
Name: _____________________________________________________ Date: ______________ 
Unit 13: Electrochemistry (REDOX) 
Aim: Identifying substances oxidized and reduced in a reaction by assigning oxidation numbers. 

Do Now 

1. Why are electrons gained or lost by atoms?  

 

2. Where can we find the oxidation number of an element? 
 

3. Explain why atoms of an element are electrically neutral. 
 

 

4. Does oxidation number increase or decrease when an atom gains electrons? (Explain in terms of 
proton and electron number) 

 

 

5. Does oxidation number increase or decrease when an atom loses electrons? (Explain in terms of 
proton and electron number) 
 

DEFINITIONS 

Reduction-oxidation reaction (Redox): a reaction where electrons are transferred from one substance 
to another. 

 

• ___________________________________________________________________________________ 
 

 

 

Reduction: ________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

 

Oxidation: _________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

 

 

 

• ______________________________________________________________________________ 

 







Name: _____________________________________________________ Date: ______________ 
Unit 13: Electrochemistry (REDOX) 
Aim: Identifying substances oxidized and reduced in a reaction by assigning oxidation numbers. 

To identify if a reaction is REDOX: 

Cr2O3 +  2 Al  →  2 Cr +  Al2O3  ● Assign oxidation numbers to all atoms in the 

reaction. 

 

● The element that gains electrons is reduced and 
the element that loses electrons is oxidized. 

 

K2S +  2 HCl  →  2 KCl  +  H2S     ●If there is no change in oxidation # for any  

  element, it is NOT REDOX. 

 
____________________________________________ 

 

Rules for Assigning Oxidation Numbers 

1) The TOTAL charge on a compound is zero and the total charge on a polyatomic ion is found in Table E.  

 

 

 

 

2) Any element alone has a charge of zero.  

 

 

3) If there is only one charge given in the table, use that charge 

 

 

 

 

4) If there is a conflict as to which element will have the negative ox #, the more electronegative element 
will always win and be negative. 

 

 

Practice 

Determine if each reaction is REDOX by:  

• Assigning oxidation numbers to all atoms 

• Indicate which species is oxidized and which is reduced.   

 

 

 

1)   Mg   +   2 H2O   →   Mg(OH)2  +   H2      2)   CuS  +   HNO3   →   CuSO4   +   NO (g)   +   H2O   

 
 







Name: _____________________________________________________ Date: ______________ 
Unit 13: Electrochemistry (REDOX) 
Aim: Identifying substances oxidized and reduced in a reaction by assigning oxidation numbers. 

Identifying REDOX reactions by assigning oxidation numbers 

1. For each of the following reactions, classify as synthesis, decomposition, single replacement, double replacement 

or combustion. 

2. Then determining if it is redox or not by assigning oxidation numbers to all atoms in the reaction. Identify which 

substance was oxidized and which substance was reduced. 

Equation Type of Reaction Substance 
Oxidized 

Substance 
Reduced 

Is it REDOX? 

 

a. Fe + 2 HCl → FeCl2 + H2 

    

 

b. CaO + H2O → Ca(OH)2 

    

 

c. 2 KClO3 → 2 KCl + 3 O2 

    

 

d. 2 Ca + O2 → 2 CaO 

    

 

e. H2O + SO3 → H2SO4 

    

 

f. 4 Al + 3 O2 → 2 Al2O3 

    

 

g. Na2CO3 → Na2O + CO2 

    

 

h. BaCO3 → BaO + CO2 

    

 
Questions 

1. How do you determine if a reaction is a REDOX reaction? 2. How do you know which substance was 
     oxidized and which was reduced? 
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RULES FOR ASSIGNING OXIDATION NUMBERS
1. Oxidation numbers for atoms that are free elements are always zero
2. The oxidation numbers of ions are the same as the charge on the ion
3. Some elements have only one oxidation state

a. group 1 metals always form 1+ ions and always have a +1 oxidation
state

b. group 2 metals always form 2+ ions and always have a +2 oxidation
state

4. Some elements usually have a particular oxidation state
a. oxygen has a –2 oxidation state except in peroxides where it is –1

and in compounds with fluorine (OF2) where it is +2
b. hydrogen has a +1 oxidation state except in hydrides with group 1

and group 2 metals
5. the sum of the oxidation numbers 

a. in a compound it is always zero
b. in a polyatomic ion it is equal to the charge on the ion

Sample Problem
Find the oxidation state of the elements in K2Cr2O7.

