Moles/Stoichiometry Conversion Factors

When I was a chemistry student, I learned how to do these problems using multiple conversion factors.  I call this the traditional approach.  As a first-year teacher, I was shown a method that utilized a single conversion factor to complete such problems.  I show both methods to my students now using the same example and let them choose.  The students overwhelming choose the one-step approach.  

Moles
I start by showing them the “mole bridge”: this describes all the equivalent quantities that are equal to 1 mole of the given substance.

1 mol substance = molar mass g = 6.02x1023 “particles” = 22.4 L @STP

“particles”: 
atoms (monatomic elements)




molecules (non-monatomic elements and molecular compounds)




formula units (ionic compounds)

The underlined sections are those that will change based on the substance being examined.  

Convert 35.5 g Cl2 at STP to L:

35.5 g Cl2 x 1 mol  x  22.4 L  = 11.2 L


OR

        70.9 g     1 mol

35.5 g Cl2 x  22.4 L  = 11.2 L


         70.9 g

Stoichiometry

With stoichiometry, we first explain the molar relationships represented by the coefficients of the balanced equation and continue with the one step approach.

CH4(g) + 2O2(g) ( CO2(g) +2H2O(g)  at STP

How many grams of oxygen gas are required to produce 44.8 L of carbon dioxide at STP?

44.8 L CO2 x  1 mol CO2   x  2 mol O2  x  32.00 g O2  = 128 g O2    OR


22.4 L CO2     1 mol CO2    1 mol O2  

44.8 L CO2 x  2(32.00 g) O2  = 128 g O2


1(22.4 L) CO2
