Stoichiometry: Math of
Chemical Reactions

Translating chemical equations into
calculable physical realities.




stoicheion (element)
+ metron (measure)
= Stoichiometry

Antoine Lavoisier (1789) - Matter can
neither be created nor destroyed.

WARNING: An unbalanced equation is mathematically useless.



The Anatomy of a Chemical Blueprint

CH,(g) 20,(g) =» CO,(g) 2H,0(g)

State of Matter: Gas. (Reactants and products
can also be solid (s) or liquid (I)).



The Anatomy of a Chemical Blueprint A
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1/cH,(g)  [2|o,(g) = [1|co,(g) [2|H,0(g)

Coefficients act as exact proportional ratios.

T 2] ane )

1 molecule of methane requires exactly
2 molecules of oxygen to react.
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Chemical Blueprint A
Scaling to the Laboratory: The Mole Concept TopAl

CH,(g) 20,(g) > C0,(9) 2H,0(g)

1T mole 2 moles 1 mole 2 moles
(6.022 x 1022 molecules) (2 x 6.822 x 10?2 molecules) (6.922 x 10%° molecules) (2 x 6.822 x 18%° molecules)
oy
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Molecule Mole

The integer ratio (1:2) holds perfectly constant whether viewing
single microscopic molecules or massive, mole-sized batches.




The Anatomy of a Chemical Blueprint A
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CH,(g) 20,(g) -

(& -12.0u| [0, =2x16.0u=32.0u
H,=4x1.0u=4.0u Multiply by Coefficient (2) =2 x 32 g

Total = 16 ¢ Total = 64 ¢




Conservation of Mass: A

The Blueprint’s Foundation
CH,(g8) 20,(g) —>  CO,(g) 2H,0(g)
c=12.0u) [0,-2x16.0u=-32.0u 1x44g=44¢g 2x18g=36¢g |
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16 g + 64 g = 80 ¢ R 44 ¢ + 36 g = 80 ¢

Mass is Conserved. 80g in = 80g out.




Stoichiometric Engine A
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Moles (mol)

Volume (L) Mass (g)

The balanced equation is the ultimate translation hub for all chemical math.
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