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What are we going to learn today?

Oxidation — Reduction Chemistry
Introduction
(Redox Chemistry)

Tracking the movement of electrons

Poll: Clicker Question 1

Studying chemistry with other students outside
of class is helping me learn the material.

IF you do NOT study with a group outside of class, select A
A) Not Applicable

If you DO study with a group outside of class, indicate how
true the statement is of you

B) NOT True of me at all

C) Somewhat NOT True of me

D) Somewhat true of me

E) Very True of Me
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How study groups matters...

When 2 or more students engage in a common
task, working jointly to solve the problem or
develop understanding

* Students who learn via collaboration (study groups) or
peer tutoring outperformed those learning individually.

* Exposes you to different perspective and negotiate with
one another to achieve mutual understanding.

* Those students who engaged in constructive dialogue

were found to retain their knowledge longer.
(Ding & Harskamp, 2011)

Macroscopic Look Chemical Change

Silver/Copper lons and Copper/ Silver lons

%

Poll: Clicker Question 2 @’N\-C\)e- ’QfM k‘-w Mw W

Microscopic Thought Chemical Change az)

The electrons are lower in energy in: %) -\J’n

— ol 3’\"Lb"
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| Microscopic Thought Chemical Change |

The electrons are lower in energy in: %) -\-\I'V&

— v Steble
he Silver Metal — bf;(h,a *‘(’m?“‘:‘wm A,QM\:O:A
AT soAstn

B)The Copper Metal — Ag"ww\’rs“ o be s Co
Co \s [MC W Mﬁ%

C)They are the Same

Macroscopic Look Chemical Change

Aluminum/Copper lons and Copper/Aluminum lons

AUSS + G (N> N
A\ ¢ dissaves”

Poll: Clicker Question 3

Microscopic Thought Chemical Change

The electrons are lower in energy ig:

A) The Aluminum Metal
.__> A\g\—
B)Yhe Copper Metal

C)They are the Same
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A) The Aluminum Metal

he Copper Metal

C)They are the Same

Poll: Clicker Question 4

model movement of electrons

DAgaq) + Culs) DD Agls) + Cu*(aq)

The electrons are moving from where to where?

Is this reaction balanced?
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Poll: Clicker Question 5

model movement of electrons

9 Al +3C#2+ >3 Cu(s) +2Al*(aq)

The electrons are moving from where to where?

Is this reaction balanced?

Poll: Clicker Question 6

When will these reactions stop?

2 Agtaq) + Cu(s) >2Ag(s) + Cu?*(aq)
2 Al +3Cu* - 3Cu(s) +2AlR*(aq)

A) When the ion concentration goes to 0 \\q’{

v

)

When the systems come to equilibrium e

o

B) When the metal disappears)

D) It depends on the concentration of ions

What is the equilibrium constant?

AN XYIN N> oA PN oA
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What is the equilibrium constant?
—> =
o Aﬂ’r %\ t Coul) Qyu O“E)\U}:: 2 Aﬁ(s\
Y =\

22X

Could you have predicted which of the reactions
favor reactants and which favor products?

20\ + BCT —> 2N 4 Qo
Prokuet Favored

oA ™ —>Cu ™ QAE*

/Ard-?v\*a Deces 1{,,( Seed hvay oo

Metal Oxidation Reaction

N ithium its) — Li‘(a M

V\\g‘\ ‘(‘\pﬁ)(o got::ssium ]I:(({s)} — }(J"'(E;::? < D‘/\lM
\°6$ i &

Barium Ba(s) —— Ba*'(aq)
.

