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(Chem 1H)  Ch. 18 Notes – REDOX REACTIONS 

NOTE: Vocabulary terms are in boldface and underlined. Supporting details are in italics. 

 
I. Oxidation and Reduction 

A. Electron transfer and redox reactions 

1) Oxidation and reduction occur together  
 
 

“LEO GER” = Loss of Electrons is Oxidation.  Gain of Electrons is Reduction. 
 

OIL RIG  =  Oxidation is Loss.  Reduction is Gain. 
 

 

a) oxidation – complete or partial loss of electrons   Cl-   Cl + e- 

b) reduction – complete or partial gain of electrons  Ag+ + e-   Ag 

c) redox equations can involve monatomic cations and anions, molecular 

compounds, and polyatomic ions 

d) example equations with ions 

 

EXAMPLE 1)       Show work to identify what is oxidized and what is reduced in the following equation: 

                               magnesium + copper(II) oxide   ? 
 

(activity series – p. 3 chapter 8 notes)    Mg  +  CuO    MgO  +  Cu 

                   

     0      +2 -2     +2 -2      0 
 

Mg   0  +2 (oxidized)           Cu   +2  0 (reduced)     O is unchanged. 

 
 

EXAMPLE 2)       Show work to identify what is oxidized and what is reduced in the following equation: 

                               sodium + chlorine   ? 
 

                               Na  + Cl2  NaCl 
 

     Na   0  +1 (oxidized)           Cl   0  -1 (reduced)    

 
2) oxidation numbers – the basics (more on p. 3) 

a) ionic = charges  

b) uncombined solitary elements = 0 

c) uncombined allotropes of elements: C60 , S8 , Se8 = 0 

3) oxidizing and reducing agents 

a) oxidizing agent— a substance that oxidizes another substance, becoming 

reduced in the process by accepting electron(s) 

b) reducing agent— a substance that reduces another substance, becoming 

oxidized in the process by releasing electron(s) 
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B. Redox and electronegativity – redox equations with molecular compounds 

1) in redox equations with molecular compounds, no ions are formed and no electrons 

are transferred 

2) use electronegativity differences to identify what is oxidized or reduced 

3) periodic trend: electronegativity increases toward fluorine 

a) low electronegativity = lose e- easily = oxidized = reducing agents 

b) high electronegativity = gain e- easily = reduced = oxidizing agents 

 
(From tdmu) 

 

                         Δ EN VALUES 
 

                                             0.0   nonpolar covalent 

                                             0.01 – 0.40  (mostly) covalent 

                                             0.40 – 1.70  polar covalent 

                                            > 1.70   (mostly) ionic 

 

 
 

EXAMPLE 3)       Show work to identify what is oxidized and what is reduced in the following equation: 

                               water   hydrogen + oxygen 
 

H2O    H2  +  O2 
 

electronegativities:  H = 2.20 and O = 3.44.  Lower EN = oxidized (H).   Higher EN = reduced (O). 
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C. Determining oxidation numbers 

1) uncombined solitary elements, “Super Seven,” allotropes (such as C60 , S8 , Se8 ) = 0 

2) monatomic ion = charge  

3) in a molecule or polyatomic ion, the most electronegative element is assigned its 

usual charge as if it were an independent ion  

4) F is always -1 when bonded to a different element 

5) O is always -2 , except in the peroxide ion (O2)
-2  it is -1 

6) H is +1 unless it is -1 in a metal hydride (such as KH, potassium hydride) 

7) Group 1 (IA), Group 2 (IIA), and Al = ionic charges 

8) the total of all oxidation numbers in a neutral compound = 0 

9) the total of all oxidation numbers in a polyatomic ion = the charge for the ion 

10) examples 

 
 

EXAMPLE 4)    What is the oxidation number of arsenic in the arsenate ion? 
 

    (AsO4)
-3         x + [(-2)x4] = -3             x – 8 = -3            x = +5 

 
 

EXAMPLE 5)    What is the oxidation number of carbon in sodium cyanide? 
 

  NaCN (+1) + x + (-3) = 0   x – 2 = 0    x = +2 

 

 
 

II. Balancing Redox Equations – covered in AP Chemistry, for those who take it 

A. The oxidation-number method 

B. Balancing net ionic redox equations 

C. Balancing redox equations using half-reactions 

 

 


