\Y 0 % )

Copyright Larry P. Taylor, Ph.D.  All Rights Reserved

Terms

Atomic Mass (in amu’s or au’s) from the Periodic Table:

used for Atoms
Formula Mass (in amu’s or au’s):

used for Ionic Compounds

Molecular Mass (in amu’s or au’s):

used for Molecular Compounds
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Molar Mass (in grams):

Mole (in grams)

1 mol = 6.02x1023 atoms

1 mol = 6.02x1023 molecules

1 mol = 6.02x10% formula units (fu)
1 mol = 6.02x10% ions
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Mole Map

Avagadro’s y Molar Mass
6.02 x 1023 fu
mole

g / mole

Avogadro’s Number: From Memory
Molar Mass: Calculated from Periodic Table

Let the Units Drive the Solution!
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Complete This Table

formula mass mass (g) # moles # formula units

8.42 x 10*

7.30 x 102
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Calculations for Silver Nitrate

For 8.42 x 10?4 formula units

Formula units: Atoms, Molecules, Ions € Avogadro’s number
(Avogadro’s Number only used for particulates)
Mass (g) € # Moles plus Molar Mass (from Periodic Table)
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Calculations for Silver Nitrate

For 8.42 x 1024 formula units

8.42 x 10** formula units = # moles
Need “‘per expression’ to ‘“‘cancel” fu’s and covert to moles:

8.42 x 10?4 formula units x 1 mol = # moles
6.02x1023 formula units

Units Correct: Do the arithmetic = 13.9867 moles = 14.0 moles
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Calculations for Silver Nitrate

Formula Mass 169.88 amu
Molar Mass 169.88 g/ mole

Whenever you determine Molar Mass from Periodic Table:
Immediately assign units of g / mole
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Calculations for Silver Nitrate

For 8.42 x 10> formula units (14.0 moles)

14.0 moles = mass (# grams)

Need “per” to eliminate “moles’ and leave ‘‘grams” (molar mass)

14.0 moles x 169.88 g = mass (# grams)
1 mol

Units correct: Do the arithmetic =» 2,378.32 g = 2,380 g
(2.38x 103 g)
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Table with Silver Nitrate Calculations

formula mass mass (g) # moles # formula units

3.28

8.42 x 10*

7.30 x 1022
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Calculations for Magnesium Bromide

For 0.662 moles

Formula units: Atoms, Molecules, Ions € Avogadro’s number
(Avogadro’s Number only used for particulates)
Mass (g) € # moles plus molar mass (from periodic table)
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Count Atoms, multiply by average mass, sum & round

|
2
Formula Mass = 184.11 amu = 184.1 amu

Molar Mass = 184.1 g/ mole
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Calculations for Magnesium Bromide

For 0.662 moles

0.662 moles = mass (# grams)

Need “per” to eliminate “moles” and leave ‘“‘grams”

0.662moles x 184.1g = mass (# grams)
1 mol

Units correct: Do the arithmetic = 121.874 g = 122 ¢
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Calculations for Magnesium Bromide

For 0.662 moles

0.662 moles = formula units (fu)

Need “per” to eliminate ‘“moles’ and leave “formula units”

0.662 moles x 6.02x10?3 formula units = formula units
1 mole

Units correct: Do the arithmetic 3.98524 x1023 fu = 3.99 x 1023 fu
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Table Now

formula mass mass (g) # moles

3.28

235

169.88 2,380

184.1 122
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Table Completed

formula mass mass (g) # moles

174.27 572

108.06 235

169.88

184.1

100.01

58.44
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# formula units

8.42 x 10*

3.99 x 107

7.30 x 1022

# formula units

1.97 x 104

1.30 x 10*

8.42 x 10*

3.99 x 107

7.30 x 1022

1.57 x 10*3




\Y () (A% )

Critical to understand for the rest of semester

Avagadro’s

mole 4 , g / mole

Molar Mass

Avogadro’s Number: From Memory
Molar Mass: Calculated from Periodic Table

Let the Units Drive the Solution!
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More % Composition Calculations

Percent (%) = parts per hundred

Some Component
All Components ]

Argon

.
Alr Carbon dioxide All others

»r

tal Crustal Abundan
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Weight or Mass Percent

Calculations based on mass (grams), not moles

Total Mass = 6.32g+831g= 14.63 g

% mass Mg = 632 g x100=43.2
14.63 g

% mass S = 831 g x100=56.8
14.63 g

% composition = (Component / Whole) x 100
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Determine chemical formula
Determine molar mass

