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People Who Helped Us to
Understand More About Stoichiometry

Marie & Antoine Lavoisier John Dalton




Can you define it?

Stoichiometry Defined: Stoichiometry Is the branch
of chemistry and chemical engineering that deals
with the of substances that enter into, and
are produced by, chemical reactions.Stoichiometry
provides the quantitative relationship between
reactants and products in a chemical reaction.

http:// www.chemistry.co.nz/steichiometry.htm




The Law of Conservatio
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These laws that govern c
pound composition allow

nemical reactions and cem
us to do stoichiometric

calculations. They were all well known by1803when
John Dalton put forth his atomic theory of matter.
This theory was able to’ explain” why these laws that
govern chemical reactions were true.




C,H,O The Law of Constant Composition

The Law of Definite Proportions

CH,CH,OH

http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Ethanol
_- _Space_filling_model.png/800px-Ethanol - Space_filling_model.png




Stoichiometry

Composition
Stoichiometry




Pair. A group containing ~ items or objects.
Dozen: A group containing 1~ items or objects.

Gross: A group containing items or objects.

Mole: a group containing
items or objects.

One Mole = the amount of substanc@lement or
compound)that contains the same number of particles
as there are atoms Ir 12 g oft°C.

6.0221 x 16° = Avogadros Number

http://bcb706.blogspot.com/2007/03/conservation  -of-van-zyls -golden -mole.html




Atomic Masses




Formula Masses: The relative mass of a compound Is
equal to the sum of the atomic masses of the elenigen
forming the compound.

Calculate the formula masses for NaCl, 5O, and
rl PO, =

NaCl H,O

1 Na@ 22.989 77u=22989 /7/7u | 2H @ 1.007 94 u=2.01588 u
1 Cl @ 35.453 u = 35.453 U 10 @ 15.9994 u = 15.9994 u

H,PO,
3H@ 1.007 94 u=3.023 82 u

1P @ 30.97/3 76 u =30.973 76 u
40 @ 15.9994u =63.9976 u




Molar Mass: The mass in grams of one mole of any
substance. The molar mass is numerically equal the
formula mass.

Substance Formula Molar
Mass Mass

H, 2.015 88 U 2.015 88 g
Fe 55.847 U 55. 847 ¢

97.9952u 97.9952 ¢

S0, 80.06 U 80.06 g

58.443 u 58.443 ¢




# of Particles Soln Volume
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“When in doubt, calculate molesi!




“When in doubt, calculate molesi!

# of Particles

Avogadros Number

How many atoms of carbon are in 2.6 moles of C?

(2.6 mel C) (6.0221 x 13 atom C)

— = 1.6 x 1G*atom C
Mol C

How many moles of water are present when 2.673 x 20
molecules of water are present?

(2.673 x 16> molecules HO) (1 mol H,O)

= |44.39 mol HO (6.0221 x 18 molecules HO)




“When in doubt, calculate molesi!

Avogadros Number Molar Mass

How many moles of carbon are in 26.78 g of C?

(26.78 4-C) (1 mol C) = 12230 mol C
(12.011 g €)

How many grams of water are in 32.6 moles of water?

(32.6 moi#.0) (18.015 g HO) 5
(1 mol K,0) g 200




The“Meaning’ of a Chemical Equation:

4CO(g) + 30Q(9) 4C0O,(g) + Q

4 molecules 3 molecules 4 molecules
molecule

4 moles 3 moles 4 moles 1 mole




The“Meaning’ of a Chemical Equation:




Interpreting Chemical Equations:

2 Al (s) + FeO, (s)=—> ALLO, () + 2 Fe ()

2 atoms 1 formula 1 formula 2 atoms
unit unit
2 moles 1 mole 1 mole 2 moles

26.982 g 79.845 g 50.980 g 55.845 g

Chemical equations express the quantitative relatro-

ships among the reactants and products in a chemica
reaction.




Building Blocks of Stoichiometry
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(And the UNIVERSE!)
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Oxygen Atoms Carbon Atoms
15.9994 uw/atom 12.011 u/atom

Hydrogen Atoms
1.00794 u/atom

Using ONLY this collection of atoms, your team will assemble as many hydrocarbon
and dioxygen (03) molecules as you can. Then you will fill out the data table on the
next page.

YOUR Group Number is 1 ¢

YOUR Hydrocarbon is CH,







Building Blocks of Stoichiometry



rFlow many grarmns of LLIN (s) are
LI (s) react witn an excess of 2\@).

Proplerr: 73.6 ? %

Equation: & L] (5% + 1N, (g) - 2 LN (3)

Forrnulal

Masses 1 6.941 34.330
moles of moles of
KNOoWr) LIrIKnown

(73,6 m) (L 0IDRL) (2 mdTH ) (34.530 g Li)
(65,9471 5si) (6 rokl) (1110 )










Than you for flying wiin us today. We Know
YOLU nave z cnolce of carrers so we afre
celignted inat you crniose

St0|ch|ometry Alrlines

Wrien you olans call for air learning in tne
futlre, we nope you will join us agzain!

Fleive a great day and a GREAT fuilre In
Cnernical calculations!