Element K Cr O

TOTALSubscript 2 2 7

Oxidation state +1 ? –2

Sum of oxidation
states

+2 ?? –14 0

[a] potassium is a group one metal; its oxidation state is
always +1

[b] oxygen usually has an oxidation state of –2
[c] the sum of oxidation states of each element is the product

of the subscript and the oxidation state
[d] find the sum of the oxidation states of chromium (??) by

setting the sum of all the oxidation states to zero
(+2)  + ??  +  (–14)  =     0

?? = +12
[f] find the oxidation state of chromium (?) by dividing the

sum (+12) by the subscript (2)
+12 ÷ 2 =   +6

Chemistry: Form WS10.1.1A Name ______________________________

REDOX AND ELECTROCHEMISTRY Date _________________ Period _____

Study the rules for assigning oxidation numbers and examine the sample problem below. Then determine the unknown
oxidation state in each example.

 1. Chlorine in KClO4 1. _______

 2. Nitrogen in Ba(NO3)2 2. _______

 3. Phosphorus in Ca3(PO4)2 3. _______

 4. Manganese in LiMnO4 4. _______

 5. Sulfur in Na2SO3 5. _______

 6. Chromium in CaCrO4 6. _______

 7. Sulfur in MgS2O3 7. _______

 8. Nitrogen in Zn(NO2)2 8. _______

 9. Chlorine in HClO3 9. _______

10. Carbon in CaC2O4 10. _______

11. Sulfur in KHSO4 11. _______





( L   Go on to the next page.)

Chemistry: Form WS10.1.2A Name ______________________________

REDOX AND ELECTROCHEMISTRY Date _________________ Period _____

Analyzing Oxidation-Reduction Reactions
When chemical bonds form, electrons are either lost, gained or shared. Metals
lose electrons. This is what happens when iron rusts. When the iron, a metal,
combines with oxygen, a non metal, to form rust, it loses electrons. This
process is called oxidation even when the nonmetal is not oxygen. Nonmetals
gain electrons causing their oxidation states to go down. This is called
reduction. It is possible to tell what was oxidized and what was reduced in a
chemical reaction by checking the oxidation states of the elements before and
after the reaction. The element that has an increase in oxidation state was
oxidized while the one that has a decrease in oxidation state was reduced.

Example

2FeCl2 + Cl2 ! 2FeCl3
Fe+2 ! Fe+3 Iron was oxidized
Cl0 ! Cl–1 Chlorine was reduced

For each of the examples below, determine the oxidation states of the elements on both sides of the equation.
Then determine which element was oxidized and which was reduced. Write your answer in the space
provided.

Reaction Element:

Oxidized Reduced

Example: Cu + 2AgNO3 ! Cu(NO3)2 + 2Ag
  0          +1   +5  –2           +2   +5  –2             0
Cu + 2AgNO3 ! Cu(NO3)2 + 2Ag

Cu Ag

1. 2Mg + O2 ! 2MgO

2. Zn + 2HCl ! ZnCl2 + H2

3. Fe2O3 + 3CO ! 2Fe + 3CO2

4. 2K2Cr2O7 + 2H2O + 3S ! 4KOH + 2Cr2O3 + 3SO2





Chemistry: Form WS10.1.2A Analyzing Oxidation-Reduction Reactions

REDOX AND ELECTROCHEMISTRY Page 2

Reaction Element:

Oxidized Reduced
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5. 2H2O + O2 ! 2H2O2

6. 2KClO3 ! 2KCl + 3O2

7. 4NaOH + Ca(OH)2 + C + 4ClO2 ! 4NaClO2 + CaCO3 + 3H2O

8. 3P + 5HNO3 + 2H2O ! 5NO + 3H3PO4

9. 3Cu + 8HNO3 ! 2NO + 3Cu(NO3)2 + 4H2O

10. 2PbSO4 + 2H2O ! PbO2 + Pb + 2H2SO4

11. 4HCl + MnO2 ! MnCl2 + 2H2O + Cl2

12. 4NH3 + 5O2 ! 4NO + 6H2O

13. 16HCl + 2KMnO4 ! 8H2O +2KCl + 2MnCl2 + 5Cl2

14. Cu + 2H2SO4 ! CuSO4 +SO2 + H2O

15. 8HNO3 + 6KI ! 6KNO3 + 3I2 + 2NO + 4H2O

16. I2 + 5HClO + H2O ! 2HIO3 + 5HCl

17. K2Cr2O7  + 3SnCl2 + 14HCl  ! 2CrCl3  + 3SnCl4  + 2KCl  +  7H2O

18. SnCl2  + 2HgCl2  !  SnCl4  +  Hg2Cl2





Name: ____________________________________________________ Date: _________________ 
Table J and Spontaneous Reactions 

Aim: Predicting if a single replacement reaction will occur spontaneously according to Table J. 

