WRITING AND BALANCING CHEMICAL EQUATIONS
· AN INTERACTIVE DEMONSTRATION

1.  The electrolysis of water

a. How many mL of oxygen gas are produced in one arm of the Hoffman apparatus?

b. How many mL of hydrogen gas are produced in the other arm?

c. Write and balance the equation for the electrolysis (decomposition) of water.  What is the catalyst for this reaction?  Where is the catalyst placed in the equation?

d. How does the experimental volume ratio compare to the coefficient in a balanced equation?

e. Look at the power source and determine the anode (+ terminal) and cathode (- terminal).  If one could not determine the ratio of the two gases, how could one distinguish in which arm the gases are found?

f. When both gases are tested with a burning splint, which gas is explosive?

2.  The decomposition of potassium chlorate with heat and MnO2 as a catalyst

a. Write and balance the decomposition reaction.  Place the catalyst appropriately in the equation.  See the prompt on the poster board.    
b. If all the oxygen is produced in this reaction, what solid remains in the test tube originally containing potassium chlorate?

3.  The synthesis of compounds in the oxygen produced
Write and balance the following synthesis reactions:

a. Hot solid magnesium placed in the oxygen gas forms what ionic compound?

b. Hot solid iron placed in the oxygen gas produces an unusual iron solid, Fe304.

c. Hot molten sulfur placed in the oxygen gas forms a gaseous molecular compound, sulfur dioxide.

d. The sulfur dioxide gas will dissolve in water to form sulfurous acid (H2SO3).

4.  Write and balance the following single replacement reactions and/or answer the following questions about single replacement.
a. Copper metal is placed into an aqueous solution of silver nitrate:
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b. A metal (cation) replaces what in the single replacement reaction?

c. A nonmetal (an anion) replaces what in a single replacement reaction?

d. Aluminum foil rolled up into a ball is added to aqueous copper (II) chloride.

e. Which element becomes free (uncombined)?

5.   Write and balance the following double replacement reactions and/or answer the following questions:

      a.   Which ion in a compound is written first, the cation or anion?

      b.   After ions are exchanged, what must be checked before balancing?

c. Aqueous barium nitrate is added to aqueous sulfuric acid (H2SO4).

d. Solid lead (II) nitrate is mixed with solid potassium iodide.

e. Is the yellow compound the only product of this reaction?

f. What happened before the reaction was mixed?  What does this tell us about the solid reaction?
6.   The complete combustion of natural gas, mainly methane, CH4 .
a. The complete combustion you observe is the chemical reaction between what two    reactants?

b.  What products are produced?

c. Is the combustion of the hydrocarbon fuel endothermic or exothermic?

d. Write and balance the complete combustion of methane.

7.  As seen above reactions can give off heat.  Reactions can also take in heat.  
a.     When solid barium hydroxide octahydrate is mixed with ammonium thiocyanate, a double replacement reaction takes place.  Put your hand on the beaker which contains the reaction.  How does it feel?
b.    Has the reaction gained heat or lost heat?  What is the term for a reaction that 
   describes your answer?

c.     Do reactants or products have more heat content?

d.     Do research on manually activated cold packs used in sports medicine.
