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The Mathematics of Chemical Equations
Unit 6



 (
Doing Stoichiometry Part 2!
)

Larson, G. (1984). Beyond the Far Side. New York: Andrews & McMeel, Inc.

	

Balancing Chemical Equations
Balance each of the following equations. State the type of reaction for each marked *

1. H2  +  O2    H2O *

2. Al  +  O2    Al2O3

3. Sb  +  O2    Sb4O6

4. Li2O  +  H2O    LiOH

5. Na2O2  +  H2O    NaOH  +  O2

6. Fe  +  H2O    Fe3O4  +  H2 *

7. CaC2  +  H2O   C2H2  +  Ca(OH)2

8. S8  +  O2    SO3

9. C3H8  +  O2    CO2  +  H2O

10. K2O +  CO2    K2CO3  

11. Mg  +  N2    Mg3N2

12. HgO    Hg  +  O2 *

13. N2  +  H2    NH3

14. Zn  +  HCl    ZnCl2  +  H2 *

15. O2    O3

16. Xe  +  F2    XeF6

17. Fe(OH)3    Fe2O3  +  H2O *

18. C4H10  +  O2    CO2  +  H2O

19. Na  +  H2O    NaOH  +  H2

20. C10H16  +  Cl2    C  +  HCl

21. NaOH  +  Cl2    NaCl  +  NaClO  +  H2O

22. H3BO3    H4B6O11  +  H2O

23. Si2H3  +  O2    SiO2  +  H2O

24. Fe  +  O2    Fe2O3

25. C7H6O2  +  O2    CO2  +  H2O

26. FeS2  +  O2    Fe2O3  +  SO2

27. Fe2O3  +  H2    Fe  +  H2O *

28. K  +  Br2    KBr

29. C2H2  +  O2    H2O  +  CO2

30. H2O2    H2O  +  O2 *

31. C7H16  +  O2    H2O  +  CO2

32. SiO2  +  HF    SiF4  +  H2O

33. KClO3   O2  +  KCl

34. KClO3    KClO4  +  KCl

35. P4O10  +  H2O    H3PO4

36. CO  +  Fe2O3    CO2  +  Fe

37. PCl5  +  H2O    HCl  +  H3PO4

38. Cl2  +  H2S    S8  +  HCl

39. N2  +  O2    N2O

40. H2O  +  CO2    C6H12O6  +  O2

41. C  +  H2O    CO  +  H2

42. H3AsO4    As2O5  +  H2O

43. Ca(OH)2  +  Al2(SO4)3    CaSO4  +  Al(OH)3 *

44. FeCl3  +  NH4OH     NH4Cl  +  Fe(OH)3 *

45. Ca3(PO4)2  +  SiO2    P4O10  +  CaSiO3

46. N2O5  +  H2O    HNO3

47. Al  +  HCl    H2  +  AlCl3 *

48. SiCl4  +  H2O    H4SiO4  +  HCl

49. H3PO4    H2O  +  H4P2O7

50. NH3  +  CO2    OC(NH2)2  +  H2O

51. Al(OH)3  +  H2SO4    H2O  +  Al2(SO4)3 *

52. Fe2(SO4)3  +  KOH    K2SO4  +  Fe(OH)3 *

53. H2SO4  +  HI     I2  +  H2S  +  H2O 

54. Al  +  FeO    Al2O3  +  Fe

55. Na2CO3  +  HCl    H2O  +  NaCl  +  CO2

56. P2O5    P4  +  O2

57. K2O  +  H2O    KOH *

58. Pb(NO3)2    PbO  +  O2  +  NO2 *

59. BaO  +  H2O    Ba(OH)2

60. Ca  +  AlCl3    CaCl2  +  Al *

61. H3PO3    H3PO4  +  PH3

62. Si  +  S8    Si2S4

63. V2O5  +  HCl    VOCl3  +  H2O

64. MgNH4PO4    Mg2P2O7  +  NH3  +  H2O

65. Pb  +  Na  +  C2H5Cl    Pb(C2H5)4  +  NaCl

66. C2H3Cl  +  O2    CO2  +  H2O  +  HCl  


Write and balance the following equations

67.  lead (II) nitrate  yields  lead (II) oxide  +  nitrogen dioxide  +  oxygen

68. barium oxide  +  water  yields barium hydroxide

69. calcium + aluminum chloride yields calcium chloride + aluminum

70. ammonia (NH3) + nitrogen monoxide yields nitrogen + water

71. iron (III) oxide + carbon yields carbon monoxide + iron

72. iron (II) sulfide + oxygen yields iron (III) oxide + sulfur dioxide

73. ammonia (NH3) + oxygen yields nitrogen monoxide + water

74. mercury (I) carbonate yields mercury + mercury (II) oxide + carbon dioxide

75. silicon monocarbide + chlorine yields silicon tetrachloride + carbon

76. aluminum carbide + water yields carbon tetrahydride + aluminum hydroxide