 

General Rule: _____________________________________________________ 

________________________________________________________________ 

 

• _________________________________________________________  
(Lose e- easier) 

 

  

            2 Al +   3 CuCl2 →  3 Cu  +   2 AlCl3 

 

 

• _____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________  

• The above single replacement reaction occurs because aluminum is more 

active than copper. 

Practice 

 

Complete the single replacement reactions below by writing the formulas of 
the products and balancing the equation. 

 

Mg  +  CrO → _______________________________ 

 

 

Li +  CoCl2 → _______________________________ 

 

 

Fe + NiBr3 → _______________________________ 

 

If the single element is less active than the combined metal cation in the compound, the reaction will 
not occur. 

  

  Cu + AlCl3 → __________________    Cu + HCl →___________________ Fe + MnCl2 → ___________________ 

 

 







Name: ____________________________________________________ Date: _________________ 
Table J and Spontaneous Reactions 

When a free element is more active (reactive) than the cation in a compound, it will oxidize 
and replace the cation in the compound. The electrons lost by the oxidized element are 
gained by the former cation, forcing it to undergo reduction into a free element.  

Example 1:   Mg + ZnCl2 → Zn + MgCl2  

The magnesium is more active than zinc and forces the zinc to reduce by oxidizing and 
replacing the zinc as a cation in the compound. 

Example 2:   Cu + ZnCl2 → No reaction. 

The copper is less active than the zinc and therefore cannot force  the zinc to reduce 
out of the compound. 

Use the activity series table to determine whether a reaction will occur between each of the following 
reactants. You must compare the reactivity of the cation in the compound to the free element. When the free 
element is more reactive than the cation of the compound a reaction occurs. If a reaction occurs, complete 
and balance the equation for the single replacement reaction in the space provided. If no reaction occurs, 
write “no reaction” on the line. 

 
_______________________ 1. Zn   +   SnCl2   → 

_______________________ 2.  Ag   +   PbF2   → 

_______________________ 3.  Cu   +   AgNO3   → 

_______________________ 4. Pb   +   CuCl2   → 

_______________________ 5. Fe   +   CrCl3   →  

_______________________ 6.  Zn   +   CaCO3   → 

_______________________ 7. Ag   +   CuNO3   → 

_______________________ 8.  Mg   +   HCl   → 

_______________________ 9.  Au   +   HCl   → 

______________________ 10.  Cu   +   HCl   → 
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Chemistry: Form WS10.2.1A Name ______________________________

REDOX AND ELECTROCHEMISTRY Date _________________ Period _____

Applying the Activity Series
During a single replacement reaction, one element
takes the place of another in a compound. Many
compounds, such as the copper II sulfate, consist of
two  parts, a metal (copper) and a nonmetal (sulfate).
When a metal such as zinc is dropped into a solution
containing copper II sulfate, its natural tendency is to
combine with the sulfate by giving electrons to it.
The sulfate's outer shell is already full, however,

because it has already gained electrons from the copper. As a result, however, the
copper has room for zinc's electrons. If zinc can force copper to take its electrons,
zinc can become a cation and take copper's place in the compound. Whether or
not the zinc can take the copper's place depends upon which metal has the greater
tendency to lose electrons. Scientists have determined by experimentation which
metals can replace each other in aqueous solution. This resulted in the
development of the Activity Series as shown in Chart J to the right. The most
active metals and nonmetals are shown toward the top of the chart. Elements at
the top of the activity series can replace those below them.

For each example below, if a reaction will occur based on the elements’
positions in the Activity Series, complete the equation and balance it. If there
is no reaction, write no reaction. [NOTE: for metals, the format for single
replacement reactions is AB + C ! CB + A; for nonmetals the format is
AB + D ! AD + B]

1. Mg(s) + HCl(aq)  !                                                                                    

2. Ag(s) + Cu(NO3)2(aq) !                                                                             

3. Zn(s) + Mn(CH3COO)7(aq) !                                                                    

4. Al(s) + HCl(aq) !                                                                                      

5. Cu(s) + HBr(aq) !                                                                                                                                        

6. Cu(s) + AgCH3COO(aq) !                                                                                                                           

7. Sn(s) + H2SO4(aq) !                                                                                                                                     

8. Mg(s) + Pb(NO3)2(aq) !                                                                                                                               

9. Pb(s) + AuCl(aq) !                                                                                                                                       

10. Au(s) + LiCl(aq) !                                                                                                                                        





Table J Practice

A) Ag B) Au C) Cu D) Pb

1. Which metal is more active than H2?

A) Cu B) Cr C) Mg D) Pb

2. Which metal is more active than Ni and less active
than Zn?

A) Al(s) B) Cu(s) C) Ni(s) D) Ba(s)

