STOICHIOMETRY MAP FOR CHEMICAL REACTIONS

Double lined boxes are Conversion Factors to convert from one quantity to another.
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Stoichiometric Calculations

. Sodium metal burns in air according to the balanced reaction shown below.
4Na + 0O, @ — 2 Na;O @
Complete the setups with the correct factors to answer the following questions:

(a) How many moles of oxygen are needed to completely react with 9.5 g of sodium?
gNa x _1molNa x Ejmoloz = t:] ‘f\,\b\ 0'2—-.
[ JeNa [ ]molNa

(b) How many grams of sodium are needed to produce 12.5 g of sodium oxide?

12.5 g Na;O x_1molNa,O  x .ot N ‘:}N“\ -
62.0 g Na,O e Nc\é\\\»‘ i ’\ H s

. Acetylene gas C;H, undergoes combustion to form carbon dioxide and water when it
is used in the oxyacetylene torch for welding. Balance the reaction and answer the

following questions.

CHygpy + Oz = CO2p + H:Ogg

(a) How many grams of water can form if 113 g of acetylene is burned?

(b) How many grams of acetylene react if 1.10 mol of CO; are produced?



Stoichiometry Practice Worksheet

Balancing Equations and Simple Stoichiometry

Balance the following equations:

1) Nz + Fa=> NF;

2) __CeHyp+_0,>___ _CO+___HO

3) ___HBr+___ KHCO3;=> __ H,O+__ KBr+__CO;
4) ____GaBrz+___NaySO3; > ___ Gax(S03)3 + __NaBr
5 __ SnO+__ NF3=> __ SnFy+___ NOs

Solve the following stoichiometry grams-grams problems:
6) Using the following equation:
2 NaOH + H,SO4 = 2 H,0 + Na,S0O4

How many grams of sodium suifate will be formed if you start with 200
grams of sodium hydroxide and you have an excess of sulfuric acid?

7) Using the following equation:
Pb(SQO4); + 4 LINO3; > Pb(NO3)s + 2 LirSO4
How many grams of lithium nitrate will be needed to make 250 grams of

lithium sulfate, assuming that you have an adequate amount of lead (1V)
sulfate to do the reaction?
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Use the following equation to answer questions 8-11:

2 CgHig+ 17 02 > 12 CO2 + 10 HO

8) If | do this reaction with 35 grams of CgH1g and 45 grams of oxygen, how
many grams of carbon dioxide will be formed?

9) What is the limiting reagent for problem 67

10)  How much of the excess reagent is left over after the reaction from
problem 6 is finished?

11)  If 35 grams of carbon dioxide are actually formed from the reaction in
problem 6, what is the percent vield of this reaction?
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Answer the following stoichiometry-related questions:

12)  Write the balanced equation for the reaction of acetic acid with aluminum
hydroxide to form water and aluminum acetate:

13)  Using the equation from problem #12, determine the mass of aluminum
acetate that can be made if | do this reaction with 125 grams of acetic acid
and 275 grams of aluminum hydroxide.

14)  What is the limiting reagent in problem #137?

15)  How much of the excess reagent will be left over in problem #13 after the
reaction is complete?
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Percent Yield Worksheet @

1) Write the equation for the reaction of iron (lll) phosphate with sodium
sulfate to make iron (ili) suifate and sodium phosphate.

2) if | perform this reaction with 25 grams of iron (iif) phosphate and an
excess of sodium sulfate, how many grams of iron (lll) sulfate can | make?

3) If 18.5 grams of iron (lll) sulfate are actually made when | do this reaction,
what is my percent yield?

4) Is the answer from problem #3 reasonable? Explain.

5) If | do this reaction with 15 grams of sodium sulfate and get a 65.0% yield,
how many grams of sodium phosphate will | make?
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Worksheet: Percent Yield Name

1. Chlorobenzene, C¢HsCl, is used in the production of chemicals such as aspirin
and dyes. One way that chlorobenzene is prepared is by reacting benzene, C¢H,
with chlorine gas according to the following BALANCED equation.

CeHs (1) + Cl2 (g) > CeHsCl (s) + HCI (g)

a. What is the theoretical yield if 45.6 g of benzene react?

b. If the actual yield is 63.7 g of chlorobenzene, calculate the percent yield.

2. When carbon disulfide burns in the presence of oxygen, sulfur dioxide and
carbon dioxide are produced according to the following equation.

