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Chapter 10:  Chemical Quantities

Conversion factor –

When the numerator = denominator, a                                                   .

Dimensional Analysis –

Example 1:  Convert $25 to nickels.

Example 2:  Convert 180 days to seconds.

              centi                                             milli                                          kilo
1 meter = 100 centimeters
1 meter = 1000 millimeters
1000 meters = 1 kilometer

1 liter = 100 centiliters

1 liter = 1000 milliliters

1000 liters = 1 kiloliter

1 gram = 100 centigrams
1 gram = 1000 milligrams
1000 grams = 1 kilogram

Example 3:  Convert 125 cm to km.

Example 4:  Convert 15 m/s to km/hr.

Measuring Matter
How would we describe how much of a substance we have?
· by
· We can use words like                           to specify a certain quantity.  

· In chemistry, we use the                             .

Mole (mol): 


A particle will either be:  

Avogadro’s Number:
Representative particles: 
What is the representative particle of a/an:

1. Element (ex. Cu):                            .
· Exception:  The representative particle of the 7 diatomic elements is a molecule.  (ex. H2)

2. Covalent compound (ex. H2O): 
                          .

3. Ionic Compound (ex. NaCl):                                  .
4 moles Ca = ________________ atoms Ca?

5 x 1018 atoms Cu = ________________ moles Cu?
9.2 moles F2 = ________________ molecules F2?

9.2 moles F2 = ________________ atoms F?

3.4 moles C2H4 = ________________ atoms total?

Molar Mass:  

· Molar mass of a compound = 
· Use                                                              on the periodic table.

Find the molar mass:
1)  Sr
2)  MgBr2
3)  Ba3(PO4)2


5.3 moles LiOH = ___________ grams LiOH

68 grams F2 = ___________ moles F2
STP =                                                                                              .
· Standard Temperature ( 

· Standard Pressure ( 
· (See                                                           )
Molar Volume of a Gas
Avogadro’s Hypothesis:  

· At STP, 1 mole of any gas occupies a volume of                                      .  


5.4 mol He = ___________ L He at STP

5.4 mol CH4 = ___________ L CH4 at STP

560 L SO3 = ___________ mol SO3 at STP

Multi-step Problem:  Example 1:  If you had 5.0 L of CO2 at STP, how many grams would that be?

Multi-step Problem:  Example 2:  How many molecules are in 60.0 grams of water?
Percent Composition – 
Percent =    
Percent Composition =    
Example:  Find the mass percent composition of Al2(SO4)3
Example:  Find the percent composition of NiSO3.

Empirical Formula:                                                                    .
· Shows                                                    of elements in a compound.

· Covalent formulas                                                             .

· Example: 
Molecular Formula:                                                       .
· For ionic compounds –

· For molecular compounds –
· Example:  
Practice Problems:  Determining Chemical Formulas

Calculate the empirical formula of a 2.5 gram compound containing 0.90g Ca and 1.60g Cl.

· Step 1:  Convert GRAMS to MOLES.

· Step 2:  DIVIDE the # of moles of each substance by the smallest number to get the simplest mole ratio.

· Step 3:  If the numbers are whole numbers, use these as the subscripts for the formula.  If the numbers are not whole numbers, multiply each by a factor that will make them whole numbers.

Look for these fractions:

Example 2:  What is the empirical formula of a compound that is 66% Ca and 34% P?

(Assume you have 100 grams of a compound and replace % with grams.)

Determining Molecular Formulas:
Example:  A compound has an empirical formula of CH2O.  Its molecular mass is 180g/mol.  What is its molecular formula?

· Step 1:  Find the mass of the empirical formula.

· Step 2: Divide the molecular mass by the mass of the empirical formula to get the “multiplying factor”.

· Step 3:  Multiply each of the subscripts in the empirical formula by this factor to get the molecular formula.

Example 2:  Molecular Formulas.
Find the molecular formula of ethylene glycol (CH3O) if its molar mass is 62 g/mol.

Example 3:

The percent composition of methyl butanoate is 58.8% C, 9.8% H, and 31.4 % O and its molar mass is 204 g/mol.  

· What is its empirical formula? 
· What is its molecular formula?

Chapter 12:  Stoichiometry

· Stoichiometry – 
· Coefficients – 

      Ex. 1N2  +  3H2   (  2NH3     For this reaction, there is a            ratio.

       (You have 1 mole N2 for every 3 moles H2 for every 2 moles NH3.)

Example 1:  Mole-Mole

N2 + 3H2 ( 2NH3
If you have 2 moles of N2, how many moles of NH3 will be produced?
Example 2:  Mole-Mole

N2 + 3H2 ( 2NH3
If you want 5 moles of product, how many moles of hydrogen gas do you need?

Example 3:  Mole-Mole

N2 + 3H2 ( 2NH3
How many moles of nitrogen are needed to react completely with 8 moles of hydrogen?
Reaction Conversions – The only way to convert from one compound to something totally different in the reaction is to use the                                                                                      .
                                                                                                                                       !!!!
Note – If you don’t have moles already, your first step is                                                .
                                                          !

Mole Map
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Mass-Mass Conversions

Example 1:  Mass-Mass

N2 + 3H2 ( 2NH3

How many grams of hydrogen gas are required for 3.75g of nitrogen gas to react completely?

Example 2:  Mass-Mass

N2 + 3H2 ( 2NH3

How many grams of hydrogen are required to produce 5.0 grams of NH3?

Mass-Volume Conversions

Example 1:  Mass-Volume

C2H4  +  3O2  (  2H2O  +  2CO2

How many liters of CO2 (at STP) would be produced from the combustion of 4.0 grams of C2H4?

Example 2:  Mass-Volume

C2H4  +  3O2  (  2H2O  +  2CO2

How many liters of O2 would be needed to produce 6.8 grams of H2O?

Volume-Volume Conversions

Example 1: Volume-Volume

N2 + 3H2 ( 2NH3
How many liters of ammonia would be produced from 8.0 liters of hydrogen?

Example 2:  Volume-Volume

N2 + 3H2 ( 2NH3
How many liters of N2 would be needed to produce 15.0 liters of NH3?
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