CH 305 Unit 2

THE STANDARD CELL




Balancing Redox Reactions J

Acidic Conditions: Follow these steps to balance redox reaction in acidic
solutions

Balance the following alreaction in acidic conditions: 1. Identify the species for the oxidation and reduction and write
them as two separate half reactions (they will not be balanced at
MnO4" + NO2* —> MnO2 + NO: this point).
Ma0y™ —> Mao, -7 Nog 2. For each half-reaction, balance all elements except for hydrogen
— — N and oxygen.
&z # " o 3. Next, balance the oxygens in the reaction by adding H,0.

Ge= + FHY 42 Mnoy™ U0y + Y70
0+ 3NO” —7 3NOT + bHF + be™

4. Now finish by balancing the hydrogens using H*.

5. Now total the charge on each side of the reaction and balance the
charge using electrons (e7).

6. Make the electron count match in the reduction and the oxidation
by multiplying one or both of the balanced half-reactions by
whole numbers to equalize the number of the electrons.

7. Now combine the two reactions to make your overall redox
reaction. Cancel any possible species that are on both sides of the

A7) Jimmy Wadman RO E— equation (H,0 and/or H*).

- -- 8. Now do a final overall check by making sure that all the elements
and charge are balanced on each side of the reaction.

Balance a Redox Reaction Part |- Step by Step in Acid
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Electrochemical Cell Definitions

1. Anode: the site of oxidation (An Ox) ; gives electrons to the wire

So‘i‘\

2. Cathode: the site of reduction (Red Cat) ; takes in electrons from the
wire

3. Voltage: the difference in potential per unit charge (J/C or V); a
measurement of the “pulling power” on the electrons

V"“” 4. Voltaic Cell: an electrochemical cell with a positive standard cell
2 potential ; the redox reaction of the cell occurs without an external
power source (spontaneous) ; €° .ihode > Eanode (reduction potentials) ne
oxidation-
5. Electrolytic Cell: an electrochemical cell with a negative standard cell ;";;“fg
potential ; the redox reaction of the cell relies on an external power

source (rf_nﬂg_n@enus) €° cathode < E anode (reduction potentials)

6. Shorthand Notation: Z |Z’\z" ”CU \CU

anode|anodic solution | | cathodic solution | cathode
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H H -} hfﬂ’
Electrochemical Potential P pising agent

potential

Electrical Cell Potential (€°.): the voltage associated with the
redox reaction occurring in an electrochemical cell

| 20 = 2F +287V
20 = Pb* +1.67V
Eo = Eo — Eo g 2 = 20 +1.36V
cell cathode anode S e = k| eomv
*in this equation, both &° values are reduction potentials read from a table* _% :; = : oy
2% = 034V

Fz*zt" -ZF- — (Alhd& g e o= W ooov &=
g R e = Fe t -004v
Li L tem —7 anvole 8o .o = Hm
3 g) § e 26 = & -oaav
- o | e o= 3 omv
sa = 2.97 7C- hrii o
Mg+ 2o = 236V
e e = 305V
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The Electrochemical Cell Checklist

Make sure you can identify the following for
a voltaic or electrolytic cell:

R ——

Ucathode (including charge and half-reaction) ar2ne NO- Nat copper

3
/ salt bridge \

cathode

[JAnode (including charge and half-reaction)
[Salt Bridge and flow of ions

[IDirection of electron flow and current flow zinc
oxidation
oceurring

[CWhat is driving the push/pull of electrons at surface

copper(ll)
reduction
occurring
at surface

electrode loses mass electrode gains mass

mocord ©2015

ISpontaneity of the redox reaction

[IVoltmeter or power supply




V| Cu? +2¢ - Cu (0.34V)

The Voltaic Cell AL* +3¢” — AL(-1.66V)

A voltaic cell produces a positive voltage through a spontaneous redox reaction

Volt metler €

o — ~© e

cell = € cathode ~ € anode

Voltage: 2.00V = (0.34 V) — (-1.66 V) ; Al | AB* || Cu?* | Cu
-

-—>Cu

bk = Q077 2e o

Cu (‘z;\)t“‘}‘: Al—7Al3*+3e
oX, _—

Qs vk e elechroce et
A" o [ jfou'-v‘j ¥ hrwjkad’ P peschien:
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Cu® +2¢” — Cu (0.34V)

The Electrolytic Cell AL +3¢” — Al (-1.66V)

An electrolytic cell requires a power source to run a non-spontaneous redox reaction

° — 0 o
€ cell ™ € cathode ~ € anode
Electrolytic Voltage: -2.00 V = (-1.66 V) — (0.34 V) ; Cu | Cu?* | | AP* | Al
-~ —

c +
red, cathocde s Al 13— A
oYX, angdr Cv —7Cuz+" Le™

=
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The Electrochemical Cell Summary

Voltaic cells Electrolytic Cells
Spontaneous? Yes No
potential, E positive (+) negative (-)
push/pull of Anode to cathode via Anode to cathode, requiring an
electrons spontaneous chemical external power source
reaction, supplying a voltage
anode negative (-) electrons don’t positive (+) electrons want to be
want to be here so... here but...
cathode positive (+) they negative () they are pushed to go
spontaneously go here here (where they don’t want to be)
(where they want to be)

In all electrochemical cells, the
electrons travel from the site of
oxidation (anode) to the site of
reduction (cathode).

The main difference is that voltaic
cells are spontaneous cells, where the
redox reaction drives the current. In
an electrolytic cell, the redox reaction
is non-spontaneous. Therefore, the
push/pull of current is driven by an
external power source.



