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

mas o/ _ Mass Na A S OL/ 2150 Start concentration calculatfions by writing
6 $alu I |' on l out the definition(s) of the unit(s) you're
(9,505 mass > going to be using.

/A,Lissj

We know both the percentage (6.50) and the total mass of the solution (455Q). so the
only thing we need to calculate in the defintfiion is the mass of sodium sulfate.
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We also need to know the amount of water to add to the sodium sulfate. Calculate by
subtraction.

HSS Fotal-29.64 J\)Méob1 =425, Hqo

So dissolve 29.6 grams sodium sulfate in 425.4 grams water,
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What's the MOLALITY and MOLE FRACTION OF SOLUTE of the previous solution?

19,6 g f\[,,\l SOH ; H 'LS.L\ g wete ~ < previous solution
Again, start off with the definition of the unit, in this case MOLALITY.
mo! Nao SDH ® (1) Convert 29.6 grams sodium sulfate to moles. Use FORMULA

|‘< /j H ) O @ WEIGHT.

molality (definition) (2) Convert 425.4 grams water to kilograms.

® Maigobl "l' N(A:_LXQQ\.('?(?
< A | ¥ 32.067
O J\. le |b400

1L 406 4 M0\7/§0H: M\ NQISOH

196 4 Nay S0,y Mo\ Naa$0y = 0,20 63 | Ne, S0
69 Na50yy, 147,05 4 Vo oS0, L €377 3319 mol MNayt0y
N =163
@LHS Y H20 X |\(g Z O HILSH K H/;D 3 9
Now, calculate molaity:

o\ /\)0\?’ SDH

-

/O.ZD 63773319 mol Vay$0y —XO:H‘/O m Naz 5O

}\(ﬁ H/LO 09 L\/Lglfl l\/ﬂ H’ZD
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19,6 9 Naq Soy ) H16.4 9 wete ~ < previous solution
Again, start with the definition of the unit. Here, it's MOLE FRACTION.

mo\ N a 2 S0y O (1) Convert 29.6 grams of sodum sulfate to moles

Fion @ using FORMULA WEIGHT. But ... we've already
Fetal mol $olv™ done that in the previous example, so let's go
mole fraction (definition) ahead and use that number.

(2) Total moles of solution is the sum oif all the moles
of all components. We already know the sodium
sulfate from (1) We'll need to calculate the moles
of water. Convert 425.4 grams water o moles.

© 0,20 63773319 mol MNa, 30y
@) Hy0~ 13 2x|.008

O%\ X lb.ob
l{s'ol(’ﬂ H,0= mo\ H20
leS,LiﬂH,_oX mel Ky 0 =14 61234U S € mp) Hy0
|@o()\bgH20
mo\ NagSoy  _0.2063973319 mol MVags04 :|0‘oo<g7€\

Fotral mol Lolution /O.w €377 33|qm0| Ng.leH*'LZ ,Q\lwqg%m\”—;b



“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!

N

mol eg $o|ul"€

- If you HEAT a solution, what happens to CONCENTRATION?
ex - S.00 myl No\fLSOL, 1 /-LL S’)\“I'"Un

L- Cu/\sbz\."' u-"\ln I_ l’\LN“’S’(g .
heated ( Eherme)
Q{\()oms.ov\>

... 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

VY, is designed to precisely confain a
"L certain volume of liquid.

Start with the definition... VOLUMETRIC FLASKS are used to

prepare solutions.
*SO()WL - 0.800L

m g\ NQQ'SOq _ /V\
L solution N o.<obm
R o.coor ($ovml) volumetric flask

We can calculate the moles sodium sulfate (we know everthing else in the definition!)

| Naq S0
e A22TH 2 0,500M 5 mol NS0, = 0. 250 mat N ag Sy
0-506{,
Now convert moles sodium sulfate to mass...

0,240 mg) NGLgoq X \L|7.\0ég Na'z.S()q :\?)SS 6’\/6\7’50
l’hb\,\lﬂz’gobl

4

Add 35.5 grams sodium sulfate to a 500 mL volumetric flask, and then add water to the mark for
a total of 500 mL solution.
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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
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N\\\/\ = IV\fL\/?_ .. the "DILUTION EQUATION"

N\\ ~ molarity of concentrated solution

\/ | = volume of concentrated solution

N\ 2. = molarity of dilute solution
\/’L = volume of dilute solution £ (TOTAL VOLUME, NOT the volume water added!)

The volumes don't HAVE to be in liters, as long as you use the same volume UNIT for
both V, and V=

Example: Take the 0.500 M sodium sulfate we discussed in the previous example and dilute it
to make 150. mL of 0.333 M solution. How many mL of the original solution will we need to dilute?

= NV M =0-S00M My=0,333Mm
o o 1? J. = 1soml
(o.saom(u]):(,szzm)(\so,m) | 2
\/|:q‘7.qu ot o.sooml\fquoL/

Measure out 99.9 mL of 0.500 M sodium sulfate solution, then add enough water to make a
total volume of 150. mL (use a volumetric flask or graduated cylinder)



