CHAPTER 12:  STOICHIOMETRY

I. Arithmetic of Equations

A. Stoichiometry – calculation of quantities from an equation

i. In other words, amount of one thing into amount of another

ii. All based on ratios of balanced formulas (factor-label)

B. EX:  F + S + 3W + H + 2P ( FSW3HP2
i. For one product to be made, you need one F, 3 W, etc.

ii. For 640 products, factor-label:

1. 640 FSW3HP2    3W                = 1920 W needed

   1 FSW3HP2
C. In terms of chemical formulas -  N2(g) + 3H2(g)  (  2NH3(g)
i. moles example

1. mole ratios come from coefficients!

2. How many moles hydrogen are in 12 moles ammonia?


12 moles NH3    3moles H2      = 18 moles H2


   2 moles NH3

ii. Particles example

1.   Avagadro’s number = 6.02X1023
2. How many molecules of ammonia from 1.806 X 1024 molecules of hydrogen gas?

1.806 X 1024 molec H2   1 mol H2                        2 mol NH3   6.02 X 1023 molec. NH3   = 




    6.02 X 1023 molec. H2    3 mol H2          1 mol NH3




= 1.204 X 1024 molecules NH3

iii. mass example – remember formula mass!

1. mass of given into moles given into moles of what’s needed into mass of what’s needed

2. How many grams of nitrogen are needed to make 38.5 grams of ammonia?

38.5 g NH3      1 mol NH3       1 mol N2         28 grams N2      = 31.7 grams N2


17 g NH3
 2 mol NH3       1 mol NH3

iv. volume example – at STP only!

1. 22.4 L of ANY gas at STP = 1 mol gas

2. How many L of hydrogen needed to make 13 L ammonia?


13 L NH3    1 mol NH3      3 mol H2       22.4 L H2   = 19.5 L H2

       22.4 L NH3      2 mol NH3    1 mol H2
