HCl = 4 L

(er (\/\ Kl SO\UCHOV\.:'

If you have 0.250 L (250 mL) of 6.0 M HCI, how many moles of HCI| do
you have? (.0wmol HC) =L

0.150L GSW‘ HCl 211,S mol HC|
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If you need 0.657 moles of hydrochloric acid, how many milliliters of 0.05665 M HCI
do you need to measure out?

0,055 mel HCI =L, mbL =101

of 0.055§M H (|
657 mel HC _L b\ igooml
26 ¥ 0.055S mol HCl 1 y7%)

This is an extremely large volume
for lab-scale work. We should
use a more concentrated
solufion of HCI to get the
required number of moles.

What if we used 6.00 M HCI?
£,00ma HOL =L, mL':.lD_SL

O.565 7 meot HCl % L Y mL - HE)mLaF' 6,00 M RC)
é:oowt H’[/l 1D—$L

This volume is a reasonable

volume for lab-scale work. |t
can be easily measured with
a 250 mL graduated cylinder.



* If you're preparing a solution by dissolving a solid in water, you can easily calculate the
molarity of the solution. How?
Just find the number of moles of solid you dissolved, then divide by the volume of the
solution (expressed in liters!)

What is the molarity of a solution made by dissolving 3.50 g of NaCl in enough water to
make 250. mL of solution? . m ol )\/MC)

L solvTion
1 - Find moles NaCl dissolved by converting 3.50 g NaCl to moles with the FORMULA WEIGHT.

2 - Divide moles NaCl / LITERS of solution. (Convert 250. mL to L)

.' ')_'
> "é"l‘ : } . %g :z Find FORMULA WEIGHT of NaCl Qiu 250, L
, . | |
S%.L{Hﬂ Nal) = mol Nal ; mark with
| Mol ] . Vo) | deionized
S Mo ) x 22 =0, JO4E | M water.
3 Og Cix S%.HHﬂ VAR 0.059% o |
-y "volumetric
@ mlL= 0% flask" - used
107% L. _\ &= / foprepare
LSO oL N = 0.250L. 3.50 g Nacl”! solutions in
lab

mol NaC) _ 0.089690486 mol NuCl__ 24D M NaCl
L. soluTiun O.250 L.

A=n
-—
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A few more examples...

¢. Use FORMULA WEIGHT when relating mass and moles
You have a 250.g bottle of silver(l) chloride (AgCl). How many moles of AQCI do you have?

H9C| Y g e 107.9
Cy 35,48

mol PMC.J .
lSO.jﬁgC) VI '}S (3(3(-,) ....U.7q Vhol AgC/J

How many moles of NaOH are present in 155 mL of 1.50 M NaOH?
When relating moles and VOLUME, we need to use CONCENTRATION
(usually MOLARITY - M

\ LSO mol NQOH ol MLCION:%L

lo 3\, .90 mol Ne,OH - a -
ESS L = ,,VO.'Z.'Bgmo\NOH\