€S2 (1) + 302(g) > €CO2(g) + 250:(g)

a. What is the percent yield of sulfur dioxide if the burning of 25.0 g of
_ carbon disulfide produces 40.5 g of sulfur dioxide?

b. What is the percent yield of carbon dioxide if 2.5 mol of oxygen react and
32.4 g of carbon dioxide are produced?
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Worksheet: Limiting Reactants @ Name

1. BALANCE the equation first. FeClz + Oz; > Fex03 + (Cl;

a. How many moles of chlorine gas can be produced if 4 moles of FeCls react
with 4 moles of 0,? SHOW ALL WORK!

b. What is the limiting reactant?

¢. What is the excess reactant?

2. Use the following BALANCED equation.
2CHe + 702, - 4C0O; + 6 HO

a. If 15 g of CaH¢ react with 45 g of Oz, how many grams of water will be
produced?

b. What is the limiting reactant?

¢. What is the excess reactant?
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Limiting Reactant Worksheet Stoichiometry #6

Name

1. In the following reaction, how many grams of iron(lll) chloride can be made from 23.67 grams of chlorine
and an excess of iron?

2 Fe, *+ 3Cl, — 2 FeCl

2. How many grams of aluminum oxide would be needed along with 98.7 grams of calcium?

3Ca, + ALO,, — 3CaO, + Al

(s)

3. In the situation in problem #1, a group of students measured their production of iron(lll) chloride and found
that they had made only 29.5 grams of iron(lll) chloride. What is the percent yield for these students?

4. What is the percent yield in a reaction if students expect to produce 197.5 grams of copper(ll) sulfate but
recover only 157 grams?

5. 234.56 g of octane (C,H,;) are burned in an excess of oxygen, and 310.5 g of water are collected. What is
the percent yield in this experiment?

6. What is the theoretical yield of sodium carbonate when 15.2 g hydrogen carbonate reacts with 0.23 mol
sodium hydroxide?



7. The thermite reaction is a rare reaction that involves two solids in a single replacement reaction between
iron (1) oxide and aluminum powders. 1f 45.98 g of iron (1ll) oxide reacts with 24.73 g of aluminum, what is
the limiting reactant?

8. Suppose a vessel contains 0.120 mol NH, and 0.140 mol O,. Which is the limiting reactant? How many
moles of NO could be obtained?

4NH, + 50, = 4NO + 6H,0

9. in the reaction of sodium hydroxide with chlorine gas, sodium chioride , sodium hypochlorite, and water a
reproduced. If 48.9g of chlorine gas is bubbled into a solution containing 54.2 g NaOH, how many grams of
NaClO can eventually be produced?

2 NaOH +Cl, = NaCl+NaClO + H,0
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Limiting Reactant and Percent Yield Worksheet

(Show vour work)

1. Consider the following reaction: 2 Al + 6 HBr — 2 AlBr; + 3 H,
When 3.22 moles of Al reacts with 6.96 moles of HBr, what are the limiting and excess
reactants?

2. Consider the following reaction: 4 FeS; + 11 Oy — 2 Fe;O3 + 8 SO,
When 26.62 moles of FeS; reacts with 59.44 moles of O,, what are the limiting and
excess reactants?

3. Consider the following reaction: 3 Si + 2 Ny — SizNy
When 600 g of Si reacts with 500 g of N>, What are the limiting and excess reactants?

4. Given the following equation: Al(SO3); + 6 NaOH > 3 Na,SO; + 2 AI(OH);
If 10.0 g of Al,(SO;); is reacted with 10.0 g of NaOH, determine the limiting and excess
reactants.



NAME PER

5. Given the following equation: C;Hgy + 50, 3CO; + 4 H,O
If I perform this reaction with 3.6 moles of C;Hg and an excess of oxygen gas, what is my
theoretical yield of Water in moles? If | actually isolated 12 moles of water what is my
percent yield?

6. Given the following equation: 2 FePO,; + 3 NaySOs => Fex(SOy4)s + 2 NazPOy
If I perform this reaction with 25 g of Iron (II) phosphate and an excess of Sodium
sulfate, what is my theoretical yield in grams of Iron (111) sulfate? If I make 18.5 g of
tron (111) sulfate, what is my percent yield?

7. Given the following reaction: 2 K;POs + AL(CO;3); = 3 K,CO; + 2 AIPOy
If I perform this reaction with 150 g of Potassium phosphate and 90 g of Aluminum
carbonate, what is my theoretical yieid in grams of Potassium carbonate? If the reaction
results in 125 g of Potassium carbonate, what is my percent yield?