3. According to Reference Table J, which metal will
react with Zn2+ but will not react with Mg2+?

A) Sn(s) + 2 HCl(aq) ® SnCl2(ag) + H2(g)
B) Cu(s) + 2 HCl(aq) ® CuCl2(aq) + H2(g)
C) Ba(s) + 2 HCl(aq) ® BaCl2(aq) + H2(g)
D) Mg(s) + 2 HCl(aq) ® MgCl2(aq) + H2(g)

4. Referring to Reference Table J, which reaction will
not occur under standard conditions?

A) Ag B) Hg C) Cu D) Ni

5. According to the Activity Series, which metal will
react spontaneously with hydrochloric acid?

A) Mg(s) B) Au(s)
C) Cu(s) D) Ag(s)

6. Based on Reference Table J, which of the following
elements will replace Pb from Pb(NO3)2(aq)?

A) Cu B) Pb C) Sn D) Al

7. Which element below can be used to replace
chromium from its compound Cr2O3?

A) Au(s) B) Ni(s) C) Sn(s) D) Zn(s)

8. Based on Reference Table J, which metal will not
 react with 1 M HCl?

A) Au(s) B) Ag(s) C) Co(s) D) Cu(s)

9. According to Reference Table J, which metal will
react with 1 M PbCl2?

A) gold B) silver
C) copper D) zinc

10. According to Reference Table J, which metal will
react spontaneously with hydrochloric acid?







Name: _____________________________________________________ Date: ______________ 
Balancing Half Reactions 

Aim: How do we balance equations using oxidation and reduction half reactions? 

REVIEW 

• A redox reaction, is a reaction in which one element is oxidized and another is reduced. 

• The electrons lost MUST equal the electrons gained. (Conservation of charge). 
 

• Oxidation – __________________________________________________________________________ 
 

• Reduction - __________________________________________________________________________ 
 

Writing Balanced Half-Reactions 

 

• __________________________________________________________________________________ 

__________________________________________________________________________________ 

1)  Assign oxidation #'s 
2)  Identify what is oxidized and reduced 
3)  Write the half-reactions, including electrons. 
4)  Balance the # of e- lost and gained by multiply and distributing a coefficient 

 throughout the equation. 
5)  Write the coefficients from the half-reactions in the original equation. 

 

Example 1: 

 

 Cr2O3  +   Al   →    Cr   +    Al2O3     
 

Reduction half-reaction: 

 

 

Oxidation half-reaction: 

 

 

 

  

Example 2: Write the balanced half-reactions for reduction and oxidation based on the equation below: 

             

Fe   +   O2  →   Fe2O3   
 

Reduction half-reaction: 

 

 

Oxidation half-reaction: 







Name: _____________________________________________________ Date: ______________ 
Balancing Half Reactions 

 

REDOX Equations with Ion Notations 

Occasionally you will be given a REDOX reaction directly using redox notation as opposed to the full 
balanced equation: 

 

Full equation:    CuCl2 +  Al →  Cu +  AlCl3 

Redox notation:   Al +  Cu+2 →  Cu +  Al+3 

 

• __________________________________________________________________________________ 

__________________________________________________________________________________ 

 

• The element that reduces in oxidation # was reduced (gained e-). The element that increases in oxidation # 
was oxidized (lost e-) 

 

• Again, once you establish who is oxidized and reduced, write and balance the half-reactions for each. 
 
 

Example 3: Write the balanced half-reactions for reduction and oxidation and balance the equation below. 

 

      ___Al    +   ___Cu+2   →   ___Cu   +   ___Al+3 

 

Red. half-reaction: 

 

 

Ox. half-reaction: 

 

 

Practice- Write the balanced redox half-reactions and balance the original equation for the following: 

 

1)  ___ Ni    +   ___ Sn 4+   →  ___ Ni 2+    +  ___ Sn 

 

 

2) ___ Li   + ___ Au+3   → ___ Li+   +___ Au 

 

 

3) ____Fe3+ + ____ C 2+ → ____Fe  +   ____C4+ 

 

 

4)   ____Mg   +   ____NaCl   →    ____MgCl2   +   ____Na 







Name: _____________________________________________________ Date: ______________ 
Balancing Half Reactions 

Additional Practice 

Directions: Balance the following reaction by using the half reaction method. 

