 Notes – The Mole #1
	What is a counting unit?

How do we count atoms?
What is a mole?
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How did Scientist get this number?

Why is this number also called Avogadro’s Number?

What is AVOGADRO’S NUMBER
So, HOW big is a mole?
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What is the MASS of a mole of atoms?

Review of amu

What is Molar Mass?
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How do you find the molar mass of a compound?

Review: What is a mole?
What else do we know about the mole?

What about the mole of a gas?
Using the mole as a conversion factor.
Summary of the 3 Mole Equivalents
2-step conversions
What is stoichiometry?

What is stoichiometry again?
How does this work?
What do the coefficients of a balanced chemical equation tell us?

How does this help us? 
How do you go from mass to mass?
Ex. 


NH4NO3 ( N2O + 2 H2O
What are the 2 types of formulas?

How do you calculate an empirical formula?
A sample of a brown gas, a major air pollutant, is found to contain 2.34 g N and 5.34g O.  
A compound has an empirical formula of NO2.  The colorless liquid, used in rocket engines has a molar mass of 92.0 g/mol.  
How do you determine the empirical formula from the % composition?

What is the empirical formula of gun powder?
How do you  make chocolate milk?

How does a limiting reagent work?

What is a limiting reactant?
What is a excess reactant?

How do you know what is the limiting reactant?
ex. 3.5g copper is added to 6.0g silver(I)nitrate
What is a theoretical yield?
What is actual yield?
How do you calculate percent yield?


	A unit that represents a quantity of more than one item.

Example: 1 dozen = 12 of anything

                  1 RAM   = 4 of anything

Atoms are so small Scientist created a new unit to represent a very large number.

A counting unit called a MOLE where
                 1 Mole = 602,200,000,000,000,000,000,000 of anything 

          or   1 Mole = 6.022 x 1023  of anything   

This is the number of atoms in 12 grams of Carbon
To honor Amedeo Avogadro because he stated a law that described the number of atoms/molecules found in gases
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                       AVOGADRO’S LAW 

                       EQUAL volumes of different gases, at the ____________             

                           temperature & pressure, contain an _______________ 

                          number of molecules
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_____________________________________ of anything = 1 _____________
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That depends on the type of atom? The atoms of elements all have different average atomic mass. Just look at the periodic table!

Atomic mass unit (amu) is the unit scientist use to describe the mass of one atom compared to the mass of one Carbon atom (12amu).

 Too small to measure in a lab!

The mass of one mole of anything. For ATOMS it is 

the _____________________________________ of an element 
expressed in ___________________
                            1 mol of C = _____________ g 

                           1 mol of Br = ____________ g

also written:

                The molar mass of C=   _______________ g/mole

                The molar mass of Br? _______________ g/mole
Example:  Find the molar mass of 1 mol of CaCl2 
Molar Mass Calculation Table:

It is a counting unit like a dozen or a Ram:
1 dozen = _________________________________ of anything

1 RAM = __________________________________ of anything

1 mole = __________________________________ of anything

Molar Mass = the mass of one mole of anything

For  atoms and compounds this can be calculated using the periodic table
1 mole of a gas always occupies 22.4 liters of volume at STP

1 mole of gas = 22.4L

(At standard temperature and Pressure, STP which is 0oC and 1 atm)

Because the mole is related to the number of atoms or molecules, the mass of atoms or molecules and the volume a gas will occupy it is the perfect conversion factor to help us convert between units!

1 mole = _______________________________ atoms or molecules
1 mole = grams of atoms or molecules

1 mole = 22.4 L of gas

Example 2 moles of H2O

Since ______________________ molecules of H2O = 1 mole of H2O
              AND
1 mol = ____________________________ (grams)

*You can convert _________________________________ to ________________ and ______________ to _______________    (TWO – STEP PROCESS)
You ______________ go directly from atoms to grams!

You MUST go through _________________

EVERYTHING MUST GO THROUGH _________________________

“Stoicheion” is Greek for element and “metron” is measure

The study of the quantity of reactants and products in chemical reactions.  
   We use conversions between moles & grams when we are asked to determine the amount of products we will obtain from a certain amount of reactants in a chemical equation.

Involves the relationship between the mass  of the reactants and the mass of the products
Start with the recipe: a balanced chemical equation


You’ve know  how to balance chemical equations… using coefficients
But the coefficients told us the # of atoms,  
               not very useful if you’re trying to make a real product!  
Coefficients also tell us the # of moles.
ex.   2 H2 + 02  ( 2H2O    tells us

2 mol H2  +   1 mol O2  →  2H2O
But, remember: 

Coefficients  do not always show the______________________  , but they do always tell us the ____________________ of moles 

Using this _____________________________ , you can determine the number of _______________________   of any substance in the rxn if you know the # moles of at least ______________________________________
MASS of given (g)

(

MOLES of given (mol)

( 
MOLES of unknown (mol)

(
MASS of unknown (g)
If you have 2.25 moles of NH4NO3 , how many moles of N2O and H2O will you have?

 1st: What is the ratio?
2nd: Set up the equation(s) using D.A
____________________________________

   The formula of a compound that expresses the _____________________ whole number ratio of the atoms present

       **_________________ compounds are always empirical formulas

_____________________________________

    The formula that states the ________________ number of each kind of atom found in _______________________ of the compound

       ** _________________ compounds are usually molecular formulas

1. Determine the ______________ in __________ of each element present

2. Calculate the number of ________________ of each element

3. _________________ each by the _____________________ number of moles to obtain the _______________________ whole number ratio

4. If whole numbers are NOT obtained in step 3), __________________ through by the ____________________ number that will give all whole numbers

Determine a formula for this substance.
     **require ____________ ratios, so convert ________________________

MOLES OF N =

MOLES of O = 

FORMULA:
What is the molecular formula of this substance?

A substance has the following composition by mass: 60.80 % Na ;  28.60 % B ;  10.60 % H

What is the empirical formula of the substance?


Consider a sample size of 100 grams
This will contain  28.60 grams of B and 10.60 grams H

Determine the number of moles of each
Determine the simplest whole number ratio 
75% potassium nitrate

15% charcoal  (aka carbon)

10% sulfur

You’re given a ratio to make chocolate milk:


2 tbsp powder : 1 cup milk

You pour your milk, and you only have 0.5 cup.  How much powder do you use?

The amount of milk _______________________the extent of the reaction. 
The ______________________  limits the amount of _____________________ that can be made 
The reactant that________________the amount of product formed in a chem rxn 
The substance that is _______________________ is sometimes called the _____________________________________

The QUANTITY of _______________________   formed in a rxn will ALWAYS be determined by the quantity of the ____________________________

So if you want to ___________________   the amount of_________________ made, you MUST use the ____________________________in your calculation!!!

You must complete 2 _________________________ mass-mass problems.  
           One for ___________ reactant.

The reactant that produces the ________________________________________ of product is the limiting reactant.
1st: write balanced equation

2nd: mass-mass problem      **Do one for ___________ reactant
The Limiting Reactant is the reactant that produces the____________________ amount of  product
( the limiting reactant is 
___________________________

You can also determine how much Cu would be LEFT OVER (not used) if 6.0g AgNO3 is used. 
3rd step: mass-mass calculation
The difference between the amount of copper that you STARTED WITH and the amount USED is 
THEORETICAL Yield is how much you ________________________ t to get, based on your ___________________________________ 
ACTUAL Yield is how much you ___________________________
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