StoichiometryNotes

Mrs.Paul
1. Stoichiometry:  the study of relationship between reactants and products




( Analysis of  quantities within an equation )

2. Quantitative   numerical           vs. Qualitative:   non numerical
3. Formula Mass: (molar mass)

amount of grams in one mole of that substance.

Ex: 1 bag of M & M’ s vs. 1 bag of marsh mellows

4. % composition:  =          mass of the element                x    100     =    ________________ %

                           total mass of the compound 

5.  Determine the average atomic mass given percentages of abundance:
ex.  A sample of cesium is 75% 133Cs, 20% 132Cs, and 5% 134 Cs.  What is the average atomic mass?


.75  x 133  = 99.75


.20  x  132  =  26.4


.05  x  134  = 6.7

      total =  132.85 amu = average atomic mass based on abundance of each isotope

6. Empirical Formula: symbols for the elements contained in a compound with subscripts showing the smallest whole # ratio possible.

Emp. Formula Problems

A. convert grams to moles

B. divide all by smallest molar amount

C. determine if # needs to be multiplied



.33/ .66 X 3



.5/         X 2

(If not round to the whole #)



.25/       X 4

D. This whole # represents the smallest mole ratio possible for that substance.

7.  Calculation of Molecular Formula:   the molecular formula is the actual chemical formula of the substance


ex.  
C2H4 is not the same substance as C3H6---even though they both have the elements carbon and hydrogen and a ratio of 1:2!

C2H4 = ethene
C3H6 =   cylcopropane

Use the formula below to solve:

  x   (empirical formula mass)  = molecular formula

ex.  What is the molecular formula for the compound that has the empirical formula of BH3 and a total experimental mass of 27.67g / mol?

1st:  find the mass of the empirical formula BH3 = 13.84 g

2nd: plug values into the formula above to find (x)
3rd.  Use(x) to determine the molecular formula  

x = 27.67  =   2.00

      13.84

(BH3) 2  = B2H6  diboron hexahydride
7. Mole Ratio: conversion factor that relates to the # of moles in a chem.eq.

Ex:  2Al2O3 -( 4Al(s) + 3O2(g)


Mole- mole


Mole- mass


Mass- mole


Mass- mass
8. Limiting reactant: ingredient that limits the amount of product that can be made.

Ex: pb&j sandwiches---bread will probably limit the number of sandwiches that can be made.

When calculating the limiting reactant:



Use moles only for comparison, if given something else convert to moles first and then compare.

Ex.  
N2H4 + 2H2O2 -( N2 + 4H2O

You have available:         which one will run out first?
What is the most product that can be made?

.750mol N2H4
.500mol of H2 O2
9. Theoretical Yield      vs.       Actual Yield
maximum amount of

measured amount

product that could

produced

be produced

ex: mp gallon

      Invoice 20mpg          /         actual 18 mpg
% Yield:       Actual          X 100  =  18    =   90%


      Theoretical 
          19

37.8g C6 H6      1 Mole C6 H6      Mole C6H5Cl      gC3H5


     gC6H6                mole C6H6    1 mol C6H5Cl