5)  ________ Cr 6+ + ________S   → ________ Cr 3+ + ________ S 4+ 

 

 

 

6)  ________ Cu + ________S 6+ → ________ Cu 2+ + ________S 4+ 

 

 

 

7)  ________Sn 2+ + ________Hg 2+ → ________ Sn 4+ ________Hg + 

 

 

 

8) ________Sn 2+ + ________Cr 6+ → ________Cr 3+ + ________Sn 4+ 

 

 

 

9) ________ Cu + ________ Ag 1+ → ________Cu 2+ + ________Ag  

 

 

 

10) ________Zn + ________ Mn 7+ → ________ Zn 2+ + ________Mn  

 

 

 

11)  ________ Pb + ________Au+ → ________ Pb 2+ + ________ Ag 





Chemistry: Form WS10.1.3A Name ______________________________

REDOX AND ELECTROCHEMISTRY Date _________________ Period _____

Writing Half Reactions
During a redox reaction electrons are both lost and gained. The metal loses and the non
metal gains. An equation showing either the gain or the loss of electrons but not both is
called a half reaction. Consider the reaction below:

2Mg(s) + O2(g) ! 2MgO(s)

Magnesium loses electrons while oxygen gains. The reaction can be split into two half
reactions showing each. The oxidation half reaction shows the loss of electrons. Electrons
are shown on the product side of the equation. The reduction half reaction shows the
electron gain. Electrons are shown on the reactant side of the equation.

Oxidation Half: 2[Mg0 ! Mg2+ + 2e-]
Reduction Half: 2[O0 + 2e- ! O2-]

The net equation, the redox reaction, is a combination of the half reactions such that the
number of electrons lost equals the number of electrons gained. The electrons are not shown
in the net equation because the electrons that were lost are the same ones that were gained.

Net Reaction: 2Mg(s) + O2(g) ! 2MgO(s)

To write the half reactions, it is first necessary to determine the oxidation states of the
elements on both sides of the equation so you know what was oxidized and what was
reduced. Then write the oxidation and reduction halves as shown above, making sure the
equation is balanced so the number of electrons lost equals the number gained.

Write the half reactions for each of the redox reactions below:

1. Zn +  HNO3 !  Zn(NO3)2 +  NO2 +  H2O

2. CdS  +  I2  +  HCl  !  CdCl2  +  HI  +  S

3. NaClO  +  H2S  !  NaCl  +  H2SO4

L Go on to the next page.
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4. Sn  +  HNO3  +  H2O  !  H2SnO3  +  NO

5.  KMnO4 +  HCl  !   KCl +  MnCl2 +  H2O +  Cl2

6. Fe(OH)2 +  H2O2  !   Fe(OH)3

7. Na +  H2O  !   NaOH +  H2

8. Zn +  HNO3 !  Zn(NO3)2 +  NO2 +  H2O

9. H2O2  !   H2O +  O2

10. K2Cr2O7 +  H2O +  S !  SO2 +  KOH +  Cr2O3





A) +1 to 0 B) +2 to 0
C) +2 to +1 D) +6 to +3

1. Given the equation representing a reaction:
3CuCl2(aq) + 2Al(s)  3Cu(s) + 2AlCl3(aq)

The oxidation number of copper changes from

A) –1 B) +2 C) –3 D) +4

2. What is the oxidation state of nitrogen in the
compound NH4Br?

A) 0 to +2 B) 0 to –2
C) +2 to 0 D) –2 to 0

3. Given the reaction that occurs in an electrochemical
cell:

Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s)

During this reaction, the oxidation number of Zn
changes from

A) equal to the number of electrons lost
B) equal to the number of protons gained
C) less than the number of electrons lost
D) less than the number of protons gained

4. During an oxidation-reduction reaction, the number of
electrons gained is

A) transmutation B) reduction
C) oxidation D) neutralization

5. During which process does an atom gain one or more
electrons?

A) Mn4+ ® Mn3+ + e–

B) Mn4+ ® Mn7+ + 3e–

C) Mn4+ + e– ® Mn3+

D) Mn4+ + 3e– ® Mn7+

6. Which half-reaction correctly represents reduction?

A) The Pt2+ gains electrons and its oxidation
number increases.

B) The Pt2+ gains electrons and its oxidation
number decreases.

C) The Pt2+ loses electrons and its oxidation number
increases.

D) The Pt2+ loses electrons and its oxidation number
decreases.

7. Which changes occur when Pt2+ is reduced?

A) less B) greater
C) the same

8. Given the balanced ionic equation:

2Al(s) + 3Cu2+(aq)  2Al3+(aq) + 3Cu(s)

Compared to the total charge of the reactants. the total
charge of the products is

A) –1 to +2 B) –1 to –2
C) +2 to –3 D) +3 to +2

9. Which change in oxidation number indicates
oxidation?

A) decreases as it gains electrons
B) decreases as it loses electrons
C) increases as it gains electrons
D) increases as it loses electrons

10. When a neutral atom undergoes oxidation, the
atom’s oxidation state







A) B)
C) D)

11. Given the balanced ionic equation representing a
reaction:

Which half-reaction represents the reduction that
occurs?

