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CONCENTRATION

- When you discuss a solution, you need to be aware of;
- what materials are in the solution

- how much of each material is in the solution

- CONCENTRATION is the amount of one substance compared to the others in a solution. This
sounds vague, but that's because there are many different ways to specify concentration!

- We will discuss four different concentration units in CHM 111:

(1) MASS PERCENTAGE

— ™MosS solutre < 100 % % / %\"/u

~

UAY/N S So\ u'l'\ on

(1) MOLARITY

— W\o\eS 30\U|’Q N\ o N\

L_ SO\U)rI-OI\ o

(3 MoLALITY
moples ss\lute

g

@ MOLE FRACTION
— W\o\eg (,umpw\er\(' A ><
A

Mol 26 <\ lAQl—aq



62

How would you prepare 455 grams of an agqueous solutfion that is 6.50% sodium
sulfate by mass?

Mass percent | g NaxS0L
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First, find tThe grams sodium sulfate by using the definifion of mass percentage.
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To prepare the solution, we also need to know the amount of water. Find by subtfraction.
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S0, add 29.6 grams sodium sulfate to 425.4 grams water to prepare the 6.50% solution.
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What's the MOLALITY and MOLE FRACTION OF SOLUTE of the previous solution?

19,6 g f\/M_SOI,l ) H'LS,‘—\E? wete ~ < previous solution

mo I\Ja‘lso 4 © 1 - Calculate moles sodium sulfate. Convert 29.6 grams sodium sulfate
Ko Ho0 Q) to moles. Use FORMULA WEIGHT.
32 2 - Convert 425.4 grams water to kilograms.

molality (definition)
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mol Na?_SOLi ) 1 - Convert 29.6 grams sodium sulfate to moles. We already

did this to find molality, so we can re-use the number.

meal solutio V\@ 2 - This is the total moles of both sodium sulfate and water. We
need to find the moles of water. Convert 425.4 grams water
to moles using FORMULA WEIGHT.

(D 0.20%377 3319 mol Nay 50,

mole fraction (definition)
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“MOLARITY

- In the previous example, we converted between three of the four units that we discussed:
mass percent, molality, and mole fraction.

- We didn't do MOLARITY, because the information given in the previous problem was not
sufficient fo determine molarity!

A IMNaCl_ s P <1 MNaCl
— L. selutivn ar2s5C at40C

\/ Molarity is based on VOLUME, while the other three
units are based on MASS. (moles and mass can
e directly converted)

Volume depends on TEMPERATURE!
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- If you HEAT a solution, what happens to CONCENTRATION?
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... the MOLAR CONCENTRATION decreases. (But the concentration
in the other three units we discussed stays the same.)

- If you COOL a solution, the MOLAR CONCENTRATION increases. (The other three units stay
the same!)



66... we use MOLARITY so much because it's easy to work with. It is easier to measure the VOLUME

of a liquid solufion than it is to measure mass. Ne., S 0y (142.05 g/mol)

Example: How would we prepare 500. mL of 0.500 M sodium sulfate in water?

Dissolve the appropriate amount of sodium sulfate into enough water to make 500. mL of

solution.
T X Hwo

@ A VOLUMETRIC FLASK is a flask that
Is designed to precisely contain a

MM'SU"‘ certain volume of liquid.
(0.5 o0 m\
v myl Nug SOy VOLUMETRIC FLASKS are used to
m = prepare solutions.
[ Silobon _
(0.500L )7 wSooml = D.So0 L
molarity (definition) volumetric flask

We already know the desired molarity (0.500 M) and we know the volume of solution (600 mL,
or 0.500 L). We simply need to find the mass of sodium sulfate to dissolve.

6.560Mm = 00l Na, S0y 0 9 ¢pn | = mol Na, S0y
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Add 35.5 grams sodium sulfate to 500 mL volumetric flask and dilute to the mark with
deionized or distilled water,
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More on MOLARITY

To prepare a solution of a given molarity, you generally have two opfions:

Weigh out the appropriate amount of solute, then dilute to the desired volume with
solvent (usually water)"

/\"sTock solution’

Take a previously prepared solution of known concentration and DILUTE it with
solvent to form a new solution

- Use DILUTION EQUATION

The dilufion equation is easy to derive with simple algebra.

M x \/

'_“,‘)I vy o= moles SD\JH

L
... but when you dilute a solution, the number of moles of solufe
REMAINS CONSTANT. (After all, you're adding only SOLVENT)

= WM, \/.
N\ \ \/\ L R Since the number of moles of solute stays
before after the same, this equality must be frue!

diution dilution




