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Stoichiometry

•  BIG IDEA: _____ _____________ in 
chemical reactions confirm the ___ of 
__________ of ______.

•  During a chemical reaction, ____________ are _________ 
as new ________ ___________.



Defining Stoichiometry

•  MAIN IDEA: The ________ of each 
_________ present at the ____________ of a 
chemical reaction determines how much 
__________ can form.

•  Analogy: Candle burning



Particle & Mole Relationships
•  ___________ is the study of 

____________ relationships 
between the amounts of 
__________ _____ and the 
amounts _________ 
________ by a chemical 
reaction.

•  Based on the _____ of 
_____________ of mass.

•  Matter is: Neither 
_______ nor 
_________.

•  Matter at __________ = 
matter at _____. 

•  ________ of reactants = 
______ of products.



Particle & Mole Relationships
•  Chemical reaction _____ ____ 

directly tell _________ about 
the _________ of the reactants 
or products.

•  Can convert _____ to ______.

•  __________ represent 
_______ of particles.

•  Law of conservation of mass 
says ______ _______ 
reactants = total mass 
products.



Particle & Mole Relationships
•  Use __________ to derive _________ 

________ known as ______ _______.

•  Ratio between the number of 
_______ of any ______ substances in 
a __________ equation.



Stoichiometric Calculations

•  MAIN IDEA: The _________ to every ________________ problem 
requires a ___________ chemical ____________.

•  ie~Baking cookies

•  What if you need to make more cookies than the recipe calls for?

•  ________ for _____________ measurements.

1 banana + 2 ice ream + 50 ml chocolate + 50 ml strawberry = banana split

__ banana + __ ice ream + __ chocolate +__ strawberry =  5 banana split



Using Stoichiometry

•  Stoichiometric calculations begin with a 
__________ __________.

•  __________ __________ based on balanced chemical 
reactions are needed.

•  ______-__-_______ conversions are also needed.



Mole-to-Mole Conversions

•  Use ___________  and __________ ________ 
from the balanced chemical equation as your 
______________ ________.

2K (s) + 2H2O (l) →2KOH (aq) + H2 (g)

_ mol K = _ mol H2O = _ mol KOH = _ mol H2



Mole-to-Mole Conversions
2K (s) + 2H2O (l) →2KOH (aq) + H2 (g)

2 mol K = 2 mol H2O = 2 mol KOH = 1 mol H2

•  How many moles of H2 can be produced from 5.0 moles of 
K?



Mole-to-Mole Conversions
2K (s) + 2H2O (l) →2KOH (aq) + H2 (g)

2 mol K = 2 mol H2O = 2 mol KOH = 1 mol H2

•  How many moles of H2O are needed to produce 84.6 mole of H2?



Mass-to-Mass Conversions

•  Use ____________ from the balanced chemical equation as 
your _________ ___________

•  Convert to ________ _________, then use (______/______), then convert to 
________.



Mass-to-Mass Conversions

NH4NO3 → N2O + 2H2O

•  How many grams of H2O are produced from 14.87 g of NH4NO3?

•  How many grams of NH4NO3 are needed to produce 249.6 g of N2O



Mass-to-Mass Conversions

Pb(NO3)2 + 2KI → PbI2 + 2KNO3

•  How many grams of PbI2 will be produced from 149.0 g of KI?



Mass-to-Mass Conversions

Pb(NO3)2 + 2KI → PbI2 + 2KNO3 

•  How many grams of KNO3 will be produced if 54.6 grams of 
PbI2 are also produced? 



Mass-to-Mass Conversions

Pb(NO3)2 + 2KI → PbI2 + 2KNO3

•  If 250.0 grams of PbI2 are needed, how many grams of Pb(NO3)2 would need to be 
reacted?



Putting It All Together

•  Use ______ the ____________ factors you now know in 
order to do ______________ problems. 