A) K+ + e– ® K B) K + e– ® K+

C) K+ ® K + e– D) K ® K+ + e–

12. Which half-reaction equation represents the
reduction of a potassium ion?

A) Cu(s) to Ag+(aq) B) Cu2+(aq) to Ag(s)
C) Ag(s) to Cu2+(aq) D) Ag+(aq) to Cu(s)

13. Given the balanced ionic equation representing a
reaction:
Cu(s) + 2Ag+(aq)  Cu2+(aq) + 2Ag(s)

During this reaction, electrons are transferred from

A) 1, because a total of 6 electrons is transferred
B) 2, because a total of 6 electrons is transferred
C) 1, because a total of 3 electrons is transferred
D) 2, because a total of 3 electrons is transferred

14. Given the unbalanced ionic equation:

When this equation is balanced, both Fe3+ and Fe
have a coefficient of

A) Fe ® Fe2+ + e– B) Fe + 2e– ® Fe2+

C) Fe ® Fe2+ + 2e– D) Fe + 2e– ® Fe3+

15. Which equation shows conservation of charge?







VOLTAIC CELLS 

Aim: To analyze the process of a spontaneous chemical reaction that produces electricity. 

 

• Voltaic cell: ____________________________________________________________________ 

_________________________________________________________________ 

• The voltage produced by an electrochemical cell is measured in volts 

• This is called the cell potential. 

Parts of a Voltaic Cell 

• _____________________________  • _________________________________ 

• _____________________________  • _________________________________ 

 
ANALYZING A VOLTAIC CELL  

• _________________________ 

_________________________                          

_________________________ 

 

• ____________________________ 

____________________________ 

____________________________ 

____________________________ 

____________________________ 

____________________________ 

 

 

 

 

 

•  ________________________________________________________________________________ 

 ________________________________________________________________________________ 

 

• _______________________________________________________________________________ 

_______________________________________________________________________________ 







VOLTAIC CELLS 

 

 

 

 

oxidation half reduction half 
reaction:                reaction: 
 

 

 

 

WHY? WHY? 

  

    Salt Bridge Purpose:  __________________   

    ____________________________________      

   _____________________________________ 

   _____________________________________ 

 

 

 

 

 

 

 

 

 

 

The mass of the anode 

will always decrease 

The mass of the cathode 

will always increase  

 

_______________________

_______________________

_______________________

_______________________

_______________________ 

_______________________

_______________________ 

 

_______________________

_______________________

_______________________

_______________________

_______________________ 

_______________________

_______________________ 







VOLTAIC CELLS 

In Class Practice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Using Table J, identify the 

anode, cathode. Indicate the 

direction in which electrons flow 

through the wire. 

a. Anode: 

 

b. Cathode: 

 

c. Direction of e- flow: 

 

2) What takes place at the anode? 

 

3) Where do the electrons lost by 

the zinc electrode during 

oxidation go? 

4) Write the half reaction that occurs at the anode. 

 

 

5) What happens the mass of the anode? 

 

 

6) What takes place at the cathode? 

Zn + Cu+2 → Zn+2 + Cu 

7) Identify the substance that is reduced. 

 

8) Write the half reaction that occurs at the cathode. 

 

 

9) What happens to the mass of the cathode? 

 

 

10) How does the concentration of Cu+2 ions and Zn+2 ions change? 

 





VOLTAIC CELLS 

Additional Practice 

Example #1a: Write the oxidation and reduction 1/2 reactions for the cell.  

ox 1/2: 

 

red 1/2: 

 

b) What happens to the mass of both electrodes? 

Mg(s) mass ____________________________  Na(s) mass ____________________________ 

 
c) What happens to the concentration of each of the following ions? 

Mg2+ concentration_________________________ Na1+ concentration _________________________ 

 
d) Which way do the electrons flow?   e) Which ions migrate through the salt bridge? 

Example #2a: Write the oxidation and reduction 1/2 reactions for the cell.  

ox 1/2: 

 

red 1/2: 

 

b) What happens to the mass of both electrodes? 

Fe(s) mass ____________________________  K(s) mass ____________________________ 

 
c) What happens to the concentration of each of the following ions? 

Fe+3 concentration_________________________ K+ concentration _________________________ 

 
d) Which way do the electrons flow?   e) Which ions migrate through the salt bridge? 