\/))')b Calcium Ca(s) — Ca*'(ag)
\‘\_})}/OQ7 &  Sodium Nafs) — Na™(ag) e”
of

e

+ 4+ + + +

Magnesium Mg(s) — Mg (ag) + 2e”

v Aluminum Alis) — AP'aq) + 3e
Manganese Mn(s) — Mn**(ag) + 2e”
Zine 7Zn(s) —— Zn*fagq) + 2e
Chromium Crs) — Cr'(ag) + 3¢
Tron Fe(s) — Fe’“(ag) + 2¢
Cobalt Cols) — Co**(ag) + 2e”
Nickel Nifs) — Ni*'(ag) + Ze'
Tin Sn(s) — Sn’(ag) +

I Lia‘ianam



Magnesium
Aluminum
Manganese
Zinc
Chromium
Tron

Cobalt
Nickel

Tin

Lead
Hydrogen
Copper
Silver
Mercury
Platinum
Gold

Mg = (aq) +
APy +
Mn?*(ag) +
Zn*Hag) +
Cr**(ag)
Fe?*(aq)
Co**(ag)
Ni**(ag)
Sn**(ag)
Pb**(ag)
2ZH "(ag)
Cu®“(ag)
Agtlag) + e
Hg‘*imr) +
Pt**{ag) +
Au3+(:'rq) +

++++++++
5

Which will form solid metal from ions?

Based on the chart?

Mix Cu?*ions/Cu metal and Zn2* ions/Zn metal

Please explain.

Poll: Clicker Question 7

How many electrons are moving in this reaction?

2Al

+ 3Cu®

[
A) O 2+73 @)

B) 2

-  3Cu(s) + 2AI**(aq)



Free energy of 2Al +3Cu?* > 3Cu + 2Al3*

We can make use of the electrons moving between reactants if you can physically separate
the reactants.

To make a battery or a fuel cell, you need the electrons to
flow “externally”.

\

Q//v \ ‘/’, e
ff‘**.—— N
,4,\1
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,\— S
Use a model to show the separation of the redox reaction: D\[«A z ‘
2Al (s) + 3Cu2+ aq) > 3Cu(s) + 2AI*(a @
idiwd (s) ( J (s) (aq

That is, write the OX|dat|on 72 reaction and the reduction 72 reacUo@ CU

0 co

OXIDATION IS WHEN ATOM LOSES ELECTRONS: N
AR " @ A %

KEEP IT STRAIGHT O)kw\t%\fa a.aw\?
S cefudim

OXIDATION IS WHEN ATOM LOSES ELECTRONS:

REDUCTION IS WHEN ATOM GAINS ELECTRONS: ’UVJ'“"—S"(S O‘[«MM

T an 1S é—x.\n
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Sometimes it is EASY to make % reactions

2Al(s) + 3Cu?"(aq) > 3Cu(s) + 2AIP*(aq)

(,JL‘JV [5S '\’e«z oﬁﬁz«wa &a(,vj?
iy A (g

Oxidation
Al — APB* + 3¢ 3 electrons here X 7

Reduction
Cu2*+2e —>Cu 2 eIectrons here 3

Sometimes it is NOT EASY to make % reactions
@ @ (-2 x
2Na(s) + H,O0(l) = ) aOH (aq) + H,(g)

ﬁfy A0 e Soi

For this you must remember/assign oxidation #’s



2Na(s) + H,0(l) > NaOH(ag) + H,(g)
L & 7 p] -
k"\yé‘ wb&(o Nﬁk+ Ol—\
For this you must remember/assign oxidation #’s

w\\aek %) gu O)QA\% Co(?

Oxidation Numbers

1. The oxidation # of an uncombined element is 0.

2. The sum of the oxidation #’s of all the atoms in a species is equal to its total
charge.

3. The oxidation # of H is +1 in combination with nonmetals and -1 in
combination with metals.

4. The oxidation #'s of elements in Groups 1 and 2 is equal to their group
number.

5. The oxidation # of the halogens is -1, unless it is in combination with oxygen

or another halogen higher in the group. The oxidation number of fluorine is -
1 in all its compounds.

6. The oxidation # of oxygen is -2 in most of its compounds. Exceptions are
with fluorine, and as peroxide or superoxide.

Example: Assign oxidation numbers to SO, and SO,* and P,Og and KMnO,
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Learning Outcomes

Identify an oxidation — reduction (redox) reaction based on
changes in oxidation numbers across the chemical change.

Identify oxidizing/reducing agents in chemical reaction.

Balance a net redox reaction using the % reaction method in
acidic or basic solution.

Recognize degrees of reactivity based on an activity series table
or a standard reduction potential table.

Apply standard reduction potential data to determine the
relative strength of oxidizing/reducing agents
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