77. silver sulfide + potassium cyanide yields potassium silver cyanide (KAg(CN)2)  + potassium sulfide

78. gold (III) sulfide + hydrogen yields gold + dihydrogen sulfide

79. manganese (II) peroxide + hydrochloric acid (HCl) yields manganese (II) chloride + water + chlorine

80. calcium hydroxide + phosphoric acid (H3PO4) yields calcium monohydrogen phosphate + water

81. zinc + sodium hydroxide + water yields sodium zinc hydroxide (Na2Zn(OH)4)  + hydrogen

82. strontium bromide + ammonium carbonate yields strontium carbonate + ammonium bromide

83. mercury (II) hydroxide + phosphoric acid (H3PO4) yields mercury (II) phosphate + water

84. calcium phosphate + silicon dioxide + carbon yields calcium silicate + phosphorus (P4) + carbon monoxide

85. tetraiodine nonoxide  yields diiodine hexoxide + iodine + oxygen (this can be balanced in several ways)

86. ammonium dichromate yields ammonia + water + chromium (III) oxide + oxygen

87. phosphoric acid + hydrochloric acid yields phosphorus pentachloride  + water

88. hydrochloric acid + potassium carbonate yield potassium chloride + water + carbon dioxide

89. calcium chlorate yields calcium chloride + oxygen

90. ammonium nitrate yields dinitrogen monoxide + water

91. gold (III) oxide yields gold + oxygen

92. barium chloride + aluminum sulfate yields barium sulfate + aluminum chloride

93. ammonium dichromate yields chromium (III) oxide + nitrogen + water

94. sodium hydrogen carbonate yields sodium carbonate + carbon dioxide + water

95. calcium phosphide + water yields calcium hydroxide + phosphorus trihydride

96. arsenic + sodium hydroxide yields sodium arsenite + hydrogen

97. ammonium chloride + calcium hydroxide yields calcium chloride + ammonia + water

98. aluminum + ammonium perchlorate yields aluminum oxide + aluminum chloride + nitrogen monoxide + water

99. calcium phosphate  + sulfuric acid (H2SO4)  yields calcium sulfate + calcium dihydrogen phosphate

100. Mr. Sebald/Mr. Bilitz  yields cool






Stoichiometry
Part 2

A. Given the following information:

Mg  +  2HCl    MgCl2  +  H2

1. How many grams of hydrogen would be produced if 100.0 g of magnesium is combined with sufficient quantities of HCl?



2. How many grams of hydrogen chloride are needed to produce 200. g of hydrogen?



3. If 500.0 g of magnesium chloride is produced in the above reaction, how many grams of hydrogen would also be produced?



P4  +  O2    P4O10

4. Balance the above equation.



5. How many grams of tetraphosphorus decoxide is produce when 50.0 g of phosphorus is combined with sufficient oxygen?



6. How many grams of oxygen would be needed in problem 5?



7. If 400.0 g of tetraphosphorus decoxide is needed for another experiment, how many grams of phosphorus would have to be reacted?


8. How many grams of oxygen would combine completely with 10.0 g of phosphorus?







Limiting Reactant Problems


In each of the following unbalanced equations, 30.0 g of each of the reactants is combined. Calculate the mass produced of the product in boldface. Also calculate which reactant is in excess and by how much. Show your work with units. 