VOLTAIC CELLS 

Example 3: Write the appropriate half reactions of each of the following voltaic cells.  Answers the additional 

questions below each cell. 

a) Oxidation ½:  

 

    Reduction ½:  

 

The mass of Cu electrode will (increase/decrease) _____________________ 

The mass of Pb electrode will (increase/decrease) _____________________ 

[Cu2+] will (increase/decrease) _____________________ 

[Pb2+] will (increase/decrease) _____________________ 

 

b) Oxidation ½:  

 

Reduction ½:  

 

The mass of Mg electrode will (increase/decrease) _____________________ 

The mass of K electrode will (increase/decrease) _____________________ 

[K+] will (increase/decrease) _____________________ 

[Mg2+] will (increase/decrease) _____________________ 

 

c) Oxidation ½:  

 

Reduction ½:  

 

The mass of Fe electrode will (increase/decrease) _____________________ 

The mass of Al electrode will (increase/decrease) _____________________ 

Cu Pb 

CuCl2 (aq) Pb(NO3)2 (aq) 

Mg  K 

MgSO4 (aq) K2SO4 (aq) 

Fe Al 

Fe(NO3)2 (aq) Al(NO3)3 (aq) 

[Fe+2] will (increase/decrease) _____________________ 

[Al3+] will (increase/decrease) _____________________ 

 





Name: _______________________________________ Date: ___________________ 

What happens in a voltaic cell? 

 

• The wire connects the electrodes and the salt bridge connects the ionic solutions to 
complete the circuit. The salt bridge promotes the flow of anions to prevent the buildup 
of charge in either half-cell. 

 

• Oxidation occurs at the ANODE and as electrons are lost, metal cations form and 
dissolve into the solution, decreasing the anodes mass through corrosion. 

 

• The lost electrons from the metal of the anode attract to the positively charged cathode 
and flow  
through the wire. 

 

• The electrons entering the metal cathode allow reduction at the CATHODE. Cations in 
the solution of the cathode half-cell are reduced and they plate onto the cathode 
electrode, increasing the cathode’s mass. 

 

• The flow of electrons and ions through the completed circuit generates electricity from 
the chemical reaction. VOLTAIC CELLS ARE SPONTANEOUS. 

 





Voltaic Cells

A) electrical energy with an external power source
B) nuclear energy with an external power source
C) electrical energy without an external power

source
D) nuclear energy without an external power source

1. A voltaic cell converts chemical energy to

A) at the anode B) at the cathode
C) in the salt bridge D) in the wire

2. In an operating voltaic cell, reduction occurs

A) Cu(s) + Zn(s)  Cu2+(aq) + Zn2+(aq)
B) Cu(s) + Zn2+(aq)  Cu2+(aq) + Zn(s)
C) Cu2+(aq) + Zn(s)  Cu(s) + Zn2+(aq)
D) Cu2+(aq) + Zn2+(aq)  Cu(s) + Zn(s)

3. Which ionic equation represents a spontaneous
reaction that can occur in a voltaic cell?

A) Oxidation and reduction both occur at the anode.
B) Oxidation and reduction both occur at the

cathode.
C) Oxidation occurs at the anode, and reduction

occurs at the cathode.
D) Oxidation occurs at the cathode, and reduction

occurs at the anode.

4. Which statement describes where the oxidation and
reduction half-reactions occur in an operating
electrochemical cell?

A) energy is produced when the reaction occurs
B) energy is required for the reaction to occur
C) both oxidation and reduction occur
D) neither oxidation nor reduction occurs

5. A voltaic cell differs from an electrolytic cell in that in
a voltaic cell

A) Cu anode to the Zn cathode
B) Cu cathode to the Zn anode
C) Zn anode to the Cu cathode
D) Zn cathode to the Cu anode

6. Given the balanced ionic equation representing the
reaction in an operating voltaic cell:
          
          Zn(s) + Cu2+(aq) ® Zn2+(aq) + Cu(s)

The flow of electrons through the external circuit in
this cell is from the

A) Zn is reduced.
B) Cu is oxidized.
C) Electrons flow from Cu to Zn.
D) Electrons flow from Zn to Cu.

7. The diagram below represents an electrochemical cell.

What occurs when the switch is closed?





A) Al(s) to Ni(s)
B) Ni(s) to Al(s)
C) Al3+(aq) to Ni2+(aq)
D) Ni2+(aq) to Al3+(aq)

8. The diagram below represents a chemical cell at 298
K.

When the switch is closed, electrons flow from

9. Base your answer to the following question on the
equation and diagram below represent an
electrochemical cell at 298 K and 1 atmosphere.

A) Mg(s) to Ag(s)
B) Ag(s) to Mg(s)
C) Mg2+(aq) to Ag+(aq)
D) Ag+(aq) to Mg2+(aq)

When the switch is closed, electrons flow from





10. Base your answer to the following question on the
diagram below which represents a chemical cell at
298 K and 1 atmosphere.

