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Example: You need 1.75 moles of iron. What mass of iron do you need to weigh out on the
balance?

Fo gg,%ng@:mol e
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WHAT ABOUT COMPOUNDS? FORMULA WEIGHT
Example: 25.0 g of WATER contain how many MOLES of water molecules?

. ' 0oy = 2.0l6
H, 0 H:Lx1.00% I
o+l xlb,00 = 16~
\%& .01 |— FORMULA WEIGHT of water

FORMULA WEIGHT is the mass of one mole
Hh ) = | H 2 0 of either an element OR a compound.
Pl

- WMo

|@.0163

KZSuG mo| H2 O - .ODC) o\ H70 \
10 2,016 4 120 ot

Formula weight goes by several names:
- For atoms, it's the same thing as ATOMIC WEIGHT
- For molecules, it's called MOLECULAR WEIGHT

- Also called "MOLAR MASS'
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Example: How many grams of barium chloride do we need to weigh out to get 3.65 moles

of barium chloride?

Formula of barium chloride? Find the formula weight

o CLT Roer 1% 1303

au

C\n 2x3SUS

Bl |,

10%.,L A 601 ) - o) BMC‘Z

10%.L 4 601([1

5.6S mol Ball
BS L }'Y\L)\ BCAC“L

L

- | 760, 3&,&4

or, 7.60 vlot



91 PERCENTAGE COMPOSITION

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

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

Example: Find the percentage composition of barium chloride.

B&C |'2, . Bm' l % 1%733 =127). 2<Mass of barium in 1 mol barium chloride
.1 35 .4S = 10 .90 Mass of chlorine in 1 mol barium chloride
L LY 20

70¢ 1 o Bo\C\z,: mal Be () 7

Cl

l’57«'5q\7°"\ o - 0C © %
. ) | 165,95 7 Da
0/(&\?){}\' ’2,()(6.7_(_\1 Q)G\C[']_)( 00/0 ’

6/ (\ 7090 c | o ~|AU. 05 N C|
b C 106t BaCIL\HDO/U




”  So far, we have

- looked at how to determine the compaosition by mass of a compound from a formula
- converted from MASS to MOLES (related to the number of atoms/molecules)
- converted from MOLES to MASS

Are we missing anything?

- What about SOLUTIONS, where the desired chemical is not PURE, but
found DISSOLVED IN WATER?

- How do we deal with finding the moles of a desired chemical when it's in
solution?



7 MOLAR CONCENTRATION

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

dissolved substance

/\/\ m | r._l_ _moles of SOLUTE
= olari y ~ L SOLUTION

Q,D M RClI §o\ujr’wn'. G.O m ol H(/\
L

If you have 0.250 L (250 mL) of 6.0 M HCI, how many moles of HCI do
you have? G,Dmu\ ACt = L

O.'?_SO)é‘}( )%Dmu\ Rt -11.S o | HC |

X'See SECTIONS 4.7 - 4.10 for more information about MOLARITY and solution
calculations (p 154 - 162 - 9th edition) (p 156-164 - 10th edition)
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If you need 0.657 moles of hydrochloric acid, how many liters of 0.0655 M HCI

do you need to measure out?

O.0558 ms) HC| = L

L e
0,657 mil HCI \‘o,osss mol HC|

What if we used 6.00 M HCI?
£,00 w\ V|2

N RC x
0,657 wmel MY x £ 00wl VL]

1% L

11800 wi

This volume is
quite large for
lab-scale work

This volume is
more reasonable
for lab-scale work
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Example: How would we prepare 500. mL of 0.500 M sodium sulfate in water?

Ney S04 2 142,88 g [mo |
Dissolve the appropriate amount of sodium sulfate info enough water to make 500. mL of

solution.
T e o

@ A VOLUMETRIC FLASK is a flask that

Maa §¢ is designed to precisely contain a
"L certain volume of liguid.

VOLUMETRIC FLASKS are used to
prepare solutions.

volumetric flask
We know we need 500. mL of 0.500 M sodium sulfate. Calculate how many moles of sodium

sulfate would be in the soluution, then change that number to grams.

6.506 mol NWLSOL{:L" \ w L :\O._.%‘[/\\L|l.0§3)\fa150[1 < mo| Mg\zgm_{

- 17,08 o NagSe
SO0 2L, 0:506 ani sy HL.0S gty o
wyf; ¥ oMy 501 Noq 50y

Weigh out 35.5 grams sodium sulfate, put into 500 mL volumetric flask, and dilute to the mark
with water., '
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More on MOLARITY

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

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

/\“s’rock solution”

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

- Use DILUTION EQUATION

The dilufion equation is easy to derive with simple algebra.

M x \/

m/‘)l YL = moles 50\\/1"(

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

= MW, \/
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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/\/\\\/\ = IV\(L\/Q_ ... the "DILUTION EQUATION"

N\\ ~ molarity of concentrated solution

\/ | = volume of concentrated solution

N\ 2~ molarity of dilute solution

\/L = volume of dilute solution («\-—d Hk oW me,j m}l" \ro| vw e oﬁ'
ard e so\ven
The volumes don't HAVE to be in liters, as long as you use the same volume UNIT for both
volumes!

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 solufion will we need to dilute?

N\\\/\'_Mq/\/—l_ {V\\:%.SOO/V\ My = O0.3%3Mm

\/\: ‘ | /.= 180.mbL
(0,500 M) Vy 2 (O,?]Bm)(moml,)
Vi 977 mb

Take 99.9 mL of 0.500 M sodium sulfate and add enough water to get 150. mL ftotal.




