STOICHIOMETRY
I. Composition Stoichiometry

A. Percent Composition of a Compound

Calculate the mass percent of each element in barium sulfite.

B. Determining the Formula of a Compound

The empirical formula is represented by the _______________ whole number ratio of atoms in a compound.

Examples:

The molecular formula is represented by the _______________ ratio of atoms in a compound.

Examples:

Can the empirical and molecular formula be the same?

1. Determining the Empirical Formula of a Compound:

    Vanillin is often used in the production of vanilla extract, Vanillin contains the following percentages 

    by  mass:  

C = 63.18 %, H = 5.26 %, O = 31.56%

    Determine the empirical formula of vanillin.

2. Determining the Molecular Formula of a Compound

    A compound is found, by mass spectral analysis, to contain the following percentages of elements by 

    mass:   

C = 49.97 %, Cl = 48.92%, H = 1.39 %

    The molar mass of the compound is 289.9 g/mole.  Determine the empirical and molecular formulas of 

    the compound.

C. Conversion between Atoms, Moles, and Mass

1.  How many moles are in a sample of 300. atoms of Nitrogen?  How many grams?

2. How many atoms of gold does it take to make 1.00 g of gold?

D. Conversions between Ions, Formula Units, Atoms, Molecules, Moles, and Mass
1.  How many atoms of nitrogen are present in 1.0 g of ammonia?  
2.  Calculate the number of phosphate ions in 25.0g calcium phosphate.  Number of oxygen atoms?
II. Reaction Stoichiometry
A. Reaction Review
1. Balance the following equations, then classify each reaction as either synthesis, decomposition, single replacement,   

    double replacement, or combustion:

(a)   N2 +  H2 (  NH3

(b)   Li +   H2O  (  LiOH +  H2 

(c)   KClO3 (   KCl  +  O2
(d)   C6H14 +     O2 (   CO2  +  H2O
(e)   H2SO4  +    NaOH (   Na2SO4  +    H2O
2.  Complete and balance the following reactions, also classify each reaction

     (a) calcium + nitrogen (
     (b) octane + oxygen (
(c) bromine + potassium iodide (
(d) cupric chloride + sodium sulfide (
(e) sodium chlorate (
(f) barium oxide + water (
(g) magnesium carbonate (
(h) zinc + hydrochloric acid (
B.  Reaction Stoichiometry Calculations   
1. How many moles of water vapor can be generated from the combustion of 18.74 g of ethanol?

2. Sodium hydroxide reacts with lead (II) nitrate.  How many grams of sodium hydroxide are required to form 
    51.63 g of lead (II) hydroxide.

C. Calculations Involving a Limiting Reactant

1. A reaction combines 64.81 g of silver nitrate with 92.67 g of potassium bromide.  How much silver bromide is formed?
2. Sodium hydroxide reacts with phosphoric acid.   If 17.80 g of sodium hydroxide is mixed with 15.40 g of 
    phosphoric acid
(a) How many grams of water can be formed?
(b) How many grams of the excess reactant remain unreacted?

(c) If the actual yield of sodium phosphate is 15.00 g , what is the percent yield of sodium phosphate?

ADDITIONAL PROBLEMS
1. Mercury and bromine react in a synthesis reaction.  

    (a) What mass in g of the product can be produced from the reaction of 10.0 g of Hg and 9.00 g Br2?

    (b) What mass (g)  of excess reactant is left unreacted?

    (c) If 16.5 g of the product in produced when this reaction is carried out in a lab, what is the percent yield?

2. If a reaction of 5.0 g of hydrogen with 5.0 g of carbon monoxide produced 4.5 g of methanol, what is the 
    percent yield?