A) Zn to Zn2+ B) Zn to Cu
C) Cu to Zn2+ D) Cu to Zn

When switch S is closed, electrons in the external
circuit will flow from

A) ABC B) CBA C) DEF D) FED

11. On the diagram of the chemical cell below which is
at 298 K and 1 atmosphere.

When switch S is closed, which series of letters
show the path and direction of the Zn2+ ion flow?

A) Zn2+ ions B) Zn atoms
C) Cu2+ ions D) Cu atoms

12. The diagram below represents an electrochemical
cell.

When switch S is closed, which particles undergo
reduction?





Base your answers to questions 13 and 14 on the
diagram of the chemical cell at 298 K and on the
equation below.

A) gain electrons B) lose electrons
C) gain protons D) lose protons

13. In the given reaction, the Ag+ ions

A) migrate to the positive electrode
B) migrate to the negative electrode
C) be reduced at the positive electrode
D) be oxidized at the negative electrode

14. In an electrolytic cell, Ag+ ions will







Electrolytic Cells 

 

Aim: Write half reactions for electrolysis of a salt and electroplating 

 

Electrolytic cell: ________________________________________________________________ 

______________________________________________________________________________ 

 

Uses:  

1) Electroplating: plating a metal on top of another (Ex. Gold plated jewelry) 

2) Electrolysis: "Salt splitting" to obtain group 1 and group 2 metals. 

 

 

Parts of an Electrolytic Cell 

 

• ___________________________________________ 

 

• ______________________________________________

______________________________________________

______________________________________________

______________________________________________ 

 

• Anode - _____________________________________ 

____________________________________________ 

 

• Cathode - _____________________________________________________________________ 

___________________________________________ 

 

 

Electroplating 

 

• ____________________________________________________________

____________________________________________________________ 

 

• ____________________________________________________________ 

 

_____________________________________ 

  

• ____________________________________________________________

___________________________________________________________ 

 

• ______________________________________ 

NO3)2 (l) 







Example 1: 

 

Write the oxidation and reduction half reactions for the plating of 

the Al glasses from by the Au 

 

 

ox 1/2: 

 

 

red 1/2: 

 

 

Electrolysis of a Salt 

Ions will move freely when a salt is molten. 

 
NaCl(l)  

 

1. What two ions are floating in the cell in molten form? 

 

2. Which electrode is the anode and which is the cathode? How do we know? 

 

 

3. Which electrode is the site of oxidation and which is the site of reduction? 

 

 

4. Which ion attracts to the cathode? Which ion attracts to the anode? 

 

 

5. Write the half reactions for oxidation and reduction in the electrolytic cell: 

 

• Ox ½ reaction: 

 

• Red ½ reaction: 

 

 





Electrolysis of a salt: the metal ion of a salt is attracted to the negative cathode and reduces onto 

it as pure metal atoms and the nonmetal ion is attracted to the positive anode and oxidizes upon 

contact and becomes a pure nonmetal atom or diatomic atoms. 

 

Example 2: Electrolysis of a Salt 

 

Write the oxidation and reduction 1/2 reaction for the 

following cell: 

 

 

ox 1/2: 

 

 

red 1/2: 

 

 

 

 

 

 

Similarities between Voltaic and Electrolytic Cells 

 

1) Both use redox reactions 

 

2) The anode is the site of _____________________ 

 

3) The cathode is the site of ______________________ 

 

4) The electrons flow through _____________________________________________________  

 

 

Differences between Voltaic and Electrolytic Cells 

 

Voltaic 

 

______________ redox reaction 

 

 

Anode is__________________  

 

Cathode is ________________ 

 

To identify the anode: _________________ 

___________________________________ 

 

Two Half Cells 

 

 

 

 

Electrolytic 

 

_____________________ reaction - forced 

through use of a battery 

 

Anode is _________________ 

 

Cathode is ________________ 

 

To identify the anode: _________________ 

____________________________________ 

 

One Cell 

 

 

 

 

 





 

 

 

Electrolytic Cell Practice Questions 

 

1) Electroplating: Write the appropriate half reaction for the process of electroplating for 

each cell.  Cells are labeled with solution and metal electrode: 

 

 

 a)    ox ½:  

 

     red ½:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)    ox ½:  

 

     red ½:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Zn 

ZnCl2(aq) 

Mn(NO3)4(aq) 

 Mn 





 

 

 

1) Electrolysis of a salt:  Write the appropriate half reactions for each of the following 

electrolytic cells.   

 

 a) MgCl2 

 

   ox ½: 

 

   red ½:  

 

 

  

 

 

 

b) KBr 

 

 

   ox ½: 

 

   red ½:  

 

 

 

  

 

 

 

c) CaO 

 

   ox ½: 

 

   red ½:  

 

    

 

 

 

 

 

 

 

MgCl2(l) 

KBr (l) 

CaO (l) 




