CHAPTER 11 - CHEMICAL QUANTITIES

I.
THE MOLE CONCEPT


A.
What is a mole?



1.
a  mole is the SI unit of measurement of counting; just like a 




dozen is a measurement; 1 dz eggs; 1 mol eggs; 1 mol of 





pencils, 1 mol of atoms



2.
a mole is a number




a. 
_____________________ is called Avagadro's number



b.
1 mol = _________________________ representative particles  



(1)
rep. particle is a generic term.  There are three specific terms:






__________________
If the particle in the problem is an element then the specific term is an atom.  For example: Iron
__________________
If the particle in the problem is a covalent compound, i.e. starts with a nonmetal, then the specific term is molecule.  For example:  Sugar or Water
__________________
If the particle in the problem is an ionic compound, i.e. starts with a metal or ion, then the specific term is formula unit.

B.
Converting moles to particles and particles to moles



1.
use dimensional analysis Remember any conversion factor can be written two ways:  So using Avogadro's number we can write:


2.
to solve a problem:  you must write down the number given in the problem with its units and a multiplication sign on the left and then on the right, write an equal sign and the unit they are trying to find.  Then decide which conversion factor to use and write it beside the multiplication sign and solve.


Example 1
We will be dealing with CO….  So will the units for avogadro's number be atom, molecule or formula unit?

How many molecules of CO are in 3.0 moles of CO. 


Example 2
We will be dealing with Zn…  So will the units for avogadro's number be atom, molecule or formula unit?



Calculate the number of moles that contain 4.50 x 1024 atoms of Zn?



You try.  
II.
Mass and the Mole

A.
Molar mass - The mass in grams of one mole of any pure 








substance.


B.
Molar Mass of an element is equal to its atomic mass.



For example, the molar mass of oxygen is equal to 15.999


C.  
Round all atomic masses from the periodic table to 3 significant 



digits.


D.
The unit for molar mass is gram/moles

E.
Mole to Mass Conversion and Mass to Mole Conversion


Use dimensional analysis:  This time our conversion unit will be:



1.
To solve the problem:
a.  you must write down the number given with its units in the problem and a multiplication sign on the left and then on the right, write an equal sign and the unit you are trying to find.  Then decide which conversion factor to use and place beside the multiplication sign.

b.  then determine the atomic mass and fill in _____ besides g and solve.


Example1:  
If you have two moles of Lithium, how many grams do 






you 
have?


.



Example 2:
If you have 205 grams of carbon, how many moles do 






you have?


You try.  
III.  Moles of Compounds

A.
Chemical Formulas and the Mole



Chemical formula for a compound indicates the types of atoms and 



the number of each contained in one unit of the compound.  



For example:



Freon, CCl2F2


The subscripts tell you that one molecule of freon consists of ____ 



atom of carbon, _____ atoms of chlorine and _____ atoms of fluorine.


In one mole of freon, you would have ____ moles of carbon, _____ 



moles of chlorine, and ____ moles of fluorine.


We will need to convert from moles of a compound to moles of individual 


atoms in the compound or from moles of individual atoms in a compound to 

moles of the compound.


The following conversion factors can be written for use in converting.

You must write down the number given and the units in the problem and a multiplication sign on the left and then on the right, write an equal sign and the unit they are trying to find.  Then decide which conversion factor to use and place beside multiplication unit and solve.

For instance:

How many moles of fluorine atoms are in 5.50 moles of freon, 


Example 1:  
Determine the number of moles of Al3+ in 1.25 moles of 






aluminum oxide.


Example 2:  
How many moles of oxygen atoms are in 2.5 moles of 






diphosphorous pentoxide.



You try.  

B.
Molar Mass of Compounds


1.
the molar mass of a compound can be determined by first finding 



the  mass of each element in the compound from the periodic 




table.  The mass of each element is then multiplied by the 





number of atoms of that element in the chemical formula.


Example #1:  molar mass of H2



a.
H2 represents two hydrogen atoms




b.
the atomic mass of one hydrogen atom is 1.01




c.
the atomic mass of two hydrogen atoms is 2 x 1.01 = 2.02



Example #2:
molar mass of H2O




a.
formula = 2 hydrogen atoms and 1 oxygen atom




b.
determine the atomic mass for hydrogen and the 






atomic mass for the oxygen 




c.
add the two answers together




d.
2 x 1.01 = mass of hydrogens





1 x 16.0 = mass of oxygen




e.  Mass of water is 2.02 + 16.0 = 18.0 g/mole



Example 3:  Calculate the formula mass of calcium hydroxide.









Solution:  Ca(OH)2





Ca
1 x 40.1
= 40.1






O
2 x 16.0
= 32.0






H
2 x 1.1
=   2.02






Molar Mass of Ca(OH)2 = 74.1 grams



You try.  

C.
Mole-Mass conversions and Mass to mole conversions

Use dimensional analysis.  Our conversion unit will be:

1.
To solve the problem:

a.  You must write down the number given in the problem with its units and a multiplication sign on the left and then on the right, write an equal sign and the unit they are trying to find.  Then decide which conversion factor to use 1 mole on top or 1 mole on bottom and write it next to the multiplication sign.  Then find the atomic mass or molar mass and fill in the ______ beside the g and solve.


Example #1.  Calculate the mass of 2.50 moles of allyl sulfide, (C3H5)2S


Example #2.
Calculate the moles in 922 g of iron (III) oxide.

You try.

D.
Mass to Particles Conversion and Particles to Mass
Use dimensional analysis.  This will require a two step process.  We will be using both conversion factors we have used so far:
To solve the problem:

you must write down the number given in the problem with its units and a multiplication sign on the left and then on the right, write an equal sign and the unit they are trying to find.  Then decide how to arrange the conversion factors.  Write them beside the multiplication sign.   Then determine the molar mass or atomic mass and fill in the ____ besides g and solve.


Example 1:  How many formula units are in 55.2 g of LiCl?


Example 2:
Convert 6.02 x 1024 molecules of  NF3 to grams.


You try.

Name _______________________
Date________________________

Chapter 11 Sec. 11.1 thru 11.3


Class worksheet 

1.
Convert .0425 moles of H2SO4 to molecules of H2SO4.

2.
Convert 1.51 x 1015 atoms of Si to moles of Si.
3.
Determine the mass in grams of 1.33 x 1022 moles of Sb.

4.
Determine the number of moles in 55.0 grams of Mg.

5.
Determine the number of moles of chloride ions in 2.50 mol ZnCl2.

6.
Calculate the number of moles of each element in 1.25 mol glucose(C6H12O6).

7.
Determine the molar mass of each of the following compounds:


a.
ammonium phosphate


b.
C12H22O11
8.
What is the mass of 3.25 moles of magnesium chloride?

9.
Determine the number of moles in 254 g of lead (IV) chloride.


10.
How many atoms are in 11.5 g Hg?
11.
What is the mass in grams of each of 1.00 x 1024 atoms of Mn?
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