 
H2O  +  Fe    Fe3O4  +  H2




Fe  +  O2    Fe2O3





Mg  +  HCl    MgCl2  +  H2





P4  +  O2    P4O10





CO  +  Fe2O3    Fe  +  CO2





C  +  H2O    C6H12O6










 
Precipitation reactions worksheet


For each of the following combinations of reactants, do the following:
Predict possible products with phase labels
Write the balanced chemical equation. If no visible reaction occurs, write NR. Underline the precipitate in each of the reaction


.
1. Solutions of potassium sulfate and sodium hydroxide are mixed.

2. Solutions of calcium chloride and potassium phosphate are mixed.

3. Solutions of calcium nitrate and sodium chloride are mixed.

4. Solutions of potassium chloride and silver nitrate are mixed.

5. Solutions of sodium sulfide and nickel (II) sulfate are mixed.

6. Solutions of ammonium sulfate and barium chloride are mixed.



7. Na2S(aq) + ZnSO4(aq) →

8. Al(NO3)3(aq) + Na3PO4(aq) →

9. (NH4)2CO3(aq) + MgSO4(aq) →

10. Na2SO4(aq) + K2S(aq) →

11. Ca(OH)2(aq) + Na2SO4(aq) →

12. Pb(NO3)2(aq) + LiI(aq) →








Solubility Rules 

1. Salts containing Group I elements are soluble (Li+, Na+, K+, Cs+, Rb+). Salts containing the ammonium ion (NH4+) are also soluble. 

2. Salts containing nitrate ion (NO3-) are generally soluble.
 
3. Salts containing Cl -, Br -, I - are generally soluble. Important exceptions to this rule are  Ag+, Pb2+, and (Hg2)2+. Thus, AgCl, PbBr2, and Hg2Cl2 are all insoluble. 

4. Most silver salts are insoluble.  Exceptions are AgNO3 and Ag(C2H3O2). 

5. Most sulfate salts are soluble. Important exceptions to this rule include BaSO4, PbSO4, Ag2SO4 and SrSO4. 

6. Most hydroxide salts are only slightly soluble. Hydroxide salts of Group I elements are soluble. Hydroxide salts of Group II elements (Ca, Sr, and Ba) are slightly soluble. Hydroxide salts of transition metals and Al3+ are insoluble. Thus, Fe(OH)3, Al(OH)3, Co(OH)2 are not soluble. 

7. Most sulfides of transition metals are highly insoluble. Thus, CdS, FeS, ZnS, Ag2S are all insoluble. Arsenic, antimony, bismuth, and lead sulfides are also insoluble. 

8. Carbonates are frequently insoluble. Group II carbonates (Ca, Sr, and Ba) are insoluble. Some other insoluble carbonates include FeCO3 and PbCO3. 

9. Chromates are frequently insoluble. Examples: PbCrO4, BaCrO4 

10. Phosphates are frequently insoluble. Examples: Ca3(PO4)2, Ag3PO4 

11. Fluorides are frequently insoluble. Examples: BaF2, MgF2 PbF2. 


Seely, O. (n.d.). Solubility Rules. Retrieved 01 11, 2010, from csudh.edu: http://www.csudh.edu/oliver/chemdata/solrules.htm















The Mathematics of Chemical Equations
Unit 6 Pre-Test
Mr. M. Sebald

Balance and state the type of reaction for each of the following equations.

1. Cu  +  AgNO3    Cu(NO3)2  +  Ag			Type:

2.  CuCl  +  H2S    Cu2S  +  HCl				Type:

3.  Au2O3    Au  +  O2					Type:

4. Si  +  S8    Si2S4						Type:


Write and balance each of the following equations.

5. Copper (II) sulfide  +  Oxygen    Copper (II) Oxide  +  Sulfur Dioxide


6. Sodium  +  Chlorine    Sodium Chloride


7. Calcium  +  Water    Calcium Hydroxide  +  Hydrogen


8. Iron  +  Oxygen    Iron (III) Oxide


Complete and balance the following equations.

9. BaCl2  +  Na2SO4  

10. Al  +  FeO  


For this reaction:	4H2O  +  3Fe    Fe3O4  +  4H2

11. How many grams of iron oxide will be produced if 112 g of iron reacts with water?


12. In order to get 25.0 g of hydrogen how many grams of iron would have to be reacted with water?


13. If 50.0 g of water is reacted with 65.0 g of iron, how many grams of iron oxide will be produced. Which reactant is in excess and by how much?
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“Ha! Webster's blown his cerebral cortex.”




