Unit 6: Stoichiometry

Review

Balancing Equations p.280-282 

· Must follow the Law of Conservation of Mass

· There must be the same mass in the Reactants and Products

· There must be the same number and type of atoms on both sides of the reaction

Example:



Reactant

Product
Unbalanced:
H2(g) + O2(g) → 
H2O(g)
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Balanced:
2H2(g) + O2(g) → 2H2O(g)
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Mole-to-Mole Problems

· Conversion from moles of one substance to moles of another substance in a balanced chemical reaction
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**X & Y are the coefficients from the balanced chemical equation

Example:

Given the balanced equation representing a reaction:

C3H8(g) + 5 O2(g) → 3 CO2(g) + 4 H2O(g)

What is the total number of moles of O2(g) required for the complete combustion of 1.5 moles of C3H8(g)?
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Molecular Mass

· Sum of the atomic masses in the molecule

A2B5C

(Atomic Mass A)(2 + (Atomic Mass B)(5 + (Atomic Mass C)(1

Example: 

Al(NO3)3(AlN3O9
(27.0 g/mol)(1 + (14.0 g/mol)(3 + (16.0 g/mol)(9 = 213 g/mol
Mass-Mole Conversions

· Mole to Gram

# of given moles (g) ( formula mass (g/mol)  

· Gram to Moles

# of given grams (g)  ( formula mass (g/mol)

Molar Volume

· 1 mole of any gas will have a volume of 22.4L at Standard Temperature and Pressure (STP) 

· Any gas with the same temperature, pressure and volume will have the same number of molecules
Classifying Types of Reactions p. 283-291

· Synthesis – multiple reactants coming together to form 1 product

· A + B → AB
· 4Fe(s) + 3O2(g) → 2Fe2O3(s)

· Decomposition – single reactant breaking apart to form multiple products

· AB → A + B
· 2KClO3(s) → 2KCl(s) + 3O2(g)

· Combustion – reaction with oxygen to form heat, usually a hydrocarbon reacting with oxygen to form CO2 and H2O 

· CH4(g) + 2O2(g) → CO2(g) + 2H2O(g)

· Replacement – metals and non-metals changing bonding partners

· Single – one ion changes its bonding partner

· A + BX → AX + B
· Cu(s) + 2AgNO3 → 2Ag(s) + Cu(NO3)(aq)
· Double – two ions change their bonding partners

· AX + BY → AY + BX
· KCN(aq) + HBr(aq) → KBr(aq) + HCN(g)
Percentage by Mass

· Mass of a part in a whole times 100%

Example:

What is the percentage by mass of Br   in the compound AlBr3?  





    (part
  (whole  
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Empirical Formula

· The formula with the smallest ratio of elements in a molecular formula

Example:

Molecular formula is P4O10. What is the Empirical Formula?
Molecular Formula 
( 
Empirical Formula

P4O10  


(
P2O5
Example:

The Empirical formula is P2O5 and the molecular mass is 248 g/mol.
Empirical Formula 
( 
Possible Molecular Formulas

(
Molecular Mass

P2O5



P2O5





142 g/mol




P4O10





284 g/mol





P6O15





426 g/mol
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