Molarity and Stoichiometry

CP Chem Chapters 6 & 8

Study Guide

Gleaning more information from the Balanced Equation


· _______________is composed of different kinds of particles.

· One way to measure is to count these particles.

· With a balanced equation, the_______________ can represent different things.

· It can indicate the number of_______________, or mass amount in_______________ or milligrams.

· Using 1, 2, or 4 molecules is not reasonable.

· Usually, we’ll use grams.

The Mole

· In chemistry a_______________ represents a set number of molecules: _______________.

· This is______________________________.

· One mole of any element or compound will have the same number of_______________.

· If we were to change this number to apply to rice, 6.02 x 10 e 23 grains of rice would cover the entire world four feet deep! 

If you’re given:
3.01 x 10  22 atoms, how many moles do you have?

 3.01 x  10  22  X      1 mole             = 6.02 x 10 23


    
1





0.5 x 10 -1 moles




(5 x 10 -2)

If given:
4 moles of  a substance, how many molecules do you have?
·        moles   X   


molecules  =


1


1 mole

Gram Formula Unit/ GF Mass
· Obtaining actual numbers of molecules is not reasonable so, the _______ of a compound is converted to grams.

· For example: if Cl weighs______ g/mol.

· Then, ​​____________________atoms weighs 37 g, too.

· So, 12g C = 32.1 g S = 2g H2 in terms of number of atoms.

· SO2 = ​​​​​________g / mol

· S = ______ g/mol

· O =______ g/mol

· This mass would provide ______________________atoms of SO2.

· CaI2 = _________g/mol

· Ca = ________g/mol

· I = __________g/mol x 2

· Again, this is for    _______________________atoms.

  Conversions

·  Gram to Mole

· 
amount


=  moles

· 
__________ amount

·   Moles to Grams
· # of Moles  X  ______________= grams

· 



    1 mole   
· Molecules to Grams

Amount given  X  1 mole  =  grams

6.02 x 10 e 23
_______

Grams to Molecules 

Amount 

X  6.02 x 10 e 23  = molecules

____________amount

Gases

· Molar volumes of solids and liquids are often combined with that of gases.

· In order to do this, a set amount is applied in certain conditions.

· Specifically, Standard Temperature and Pressure or STP makes sure that we have 6.02 x 10 23 atoms.

· Here, 1 mole occupies __________liters of volume at ________degrees Celsius and __________ ATM of pressure. 

Percent Composition

· Occasions present themselves where it is needed to calculate how much of a compound is composed of a certain element or ion.

·  ---------------------  X   100 =  %  Composition  

· total mass of the cpd



Empirical Formula

· 
Gives the lowest whole number ratio of a compound.

· If given a cpd that is 25% N and 74.1% O, find the % composition.

25.9 g
= ________mol N
 14 g/mol






74.1 g O   = _________mol O




16 g/mol


1.85  =  1

4.63  =  2.5

N1O 2.5 becomes

1.85


1.85


N2O5
· If given 60 g of a compound that has the empirical formula CH4N, what is the molecular formula?

· CH4N  = 12 + 4 + 14 = ________ g/mol

· 60/30 = 2   so, C2H8N2 is the molecular formula.

Stoichiometry (Ch 8)

· Applying the balanced equations from Ch 7 and the concept of a mole from Ch 6, we will combine these ideas to calculate set quantities in an equation (stoich).

Limiting Reagents

· In a balanced equation, only so much _________________can be created based upon the ___________________.

· Sometimes there is no enough of one __________________to totally combine to form the full amount of a desired product. (__________________________)

· Other times there may be______________________ left over after all of the required product has been produced. (_______________________)

· Ex:  If,  2 Cu  +  S  ----->   Cu2S, how many grams of Cu2S will form given 80g Cu and 25g S?

·   80g Cu X  1 mole     =   1.26 moles of Cu      

1
     63.5 g 

·   25g S  X  1 mole       =   0.78 moles of S 


1
    32.1 g 

· Cu:S ratio equals 2:1

· 1.26 mol Cu  X 1 mol Cu2S  X  159.1g Cu2S  =
1

    

     2 mol Cu
   1 mol Cu2S 

· 100g Cu2S

Percent Yield

· In order to know how accurate the experiment was, it is important to calculate the amount of product produced.

· % Yield =  your actual yield    X   100


        the amount expected

