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Chapter 8 Chemical Composition
Section 8.1  Counting by weighing


Read pg. 205-208
Section 8.2  Atomic masses:  Counting Atoms by

                         Weighing

C(s) + O2(g) (  CO2(g)


-what does this tell you?


# of __________________ reacting

____________ atoms and molecules are too ______ for us to count __________________.  So we must count atoms/ molecules by _____________.

-________ and ______________ are not good units to use when weighing ___________ atoms/ molecules. The numbers are too _________.

-new unit:  


1 g =                                 (do not memorize)

-______________ on the periodic table is the _____________ average of all _____________ of that element. 


1 magnesium atom = 24.31 amu


How many grams is this equal to?


What is the mass in amu, of 39 atoms of Mg?

How many atoms are in 2892.89 amu of Mg?

For any other ___________ use the atomic mass from the ____________.

Section 8.3  The mole


The above ___________ are _____ small to work with in a __________ lab.  Thus we use the ________ and _________ samples of material than previously mentioned.

1 atom Al =


        1 atom Cu =  

If we _____________ out the ____________ worth, in _________, of each element the samples would have the ________ number of __________.


This number of atoms is called: 

Scientists call this the: 

  (Used to __________things, atoms, molecules, ions)

For the above example:





  = 6.02 x 1023 atoms of Al


63.55 g of Cu = 

The mole can be used to: 

Ex.  6.02 x 1023 tacos = 





       = 1 mole of eggs

(12 doughnuts = 1 dozen doughnuts)

Ex.  If 24.31 grams of mg = 1 mole Mg, how many moles is 16.8 grams of Mg?

Ex. 8.3

10.0 gram sample of Al.  Determine the number of moles and atoms of aluminum in this sample.


Aluminum  26.98 g = 1 mol = 6.02 x 1023 atoms

Ex.  5.68 mg Si. How many silicon atoms are present?


  28.09 g Si = 1 mole = 6.02 x 1023 atoms

8.4  Learning to Solve Problems
Read this section.  This is how we will approach most of the problems in this class.  Pg. 215-218.
Section 8.5  Molar Mass


We will be ________________ the mass of _________________ also, not just ___________.

If we wanted to know the ________ of one ______ of methane, it is necessary to know ______________ moles of each _____________ are present.


1 mole of CH4  contains:


Fig.  8.3  pg.  219
To find the mass of _____________ of methane ____ the _____________ of the moles of each _________.


1 mol C       


4 mol H
     

This is called________________.  ( the mass, in grams, of one mole of a substance.) 


SO2

1 mol S   


2 mol O


Self Check  8.4 pg. 220

C2H3Cl    molar mass = 
CALCULATIONS

Mass from moles  Ex.  8.6  pg.  221
Find the molar mass of calcium carbonate and the mass of 4.86 moles of the substance.

Moles from mass   Ex.  8.7  pg.  222

Find the molar mass and how many moles are in 1.56 g of juglone, C10H6O3.

Number of molecules  Ex.  8.8  pg.  223

About 1 (g of isopentyl acetate,  C7H14O2, is given off when a be stings.  How many moles is this?

Molar Volume


________________________ are conditions where the temp. is ______ and atmospheric pressure is ________________.  This is called _________.


When these conditions exist __________ of any _____ will occupy ________.



1 mole = 


This is called: 

Ex.

5.1 moles of CO gas occupies what volume at STP?

Ex.  How many moles is 37.9 L of NO2 gas?

Summary:


1 mol = 


1 mol = 


1 mol = 

So,   6.02 x 1023 = molar mass = 22.4 L(gas)

Ex.  How many grams are in 16.8 L of SO3 gas at STP?

Ex.  How many oxygen atoms are in 5.0 moles of NO3 gas?

Section 8.6  Percent Composition

These __________ are based on the _____ of the elements in a ____________.


% composition  = 

              by mass



C10H14O: what is the percent, by mass, of oxygen in this compound?


C=   10 x 12.01g  = 


H=  14 x 1.008 g = 


O=  1  x 16.00 g = 

Find the % of C and H.

Section 8.7  Formulas of Compounds

A formula that represents the ______________ ____________ ratio of atoms is called an _________ formula.  The ______________ that indicates the __________ number of __________ in a molecule is called a ____________________.

A molecular formula may be ____________ to an __________________, or may ________ be an empirical formula.


Ex.  C12H4Cl4O2

Can be reduced to _______________= empirical formula.


CO2 ___________ be reduced.  In this case the empirical _____________ and the ___________ formula are the __________.

Section 8.8  Calculation of empirical formulas


Must know the _______________ of each ____________ in the ____________. 


Pg.  231   Ni = 0.2636g      O = 0.0718 g


Find the number of moles for each element.

Ex.  8.11  Compound has 4.151 g of aluminum and 3.692 g of oxygen.  What is the empirical formula?

Whole ___________ are needed so __________ both moles by the ________________.


0.1539 mol =


    0.2308 mol = 


0.1539 mol

                         0.1539 mol


__________ (not right, need _______ numbers)


___________ both subscripts by ___:

Self Check  8.8 pg 233
Empirical formulas using percent composition.
Ex.  8.14    65.02% platinum, 9.34% nitrogen, 2.02% hydrogen, 23.63% chlorine.


Divide all by the ________ = _______ mol Pt, _______ mol N, _______ mol H, ________ mol Cl

Section 8.9 Calculation of Molecular Formulas


To _______________ the molecular _________ the __________ must be known.

Ex.  8.15


___________ is the empirical formula, what is the molecular formula if the molar mass of the molecular formula is 283.88g.

Need to know what ________________ to _____________ the ____________ by.  To do this, __________ the empirical _________________ and the _______________.

Efm=   2 x 30.97g =  


    5 x 16.00g =      

To find the whole number:   

      283.88g
 =           Multiply the empirical formula

      141.94 g                subscripts by 2:    

Self-check 8.11 pg 237
