Oxidation-Reduction (Redox) Review

Oxidation—reduction (redox) reactions: where electrons are transferred from one atom to another.

= |fasubstance accepts an electron, itis_{€ CSMA ced.

= |f a substance loses an electron, it is oXid\ ’teA,

= Electrons are always transferred from the species that is oxidized to the species that is reduced.

=» Reduction (gain in electrons) + Oxidation (loss of electrons) = Redox!

Two great mnemonics!
1. OIL R\ G\ : Oxidation Is Loss (OIL) and Reduction Is Gain (RIG)

. LEO goes Q]E R.A species loses electrons when oxidized, and gains electrons when reduced.

Gy

Almost all reaction types (except double replacement) are redox. However, that statement is not always true — the only
way to be certain if a reaction is redox is to determine if any species has gained or lost electrons by looking for a

chan 3 € in oxidation state/number.

e |fa chemical reaction gl ©eS  have a species which changes oxidation number: % ¢S | it's redox!

LA

Oxidation Numbers/ Oxidation States

Oxidation states are imaginary charges assigned based on a set of rules simply used to determine Q\QC'\-FOV\ flow.

— Even though they look like them, oxidation states are NOT Lonic charges.

— Oxidation numbers can be assigned to each atom in an element, ion, or compound...whether the compound is
LoNni ¢ or__(,ovalent !




How to Assign Oxidation States (aka Oxidation Numbers)

Free Elements or Monatomic lons
1. Freeelements=0
2. Monoatomic ions = their charge

Examples |  FreeElements Monatomic lons
| Fe(s) 0| Buih Od(g) | Auwt s2-
Oxidation # 0 L0 43 =9
Atoms in a Compound
3. Allatoms in a neutral compound add up to 0.
4, All atoms in a polyatomic ion add up to the ion’s charge.
In order of priority Oxidation State
7o L GroppdAmetals | .&1;_-51
. Nems D GonpRAnictls 2
' " Group3Ametals . | @ %
fluorine
hydrogen
Non-metals gyert
Group 7A
Group 6A
Group 5A

Helpful hints:
e  Group 4A (the carbon family) and transition metals are NOT listed — you will ALWAYS have to solve for them.

e Coefficients do NOT affect oxidation numbers.

e You can split up ionic compounds with a polyatomic and use the ion’s overall charge to solve for the oxidation states of
each element in the ion

Easy practice: Elements, lons, and Simple lonic Compounds

1. Na'(aq) 2. Halg) 3. NayS(s)
4\ [‘b 4 IJ -2 7
Medium practice: More compounds and polyatomic ions
4. CyHa(g) Do 4 Y k) = o 5. Cr207%7(aq) Ix 4 H-2)= -2
=2, * Ix+Y =g +o,-1 2x -4 =-2
X=-2 X246
Conflict-resolution practice: What do you do if the rules don’t agree?
6. S0:*(aq) X +3(-2)= -2 7. HO2)  2(#) ¢ 2x =
+4 -2 T g 1, -1 2+ 2x 26
o X ==

,‘_g) +—.}) a2 Fun practice! @ 2 (+ l\ e %+ 3(_2) = ¢

8. Fe(CIO4)3(s) 9. HSeOs(aq)
gfﬁ— ?;/\O" 5 x r4(-2)= "\ +\J+“\)—’}, 2ex -G =¢
J % o ] ¥ = tY



How to Identify What is Oxidized or Reduced in a Reaction
Once you have identified a redox reaction by the change in oxidation state, now you can tell what was oxidized or reduced!

a. A substance that has the element that has been __ OX.| c\| &eok (LOST electrons) will have an oxidation number
that becomes more (\") 03\ ‘h ve (or less negative).

b. A substance that has the element that has been feciu CEdL (GAINED electrons) will have an oxidation
number that becomes more _ N ¢ c} O\J_rN 3 (or less positive).

Balancing Redox Reactions: We split redox reactions into two separate _{p & C’\"\ onsS

e The oxidation half-reaction has electrons as a Pfoa\ L\Cj
o The reduction half-reaction has electronsasa (¢.actant

Oxidation Half-Reaction Reduction Half-Reaction
Zn(s) —» Zn**(aq) + 2 e~ Fe?*(aq) + 2 e~ — Fe(s)

Practice!
1. Using oxidation numbers, identify what was oxidized and reduced in each reaction below.

a) 4 Al(s) +3 0a(g) > 2 AL0s(s) oxidized: AL (D (g3
b ¢ +3-2 ;
feduced: O (g ($7-2

b) 2 H,0(l) + 4 MnOj (aq) + 3 Cl05 (ag) = 4 MnO,(aq) + 3 ClO; (ag) + 4 OH™ (aq)
. - o ++ - -2
ol = +3 -2 +3,-2 -2 . 2L ¥

oxidized s €10 (Cl:43 5+H)
(educed. Mn Oy (Ma: FT 5 tH)

2. Inthe reaction below, a piece of solid nickel is added to a solution of potassium dichromate.
14 H*(aq) + Cr,0%37 (aq) + 3 Ni(s) = 2 Cr3*(aq) + 3 Ni**(aq) + 7 H,0(1)
| 36 1 @ 3 ¥ <2

Which species is being oxidized and which is being reduced?

Oxidized Reduced
a. Cry,02 (aq) Ni(s)
b. Cr3*(aq) Ni?*(aq)
() Ni(s) Cr,02~(aq)

d. Ni**(aq) Crit(aq)