1 mole = ___________ atoms, molecules, or formula units = ________ mass (in grams 
from the periodic table) = __________ L of a gas at STP



Putting It All Together

2C6H6 + 15O2 → 12CO2 + 6H2O

•  How many L of O2 gas at STP are needed to produce 46.99 g of water?



Putting It All Together

2C6H6 + 15O2 → 12CO2 + 6H2O

•  If 100.0 g of C6H6 are reacted, how many molecules of water are produced?



Putting It All Together

2C6H6 + 15O2 → 12CO2 + 6H2O

•  4.6 x 1026 molecules of CO2 are produced, how many L of O2 gas at STP were 
reacted?



Putting It All Together

2C6H6 + 15O2 → 12CO2 + 6H2O

•  How many molecules of C6H6 were reacted in order to 
produce 64.9 L of CO2 at STP?



Limiting Reactants

•  MAIN IDEA: A chemical reaction ______ 
when _____ of the ________ is _________ 
up.

•  Analogous to dance partners…

•  Like extra boys/girls, ________ reactants ___________ 
participate.



Limiting Reactants



Why Do Reactions Stop?

•  __________ usually do not follow the 
_______ _______ specified by the 
___________ equation.

•  One _________ is usually in _________; reaction 
__________ until all of one reactant is ______ up.

•  ____________ of _____________ depends on the reactant 
that is __________.



Limiting & Excess Reactants

•  ________ reactant ________ the _______ of 
the reaction.

•  Determines the ________ of __________ formed.

•  __________ reactants are ___________ 
reactants when the reaction ________.



Determining the Limiting Reactant
•  Sometime you have known quantities for two reactants.

•  Which one do you use at the beginning of a 
stoichiometry problem?...The one that ____ ____ _____! 

•  HOW DO YOU KNOW?

1.  Find which one is the ________ reactant and solve 
______________ problem starting with the _________ 
reactant……………OR

2.  Do the stoichiometry problem ____ times; starting 
with each _________, the one with the ____________ 
product is the _______ one and the ________ reactant. 



Determining the Limiting Reactant

•  Copper reacts with sulfur to form copper (I) sulfide 
according to the following balanced equation. 

•  2Cu (s) + S (s) →Cu2S (s)

•  What is the limiting reactant when 80.0 g of Cu reacts with 
25.0 g S?



Limiting Reactant Problems

16Ag + S8 →8Ag2S

•  When 4.00 grams of silver react with 4.00 grams of sulfur, 
what mass of silver sulfide is produced

•  STEP 1 – convert both reactants to moles



Limiting Reactant Problems

16Ag + S8 →8Ag2S

•  When 4.00 grams of silver react with 4.00 grams of sulfur, 
what mass of silver sulfide is produced?

•  STEP 2 – Answer the following question – “if I used up all the moles of reactant 1, 
how many moles of reactant 2 would I need?”  You do this using a mole to mole 
stoichiometry problem. The answer to this is the number of moles of reactant 2 
needed. 



Limiting Reactant Problems

16Ag + S8 →8Ag2S

•  When 4.00 grams of silver react with 4.00 grams of sulfur, 
what mass of silver sulfide is produced?

•  STEP 3 – Compare moles of reactant 2 that you have (from step 1) to the number 
of moles of reactant 2 that is needed (from step 2).  If the number of moles of 
reactant 2 that you have is greater than the number of moles of reactant 2 needed, 
than reactant 2 is in excess, reactant 1 is the limiting reactant.  If the number of 
moles of reactant 2 that you have is less than the number of moles of reactant 2 
needed, than reactant 2 is the limiting reactant. 



Limiting Reactant Problems

16Ag + S8 →8Ag2S

•  When 4.00 grams of silver react with 4.00 grams of sulfur, 
what mass of silver sulfide is produced?

•  SUMMARY – look at reactant 2  

•  If NEEDED is less than HAVE - reactant 1 is the limiting reactant.  

