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RD.4 Metals From Ores (pg. 142—143)

Directions: Place a check mark ( ( ) next to the statement that you 

        agree with or leave the space blank if you disagree with 
        the statement.

1.  _____  Cations in solution can be converted into a free metal 

                 through the reduction process by loosing electrons.  
2.  _____  Oxidation, the opposite of reduction is a process where 

                 electrons are gained.
3.  _____  The following is an example of a redox reaction where 

                  oxidation and reduction both occur.
FeO(s)   (   Fe(s)   +  O2(g)
4.  _____  The substance that is undergoing oxidation is the 

                 reducing agent and the substance that is being reduced 

                 is called the oxidizing agent
5.  _____  The oldest ore-processing method is called 

                 pyrometallurgy where metal ores are heated with a 

                 reducing agent to produce the free metal
6.  _____  Electrometallurgy and hydrometallurgy are the most 

                 common and  widely used processed to obtain a metals 

                 from ore 
RD.4-1 Assigning Oxidation Numbers
Oxidation numbers assigned to an element in a molecule is based on the distribution of electrons in that molecule.  The following table summarizes the rules for assigning oxidation numbers.
Rules for Assigning Oxidation Numbers
	Rules
	Example

	1.  The oxidation number of any uncombined  

     element is 0
	The oxidation number 
of  Na (s) is 0

	2.  The oxidation number of a monatomic ion 
     equals the charge on the ion
	The oxidation number 
of Cl- is -1

	3.  The more-electronegative element in a 
     binary compound is assigned the number 
     equal to the charge it would have if it were 
     an ion
	The oxidation number 
of O in NO is -2

	4.  The oxidation number of fluorine in a 
     compound is always -1
	The oxidation number 
of F in LiF is -1

	5.  Oxygen has an oxidation number of -2 
     unless it is combined with F, when it is +2, 
     or it is in a peroxide, such as H2O2, when it 
     is -1
	The oxidation number 
of O in NO2 is -2

	6.  The oxidation state of hydrogen in most of 
     its +1 unless it is combined with a metal, in 
     which case it is -1
	The oxidation number 
of H in LiH is -1

	7.  In compounds, the elements of Groups 1 and 
     2 as well as aluminum have oxidation 
     numbers of +1, +2 and +3
	The oxidation number 
of Ca in CaCO3 is +2

	8.  The sum of the oxidation number of all 
     atoms in a neutral compound is 0
	The oxidation number 
of C in CaCO3 is +4

	9.  The sum of the oxidation numbers of all 
     atoms in a polyatomic ion equals the charge 
     of the ion
	The oxidation number 
of P in H2PO4- is +5


RD.4-2 Assigning Oxidation Numbers
Assign oxidation numbers to all of the elements in each of the compounds or ions below
	HCl


	H2SO3

	KNO3

	H2SO4

	OH-

	BaO

	Mg3N2

	KMnO4

	KClO3

	LiH

	Al(NO3)3

	MnO2

	S8

	OF2

	H2O2

	SO3

	PbO2

	NH3

	NaHSO4

	Na


RD.4-3 Redox Reactions
(  In a redox reaction, if the oxidation number goes down from the 
    reactant side to the product side reduction is occurring and 

    electrons are being gained.  If the oxidation number is going up  

    electrons are being lost and oxidation is occurring.
1.  Label each of the following half-reactions as either an oxidation 
     or a reduction half-reaction:

     0                               -1

a.  Br2   +   2 e-   (   2 Br-
      0            +1

b.  Na   (   Na+   +   e-

       -1             0

c.  2 Cl-   (   Cl2   +   2e-
      0                             -1

d.  Cl2   +   2 e-   (   2 Cl-
     +1                         0

e.  Na+   +   e-   (   Na

     0           +2

f.  Fe   (   Fe2+   2 e-

     +2                              0

g.  Cu2+   +   2 e-   (   Cu

     +3                         +2

h.  Fe3+   +   e-   (   Fe2+

2.  For each reaction below, assign oxidation numbers and 

     determine which element is oxidized and which is reduced.

