
Chapter 8- Stoichiometry and the Mole
I. Stoichiometry 


A. Definition


B. Stoichiometry and recipes.


C. Limiting and excess ingredients.

D. Analogy to chemical equations.

II. The Mole


A.  Denotes a particular number of things, like a pair, a dozen, a score, a gross, 


B.  A mole is 6.02 x 1023 things.

C.  Examples of magnitude of a mole of things.

D.  Only practical for very, very small things (atoms and molecules.)


E.  The phrase “1 MOLE “of an atom or molecule or formula unit tells 2 things:



1. The number of atoms, molecules or formula units that are present 





(6.02 x 10 23.)




a. Conversion factors using the mole:




i. 1 mole of C atoms / 6.02 x 1023 C atoms.






ii. 6.02 x 1023 molecules O2 / 1 mole of O2 molecules.


2. The
Molar Mass: mass in grams of that number of atoms, molecules, formula units.

 


 a. Molar Mass of atoms: 





i. Average atomic weights from the periodic table expressed     






in grams.




ii. Use at least 4 sig. figs. for weights from the periodic table.


 

b. Molar Mass of molecules and ionic compounds:




i. Sum of the masses of the atoms indicated in the chemical





formula



c. Conversion factors using molar mass





i. moles to grams:    1 mole Mg atoms / 24.3 grams Mg




ii. grams to moles:   44.0 grams CO2 molecules / 1 mole of










CO2 molecules.



d. Two-step conversions:





i. atoms or molecules to grams:   atoms or molecules (







moles ( grams 





ii. grams to atoms or molecules:  grams ( moles ( atoms





or molecules

III. The Mole and Chemical Formulas


A.  On the submicroscopic level.



1. one molecule of C2H4 contains ____atoms C and ____atoms H.  



2. one formula unit of Al2(CO3)3 contains ___atoms Al, ___atoms C, ___ atoms O.

B.  On the macroscopic level.



1. one mole of C2H4 molecules contains ___moles C, ___moles H.


2. one mole of Al2(CO3)3 formula units contains ___moles Al,___moles C, ___moles O.
IV. “Reading” Balanced Chemical Equations


A. On the submicroscopic level.


B. On the macroscopic level.
 V. Yield: the amount of product formed in a chemical reaction.


A. Theoretical yield 

;

B. Actual yield:


C. % Yield: 

VI. Stoichiometry (problems 8.73 and 8.74)

A.  Molesgiven -----> Moleswanted -  only 1 conversion factor needed: mole ratio 




balanced equation.


B.  Gramsgiven -----> Moles given ------> Moleswanted -  2 conversion factors needed:  MW of reactant and mole ratio from balanced equation.

C.  Gramsgiven -----> Molesgiven----->Moleswanted ----->Gramswanted - 3 conversion factors needed:      

             MW of reactant, mole ratio from equation, MW of product.

VII. Limiting Reactant (problems 8.82 - 8.86)

A. The amounts in grams of 2 or more reactants are given.


B. Convert the grams of each reactant into moles of that reactant.

C. Find the mole/coefficient ratio. Divide the moles of each reactant by the coefficient in the


balanced equation.


D. The reactant with the smallest mole/coefficient ratio is the limiting reactant.

  
E. Use the limiting reactant only to find the desired quantity in the problem.