•  If NEEDED is bigger than HAVE – reactant 2 is the limiting reactant 

•  For this problem __________________________ is the limiting reactant 



Limiting Reactant Problems

16Ag + S8 →8Ag2S

•  When 4.00 grams of silver react with 4.00 grams of sulfur, 
what mass of silver sulfide is produced?

•  STEP 4 – Continue with stoichiometry problem to find the answer to the problem 
using the limiting reactant as a starting point.



Limiting Reactant Problems
16Ag + S8 →8Ag2S

•  When 4.00 grams of silver react with 4.00 grams of 
sulfur, what mass of silver sulfide is produced?



Limiting Reactant Problems

•  The reaction between solid sodium and iron (III) oxide is one 
in a series of reaction that inflates and automobile airbag

6Na (s) + Fe2O3 (s) →3Na2O(s) + 2Fe(s)

•  What mass of solid iron is produced when 50.0 grams of sodium is reacted with 50.0 
grams of Fe2O3?



Limiting Reactant Problems

•  The reaction between solid sodium and iron (III) oxide is one 
in a series of reaction that inflates and automobile airbag

6Na (s) + Fe2O3 (s) →3Na2O(s) + 2Fe(s)

•  What mass of Na2O is produced when 25 grams of sodium is reacted 50.0 grams of 
Fe2O3?



Limiting Reactant Problems

4Al (s) + 3O2 (g) →2Al2O3 (s)

•  What mass of Al2O3 is formed from 100.0  grams of Al and 150.0 grams of O2?



Limiting Reactant Problems

4Al (s) + 3O2 (g) →2Al2O3 (s)

•  What mass of Al2O3 is formed from 35.0 grams of Al and 35.0 grams of O2?



Percent Yield

•  MAIN IDEA: _______ _______ is a _________ of the 
____________ of a ___________ reaction.

•  Analogy: Shooting 100 free throws

•  Theoretically:

•  Actual:

•  Chemical reactions have _____________ and 
_________ outcomes.



Percent Yield: How Much 
Product?

•  Chemical reactions always ___________ according to the 
___________ equation and produce the _____________ 
amount of product.

•  ______ _______ the case; most reactions ________ produce 
the ___________ amount of product.

•  Stoichiometry tells us what ________ happen, but in the 
lab often times we _______ make as much _________ as we 
__________ we SHOULD have made

•  Chemists need to ______ the __________ of a chemical 
reaction.



Theoretical & Actual Yields
•  Stoichiometric calculations calculate the amount of 

___________ produced from a given amount of 
_____________.

•  Equals the _______________ yield.

•  The ___________ amount of _________ that can be 
produced from a ________ amount of __________.

•  The _________ yield is the amount of ____________ 
produced when a chemical ____________ is carried 
out in an _______________.



Percent Yield

•  One way to measure how __________ a reaction is in 
producing the desired product is __________ _________.

•  Equals the ______ of the _________ yield to the 
___________ yield expressed as a ___________.

% yield =



Percent Yield

% yield = (actual yield/theoretical yield) * 100%

CS2 + 3Cl2 → CCl4 + S2Cl2

•  What is the percent yield of CCl4 if 719 g is produced from the reaction of 410.0 g 
of CS2.



Percent Yield

% yield = (actual yield/theoretical yield) * 100%

CS2 + 3Cl2 → CCl4 + S2Cl2

•  If 67.5 g of Cl2 are used in the reaction and 39.5 g of S2Cl2 is produced, what is 
the percent yield?



Percent Yield
% yield = (actual yield/theoretical yield) * 100%

•  Nitrogen dioxide, NO2, can be converted to dinitrogen pentoxide, N2O5, by 
reacting it with ozone, O3, The reaction of NO2 takes place according to the 
following equation:

2NO2 (g) + O3 (g) →N2O5 (s or g) + O2 (g)

•  Calculate the percent yield for a reaction in which 0.38 g of NO2 reacts and 0.36 g 
of N2O5 is recovered.


