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. Asubstance that has the element that has been D d‘i %ECJ\, {LOST electrons} will have an oxidation number

that becomes more \?DS vHve {or less negative).

b. A substance that has the element that has been uf‘ea\ [ Ceo‘\, {GAINED electrons) will have an oxidation

number that becomes more _in g f\)ﬁ‘k‘i\l £ (orless positive).

Balancing Redox Reactions: We split redox reactions into two separate i’\ al "-\ - Teq Ch ons

s . The oxidation half-reaction has electrons as a ?f‘odhc‘\“

o The reduction half-reaction has electronsasa {2 & C’( 4a

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

Reduction Potential Values: a measure of the tendency of a chemical species to g &1 electrons (aka be
reduced). Reduction potential is measured in volts (V}, or millivolts {mV). Reduction potential values are measured

ol ative to the potential for H* to 953«\ electrons to become Ha.

How to read a Reduction Potential Chart

1. The more ‘.'\?bﬁ \ ’\"We, Fored (V}, the ™M ele likely it is to be reduced {gain electrons).

The more _We¢ 3 ative E°req {V), the eSS likely it is to be reduced (gain electrons).

Table 1. Standard Reduction Potentials at 25 ¢ C

Reduction Half Reaction E°
mote pofentia | [ COT@ITe = Oy Tless LIV
fo be Avtfag) e -+ Aufs) potentel 169V
Feduced, 7| Mn¥(ag +e ~ Mg | b be 134V
(aoin o-) . AuM{ag) + 3¢ —t  Aufs) sYidiBed 1498V
i Ag'(agi v e - Ags) (laee) 080V
Cu'fag) + & - Cufy) 052V
Cu**(ag) + 26 —  Cufs) 034V
W (ag) + 2o - Hyg 0.00V
P (ag) + 2¢ - Pbfs) -0.13V
Ni“(ag) + 267 - Nifs} ~026V
Co'fag) + 2¢° - Cofs) ~0.28 V
cd%(ag) + 2¢ - Cds) T mevy ~0.41V
less pefeabal Kﬂ:(aq)‘f*ﬂﬁe“ — Znfg |petental to 076V
K| 2 Fod d:_ Ma* (ag) + 2 — Mg} \he oxidied 118V
Ce AP (ag) + 3¢ - Al ~1.66'V




When comparing two species:

» Substance with the greater (more positive/less negative) reduction potential will be {60\ MCCOL

> Substance with the smaller {less positive/more negative) reduction potential will be _0%id i zed.

3. Switching the Sl{ %h of the reduction potential will give you the oxidation potential (E°oxigation)

= Ered = Eox

Let’s try!

1. Is the following reaction a redox reaction? /f the reaction is redox, identify what was oxidized and reduced!

\{ 6& \ A\ = o’)ﬁd“w © 4 Al(s) + 3 0Ag) — 2 AlOs(s)
eSr
~ ¢ 0>< ) Oza—rea&u:ed/ ¢ ¢ "ﬁ'gl"?;

2. Rank these metals in order of the most easily oxidized to the least easily oxidized: Cu, Ni, Ag, Pb
!
Ni, Ph ) Cu, Ag

E"r%-. ~0%}(, ~-0.13, 0’5!—\/05-3 0.80

Directions: Write the half reaction for each ¢ of the follow redox reactions, identify what is being reduced and what is
being oxidized, then write the correction reduction or oxidation potential next to each half-reaction.

3. 5 (A + > Cd g vzt

, 2% - e o _
e a2y k2.7 B = -E, = +0. TV
(4. (A" %27 2CL g%, = -0 v
e,
4, 2Ag* + Ni > Ni%* + 2 Ag
ov . Ni AN+ Re” EUO)C; -—E:WLS’\’O.‘?—SV

. .
: -3 * = +0.80
&A{ A(j v e ¥ Ag_ E% \
~ Multiple Choice Practice FTW!

1. Abalanced equation for the reaction of copper metal with nitric acid is shown below. Which of the following represents
a true statement about the reaction?

3 Culs) + 8 H" (aq) + 2 NO3 (aq) —» 3 Cu?T(aq) + 4 H,0() + 2 NO(g)
7p) 1 +5!,.7’ +72 -HJ-Q__ +2, -2
@ The oxidation state of nitrogen changed from +5 1o +2.
b. Hydrogen ions are oxidized to form HzO(l).

¢. The oxidation state of oxygen changes from -1 to -2.
d. Coppermetal is reduced to a copper (li) ion.



Eved (x) > Era (O / Erea (2) > E?m (X)

]
2. Astrip of metaFX is placed into a solution containing Y2* ionm%@éﬂgn occurs. When metal Xis placed ina

separate solution containing Z2* ions{metal Z starts to form on the stripWhich of the following choices organizes the
reduction potentials for metals X, Y, and Z from greatest to least?

a X>Y>Z b, Y>Z>X @ Z>X>Y d. Y>X>2Z

$1,-2  4F -2 432 +4 .2 -2 ~2, 4|
2 H,0(1) + 4 Mn0; (aq) + 3 Cl103 (ag) = 4 MnO,(aq) + 3 ClO; (ag) + 4 OH (ag)

3. Which species is reduced in the reaction represented above?

a. MnO, b. Cl0; @ MnOj d. Clo;

4. In the reaction befow, a piece of solid nickel is added to a solution of potassium dichromate.
14 H* (ag) + Cr, 02~ (aq) + 3 Ni{s) = 2 Cr3*(aq) + 3 Ni%*(aq) + 7 H,0(D)
1 o, -2 & 4R +2 *\,-2

Which species is being oxidized and which is being reduced?

Oxidized Reduced
a. Cry,0%¢ (aq) Ni(s)
b. Cr3*(ag) Ni** (aq)
(<) Nis) Cr,0¢ (aq)

d. Ni?*(aq) Cr3*(aq)



