Stoichiometry of All Varieties…

20. Use the balanced equation to answer the following questions:

2 Al + Fe2O3
(   Al2O3 + 2 Fe

(a) How many moles of Al are needed to react with 2.5 mol of Fe2O3?

(b) How many grams of Al2O3 are produced from 2.5 mol of Fe2O3?

(c) How many grams of Fe2O3 are needed to react with 13.5 g Al?

21. Use the balanced equation to answer the following questions:

2S    +    3O2
(   2SO3
(a) How many moles of oxygen are needed to react with 4.80 g sulfur?

(b) How many moles of sulfur are needed to produce 8.80 g sulfur trioxide?

(c) What is the maximum number of moles of sulfur trioxide that can be produced from 4.0 moles of sulfur and 5.0 moles of oxygen?

22. Use the balanced equation to answer the following questions:

Fe2O3 + 3 H2
( 2 Fe + 3 H2O

(a) What weight of Fe2O3 is needed to react with 150 mg H2?

(b) What weight of Fe can be produced from 2.0 x 10‑2 mol of Fe2O3?

(e) How many moles of water are produced from 160 mg  Fe2O3?

23. For each of the following reactions, determine the reactant that is completely consumed in the reaction (called the limiting reactant) and the reactant that is still left over. The quantities available to be reacted are shown below each reactant.

(a) Mg      +       S
(     MgS

   25.0 g
 34.0 g

(b) SO3    +    2 HNO3    (
H2SO4   + N2O5
    94.4 g 
   250 g

(c) Fe 
+ 
4 H2O
(    Fe3O4 + 4 H2
   16.8 g 
12.0 g

24. Use the balanced equation to answer the following questions:

Mg3N2 + 6 H2O
(    3Mg(OH)2 +   2NH3
(a) How many moles of Mg(OH)2 are produced from the reaction of 0. 10 mol of   Mg3N2?

(b) How many moles of Mg(OH)2 and of NH3 are produced from the reaction of 500 g of Mg3N2?

(c) How many grams of Mg3N2 and H2O must react to produce 0.060 mol of Mg(OH)2?

(d) How many grams of Mg3N2 are needed to produce 52.2 g of Mg(OH)2?

(e) What is the maximum number of grams of Mg(OH)2 that can be produced by the reaction of 100. g of Mg3N2  and 14.4 g of H2O?

26. Aspirin is produced by the reaction of salicylic acid with acetic anhydride.


C7H6O3 +
C4H6O3    (    C9H8O4 + C2H4O2

salicylic
acetic

aspirin


  acid 
         anhydride

How many grams of salicylic acid are required to produce an aspirin tablet that contains 0.33 g of aspirin?

27. Oxygen gas is produced by the decomposition of potassium chlorate, KClO3​


2 KClO3  (   2KCl + 3O2
If 1.00 g of KClO3 is completely decomposed by this reaction, how many grams of oxygen are formed? 

How many grams of KCl?

28. Natural gas is used extensively as a clean‑burning energy source. In addition to its use in furnaces and water heaters in homes, it is used to power some vehicles and is the fuel for some electric generating plants. The products from the combustion of any fossil fuel are water and carbon dioxide. How many grams of water are formed when 100 g of natural gas (CH4) is burned completely?

29. Ammonia is used in the production of fertilizers. The fertilizer urea, (NH2)2CO, is formed by reacting ammonia with carbon dioxide.

(a) Write the balanced equation for this reaction. (Water is the other product of the reaction.)

(b) How many metric tons of urea are produced by the reaction of 6.00 metric tons (1 metric ton = 103 kg) of ammonia?

30. Refining aluminum metal from aluminum ore involves the reaction of aluminum oxide with carbon, producing aluminum and carbon dioxide.

(a) Balance the equation for the refining of aluminum.

(b) If 5.40 metric tons of aluminum are produced in the United States each year, how many metric tons of aluminum oxide are used?

(c) How many metric tons of carbon are consumed in the production of 1.00 metric ton of aluminum?

1. Use the equation given to solve the following problems:



Na3PO4 + 3 AgNO3  (  Ag3PO4 + 3 NaNO3


(a)  How many moles of Na3PO4 would be required to react with 1.0 mol of AgNO3?


(b)  How many moles of NaNO3 can be produced from 0.50 mol of Na3PO4?


(c)  How many grams of Ag3PO4 can be produced from 5.00 g of Na3PO4?