Determine component contribution
Do the arithmetic
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Solving Molar Percent Problems

These problems are all variations of:

= -

=/, - aruag
=T

Problem gives mass of one component or the total of all components
Must use the molar fraction to solve for wanted quantity

Fraction is always:

If given one component and asked for the other component:

Molar fraction = Component / Whole
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Write the formula:

Mg 1x24.31 = 24.31 amu
S 1x32.06 = 32.06 amu
Formula Mass = 56.37 amu
Molar Mass = 56.37 g/mole

For % Mg For % S
24.31 amu x 100 =43.13 % 32.06 amu x 100 = 56.87 %
56.37 amu 56.37 amu

% composition = (Component / Whole) x 100
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Molar Composition Calculation

What is the mass in grams of Bal, that contains 42.0 g Iodine?

Ba: 1x137.3=137.3 amu
1: 2x126.9 = 253.8 amu e
Formula Mass 391.1 amu (Molar Mass = 391.1 g / mole)

Iodine fraction: 253.8 amu /391.1 amu = 0.6489

42.0 g/ Total =0.6489 =» Total =42.0 g/ 0.6489
Total =64.7 g

Molar fraction = Component / Whole
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Molar Composition Calculation

A barium iodide sample contains 15.7 g barium. How much iodine in the sample?

Ba=1x137.3 =137.3
I =2x 126.9 =253.8
Formula mass = 391.1 amu

Ba= 137.3 /391.1 = 0.3511

0.3511 = 15.7 g Barium / mass barium iodide
mass barium iodide = 15.7 g /0.3511 ==> 44.7 g

mass iodine = mass barium iodide - mass barium
mass iodine = 4.7 g - 157¢ =29.0¢g

e\ Molar fraction =» Component / Whole

One Element = Total — Another Element
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@ Molar Composition Calculation

Find the mass of CaF, that contains 15.6 g Ca.

Ca 1x 40.08 =40.08 amu
F 2 x 19.00 = 38.00 amu
Formula Mass = 78.08 amu

40.08 / 78.08 = 0.5133

15.6 g / Total = 0.5133
Total =15.6 g/ 0.5133
Total = 30.3916 = 304 g

Molar fraction = Component / Whole k
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Molar Composition Calculation

Find the mass of Al in a 50.2 g sample of aluminum sulfide

Al= 2x26.98 = 53.96
S = 3x32.07 = 96.21
Molar Mass: 150.17

53.96 = Al component
150.17 502 ¢

D Al = (53.96) (50.2 g)
@ 150.17
\A Al=18.0 g (3 sig figs)

Molar fraction = Component / Whole
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Molar Composition Calculation

Find the mass of chlorine in sodium chloride sample that contains 2.95 g sodium

o Na= 22.99

\16 Cl= 3545

Molar Mass: 58.44

2299 = 295¢g

58.44 Total NaCl olar fraction = Component / Whole

NaCl = (58.44) (2.95 g)
22.99

NaCl =7.50 g (3 sig figs)

mass chlorine = mass NaCl - mass Na
mass chlorine = 750g-295g=455¢

One Element = Total — Another Element
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Molar Composition Calculation

Lithium fluoride is used as a flux when welding or soldering aluminum. How
many grams of fluorine are in 688 grams of the compound?

Write formula:

1Li 1x 6.941
1F 1 x 18.9984
Formula Mass = 25.9394 =» 25.939 amu

18.9984 = _F component
25.939 688 g

F = (688¢g) (18.994)
25.939

F= 504 g (3 sig figs)

Molar fraction = Component / Whole
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Molar Composition Calculation

Methanol, CH,OH, is used in the fuel for internal combustion engines. How
many grams of carbon are in 70.6 grams of methanol?
Write formula:
Determine Molar Mass
= 1x 12.01 =12.01
4x 1.008 4.032
= 1x16.00 =16.00
Molar Mass = 32.042 = 32.04 g/ mole

12.01 = _C component
32.04 70.6 g

C = (70.6 g) 12.01)
32.04

C= 26.5 (3 sig figs)

Molar fraction = Component / Whole
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CELEBRATE

%5 AVOGADRO'S
6.02 X 10%
*3- OCTOBER 23%0" -
6:02AM - 6:02PM

Avocado's Number

The number of chips in a @
given guacamole substance.
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