a.  2 KNO3(s)   (   2 KNO2(s)   +   O2(g)
b.  H2(g)   +   CuO(s)   (   Cu(s)   +   H2O(l )
c.  NaOH(aq)   +   HCl(aq)   (   NaCl(aq)   +   H2O(l )
d.  H2(g)   +   Cl2(g)   (   2 HCl(g)
Name_________________________   Period_______   Date____________
RD.4-4 Your Turn
1.  Label each of the following half-reactions as either an oxidation 
     or a reduction half-reaction:

                                                                  0                            -1

a.  OXIDATION   /   REDUCTION    F2   +   2 e-   (   2 F-
                                                                  0          +1

b.  OXIDATION   /   REDUCTION     K   (   K+   +   e-

                                                                   -3             0 
c.  OXIDATION   /   REDUCTION     2 N-3   (   N2   +   6e-
                                                                 +7                             0
d.  OXIDATION   /   REDUCTION     Mn+7   +   7 e-   (   Cl

2.  For the equations below, assign oxidation numbers and identify 
     the substance that is oxidized and the substance being  reduced.

1.  2H2   +   O2   (   2H2O

2.  Fe   +   Zn+2   (   Fe+2   +   Zn

3.  2Al   +   3Fe+2   (   2Al+3   +   3Fe

4.  Cu   +   2AgNO3   (   Cu(NO3)2   +   2Ag
5.  2 H2O2   (   2 H2O  +   3 O2
Name_________________________   Period_______   Date____________
RD.4 Electroplating Lab

Procedure
1.  Place about 200 mL of nickel electrolyte 
     solution in a 250 mL beaker
2.  Clean the object to be plated using steel wool.

3.  Weigh the object and then suspend it using
     copper wire.

4.  Wash the object with 0.1 M NaOH and rinse

     with DI water.  Then wash it with 6.0 M HNO3 
     and rinsing with DI water again.
5.  Suspend the cleaned object in the electrolyte solution
     using a wire wrapped once around a glass rod.  One
     end of this wire supports the object. The other end is 
     fastened to negative ( - ) pole of the power pack.
6.  Place a nickel strip in the electrolyte.  Wire it to the positive ( + ) pole of the  

     power pack.  The nickel strip must not touch the object to be plated. (touching 
     causes a short circuit).

7.  Plug in power pack and adjust the voltage so that bubbles come off the object 
     being plated.

8.  Allow plating to occur for approximately 20 minutes.

9.  Stop electroplating by turning off the power supply.  
     Then unplug the power supply and dismantle the apparatus.

10. Gently rinse off the plated object with DI water and dry it

11.Take off the copper wire and weigh the plated object.
12. Return the electrolyte solution to the beaker.
Questions
1.  Which electrode is the anode?

2.  Why are the nickel ions drawn to the key?

3.  After plating the key, what would happen if the polarity of the current was 
     reversed?

4.  Complete the following:
ox.  ____________________________________





red. ____________________________________


            

Net ionic​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​________________________________
Conclusions

	1.  Initial mass of object 
     being plated

	4. Calculate the number of moles of Nickel being plated

	2.  Final mass of object 
     being plated

	5. Calculate the number of moles of electrons flowed 
    through the wire while plating took place?

	3.  Difference in the mass 
     of the plated object

	6. How many electrons were transferred during the 

    electroplating process


RD.6  FUTURE MATERIALS (pg. 144-146)

1.  As we continue extracting and using chemical resources from  

     Earth, we are sometimes forced to consider…

2. An ideal substitute (alternative) satisfies three requirements:
3.  Substitute materials that are being used include…

· CERAMICS (CLAY)
PROS:
CONS:
· PLASTICS
PROS:
CONS:
· OPTICAL FIBERS
PROS:

CONS:
· POLYMER COMPOSITES
PROS:
CONS:
