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 Chemistry Name:   _____________________________ 

 Section  _____  STOICHIOMETRY GUIDED NOTES Date:   _________________________ 

Stoichiometry Key 
Measuring matter in chemical reactions 

Stoichiometry is from    Greek  

Stoicheion:    element  and metron:    measure  

The three types of stoichiometry problems are    mass ↔ mole  

  mole ↔ mole  and    volume ↔ volume  

The first type uses    gram-formula masses  as conversion factors, and the 

last two types use   coefficients  

from    a balanced equation  

Alumina or aluminum oxide, Al2O3, has a formula mass of 101.9613 amu 

Write the gram-formula mass as a conversion factor from 

moles to mass:  
101.9613 gAl2O3
1 molAl2O3

 

mass to moles:   
1 molAl2O3

101.9613 gAl2O3
 

Given the balanced equation, 4 Al (s) + 3 O2 (g) → 2 Al2O3 (s), use the coefficients to write 

a conversion factor from 

moles O2 to moles Al:  
4 molAl

3 molO2
 

moles Al to moles O2:  
3 molO2
4 molAl
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The Stoichiometry Roadmap 

  Moles A 
  gfm A  
↔     Mass A 

  coefficients  
↔          Mass B 

  gfm B  
↔     Moles B  

The steps for using the stoichiometry roadmap are: 

 1. Find the   starting and ending points on the stoichiometry roadmap  

  

 2. Determine the    number of conversion factors that will be needed  

  

 3. Write the    conversion factors  

using the    units   to determine the numerators and denominators. 

Examples of the four possibilities using the stoichiometry roadmap: 

Given the balanced equation, 4 Al (s) + 3 O2 (g) → 2 Al2O3 (s) 

Mole ⟷ Mole: 

How many moles of oxygen will completely react with 17.8 moles of aluminum? 

Mass ⟷ Mole: 

How many moles of oxygen will completely react with 21.7 grams of aluminum? 

Mole ⟷ Mass:  

How many grams of aluminum oxide form when 0.521 moles of oxygen react 
completely? 

 

17.8 molAl ×
3 molO2
4 molAl

= 13.4 molO2 

21.7 gAl ×
1 molAl

26.98154 gAl
×
3 molO2
4 molAl

= 0.603 molO2 

0.521 molO2 ×
2 molAl2O3
3 molO2

×
101.9613 gAl2O3
1 molAl2O3

= 35.4 gAl 
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Mass ⟷ Mass: 

How many grams of oxygen are required to produce 65.2 grams of aluminum 
oxide?  

Limiting Reactant 

In ideal stoichiometry reactions, all reactants are completely consumed. 

In limiting reactant problems, some of the    excess   reactant is left over 

but the    limiting reactant   is completely consumed. 

Limiting reactant problems are    roadmap   problems. 

How many moles of Al2O3 are produced when 17.8 grams of aluminum react with 
16.9 g of oxygen gas?  

 Percent Yield 

Find the percent yield when 17.8 grams of nitrogen react to form 0.0592 moles of 
ammonia according to the balanced equation below. 

3 H2 (g) + N2 (g) → 2 NH3 (g)  

 

Conservation of Matter 

Given the balanced equation below, determine the mass of oxygen that must react 
when 10.8 g of aluminum react completely to form 20.4 g of aluminum oxide. 

4 Al (s) + 3 O2 (g) → 2 Al2O3 (s) 

10.8 g + x = 20.4 g 

 x = 20.4 g – 10.8 g 

 = 9.6 g 

65.2 gAl2O3 ×
1 molAl

101.9613 gAl2O3
×
3 molO2
4 molAl

×
31.9988 gO2
1 molO2

= 15.3 gO2  

17.8 gAl ×
1 molAl

26.98154 gAl
×
2 molAl2O3

4 molAl
= 0.330 molAl2O3 oxygen is in excess 

16.9 gO2 ×
1 molO2

31.9988 gO2
×
2 molAl2O3

3 molO2
= 0.352 molAl2O3 Al2O3, is the L.R. 

17.8 gN2 ×
1 molN2

28.0134 gN2
×
2 molNH3
1 molN2

= 1.27 molNH3 

Percent Yield =
 actual yield 

 theoretical yield 
 × 100% =

0.0592 mol 

 1.27 mol 
 × 100% = 4.66% 