(d)  If you have 9.44 g of Na3PO4, how many grams of AgNO3 will be needed for complete reaction?



(e)  When 25.0 g of AgNO3 are reacted with excess Na3PO4, 18.7 g of Ag3PO4 are produced. What is the percentage yield of Ag3PO4?

2. Use the equation given to solve the following problems:



2 KMnO4+  16 HCl ( 5 Cl2 + 2 KCl + 2 MnCl2 + 8 H2O

(a) How many moles of HCl are required to react with 35 g of KMnO4?


(b) How many Cl2 molecules will be produced using 3.0 mol KMnO4?


(c) To produce 35.0 g of MnCl2,  what mass of HCl will need to react?

(d) How many moles of water will be produced when 8.0 mol of KMnO4 are consumed?

(e) What is the maximum mass of Cl2 that can be produced by reacting 70.0 g of KMnO4 with 15.0 g of HCl?

1. Use the equation to solve the following problems:

6 KI    +8 HNO3 ( 6 KNO3 +2 NO +  3 I2 +   4 H2O

(a)  If 38 g of KI are reacted, how many grams of I2 will be formed?


(b) What volume of NO gas, measured at STP, will be produced if 47.0 g of HNO3 are reacted?


(c)  How many milliliters of 6.00 M HNO3 will react with 1.00 mole of KI?

(d) When the reaction produces 8.0 mol of NO, how many molecules of I2 will be produced?

(e) How many grams of iodine can be obtained by reacting 35.0 mL of 0.250 M KI solution?

2. Use the equation given to solve the following problems. All substances are in the gas phase.



N2(g) + 3 H2(g)  (
2 NH3(g)

(a)  If 2.0 mol of H2 react, how many moles of NH3 will be formed?


(b) When 5.50 mol of N2 react, what volume of NH3 measured at STP, will be formed?


(c) What volume of NH3 will be formed when 12.0 L of H2 are reacted? All volumes are measured at STP.

(d) How many molecules of NH3 will be formed when 30.0 L of N2 at STP react?

(e) What volume of NH3 measured at 25oC and 710. torr, will be produced from  18.0 g of N2?


(f) If a mixture of 9.00 L of N2 and 30.0 L of H2 are reacted, what volume 



of NH3 can be produced? Assume STP conditions.

53.  Fermentation converts sugar into ethanol and carbon dioxide. If you were to ferment a bushel of apples containing 235 g of sugar, what is the maximum amount of ethanol in grams that would be produced?



C6H12O6 (  2 C2H6O  +  2 CO2
54.  The reaction between potassium chlorate and red phosphorus is highly exothermic and takes place when you strike a match on a matchbox. If you were to react 52.9 g of potassium chlorate (KClO3) with red phospho​rus, how many grams of tetraphosphorus decaoxide (P4O10) would be produced?

KClO3(s) + P4(s) ‑‑‑> P4O10 (s) + KCl (s) (unbalanced)

55.  A reaction combines 113.484 g of lead (II) nitrate with 45.010 g of sodium hydroxide

.

a. How much lead (II) hydroxide is formed?

b. Which reactant is limiting? Which is in excess?

c. How much of the excess reactant is left over?

d. If the actual yield of lead (II) hydroxide were 80.02 g, what was the percent yield?

56.  A reaction combines 64.81 grams of silver nitrate with 92.67 grams of potassium bromide.



AgNO3(aq) + KBr(aq) ‑‑‑‑ > AgBr(s) + KNO3(aq)

a. How much silver bromide is formed?

b. Which reactant is limiting? Which is in excess?

c. How much of the excess reactant is left over?

d. If the actual yield of silver bromide were 14.77 g, what was the percent yield?

57.  A reaction proceeds between 94.6 g of KClO3 and 65.3 g of P4 

a. How much potassium chloride is formed?

b. Which reactant is limiting? Which is in excess?

c. How much of the excess reactant is left over?

d. If the actual yield of potassium chloride were 21.0 g, what was the percent yield?

58.  DDT, an insecticide harmful to fish, birds and humans, is produced by the following reaction:

2  C6H5Cl    + C2HOCl3   (    C14H9Cl5 + H2O

chlorobenzene
chloral

DDT

In a government lab 1142 g of chlorobenzene were reacted with 485 g of chloral.

a. How much DDT is formed?

b. Which reactant is limiting? Which is in excess?

c. How much of the excess reactant is left over?

d. If the actual yield of DDT is 2000 g, what was the percent yield?

