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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?

Find the formula of Find the formula weight of barium chloride:
barium chloride: |
g Cl” %o\"- |« 137.%
N CN o Ly 5S,48
~
C \ 10%.19 %(ACLL_: mal B{"‘C|'L

o Cl,

IN
U 4S o Be (¢ 282 =[760. 5 Bull,

MCLL




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.

BaCly = Bailx137.3

C 12y 35.45370.90
70¢ L o BG\C\Z: mol Ba(_\ 7

12 7).3 | These numbers are the masses of each
element in a mole of the compound!

(f

1272.% . 8 —
R J ™ “wloo%y = 65,95 4 Be
N

L

These percents
7.0% _13 Fota) should sum to

100% ... within
roundoff error.

: .9 C | o
Cie 7o 9 xl00y = | 59.08 4 C)

108,13 Fobal ]




”  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
youhave?  §,0 mul Hel =L

0.150)/ ¢ EZOW’H” _[1.50mel Al

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?

L

O, 687 mol AL X
O.0558 mel HL

What if we used 6.00 M HCI?
(.oomel KO| = L

7 ~wl VCI
OG5 7 mul M S | KO

—_—

—

1.8 L

W%00m L

LD, mC

If we were doing this exercise in

the lab, we'd use the second (6.00 M)
solution, since 110 mL is a

convenient volume for our

glassware.
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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.
m H O

@ A VOLUMETRIC FLASK is a flask that
Mon §0 is designed to precisely contain a
aL¥Y certain volume of liquid.

VOLUMETRIC FLASKS are used to
prepare solutions.

volumetric flask
First, we will calculate the moles of sodium sulfate from the volume and the molarity. Second,

we will convert the moles sodium sulfate to mass using the formula weight.

@ O.500 mal Mny 50y =L mL=10"2L
SOOJQK‘K ;{i}zxi o} o2ty = 0,50 my] /\/91301,,
@ IM2.05 Nwﬁoéj T o\ Me,, S04
112,084 Aa2 S0,

oalso nU] /VLZ SO

23S .S 9 NO“}_SOH
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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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/\/\\\/\ = N\(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?

/V\l\/l :[ML\/,L m,=0.Soopy M, = 0,333Mm
oV J, = 1S0.mL

1 [
(0.500m)4V, < (OaST)Bm)*(\SO‘mL)
VA GG.9mL oF 0,500 MuySa, /

Measure out 99.9 mL of 0.500 M sodium sulfate, then add water until the total volume
equals 150. mL. (Ideally, you'd use a volumetric flask - but you could use a 250 mL
graduated cylinder..)
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CHEMICAL CALCULATIONS CONTINUED: REACTIONS

- Chemical reactions proceed on an ATOMIC basis, NOT a mass basis!

- To calculate with chemical reactions (i.e. use chemical equations), we need everything
in terms of ATOMS ... which means MOLES of atoms

2 Al Lo «3 By (D) — 2R G ()

\ coefficients are in tferms of
atoms and molecules!

) aXoms A’\ — EMO\RCU\CS BrL: lhfm\)\”\\)\/\(\’s /\\\ B\r3
/Lvnd\ ]\\ :% mo\ BI‘—Z_Z 1%0\\ m\ \B\fz

- To do chemical calculations, we need to:
- Relate the amount of substance we know (mass or volume) to a number of moles

- Relate the moles of one substance to the moles of another using the equation
- Convert the moles of the new substance to mass or volume as desired



