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Applications of Electrochemistry
Biberdorf

Unit 4 Electrochemistry
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Important Information

Due Today: HW10 and LE39
Due Tuesday: LE40 and HW11

Exam 4 is on Wednesday (5/3) at 7 PM!
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Question S?MW\/Mé 50G= — Cetll +

Giver~the below half-reactions, calculate the standard potential of the
Iectrochemical cell.

Cu**+2e > Cu E°=+0.34V
Gall > T 2V
¢ = *lblV

S AP*+3e >Al E°=-166V

A= AT+ 2"
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Question W= ¢ = Ql'\a//rﬁ( \/o @

Assuming E_,° = 2V, what is the maximum amount of electrical work that
can be extracted from running this cell under standard conditions?

Cu?/4 2 Cu E°=+0.34V

AP+ 36 Al E°=-1.66V 660‘_ _V\F E®
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Question

Given the below half-reactions, calculate t@ential of the
electrochemical cell.

¥ @Ui\\bY\\UVV\ ¥

C‘] Pm\ﬁdr = Greactat

Cu*+2e>Cu E°=+0.34V

C\)q (\/\)M + Ao C—a: — OSL{V

ooy
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Question  th [y e > W [ e

Calculate the emf of the following electrochemical cell.

amdd /o thode /ved
Cu(s)|Cu?*(0.001M)| | Cu?*(1M) | Cu(s)

0 0.00\1M
A. 0176V E=E°- O—'.f\\q\a\o\q 0 P

iﬁiihﬁi; (62
5. —0.083V E- [ — 0051 0 "
}Z v [oﬁ@}

E. OV )

C - D% R
= 008545V .
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Question

How does this cell produce a voltage? .
>

Cu(s)|Cu?*(0.001M)| | Cu?*(1M) | Cu(s) Q/%D’\k/

@More concentrated cell, lower free energy “"\"
B. Less concentrated cell, lower free energy

C. Chemical reaction is moving in a direction to maximize free energy

P

W &
@\

Explanation

A more concentrated cell has a lower 2e”

free energy.

Cu(s)|Cu%*(0.001M)| | CuZ*(1M) | Cu(s)

(\ ?’*\\ ( l, ﬂ | = =
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% 5\0\@5 U\]\(\(D/\ [(\N}{\ox - &\’0 \&r@a 0.001 M 1.0M

cu2+ cu2+
O\f High G Low G
As oxidation occurs, As reduction occurs,

[Cu?*] increases [Cu?*] decreases

ron out of leckmdt

Batteries
Biberdorf

Unit 4 Electrochemistry
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Key Characteristics of Batteries: Potential (E\

% umount of wovk nudd Yo move ow%

¥ Unit = \( = -g—
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Eceu B ECMM&“ Canode



Key Characteristics of Batteries: Capacity (&\

Q C\'\Mq/k
% Mol Ew/!juj/ !
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Key Characteristics of Batteries: Current (/b

% 1w ‘(/Lﬁi \W\*g Cown %wmie c%m/(
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Key Characteristics of Batteries: Power (ﬂ



Key Characteristics of Batteries: Cycle Life

¥ \Nww/\\ Yo \MW MW
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Question

Which of the following terms is the most important thing to consider
when creating a new battery application?

e Ol
C. Capacit
oW ﬁ,_gi C\(\[l/f?/( on he ﬂ/w\b/ﬂfd

E. Cycle Life
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Optimal Battery Characteristics
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Battery Type: Primary
¥ ) qlls- paste inside ¥ MW
L ot voersible
by mt vechagtable
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Anode
(zinc inner case)

Cathode
(graphite rod)

Paste of MnO,,
NH,CI, and
carbon

wnod’, Zn Q0N Znd + D e
c¥og s 200, + B0 ey M, 05 + 04T

XSlyw Veachms, cnstonk V' I.Sv\/ low T
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Battery Type: Secondary
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Lead Storage Battery

lead (Pb) 2e lead(lV) oxide
s PbO,

2H,S0, _’25042' + 4H* 202,

2PbS0O,
l 2H,0

-« ll >

sulphunc acid

* P\) PB S0y P%O

¥ a\l Solidg — mmwx%mu I“&
N

1m *S@u\

Lead Storage Battery (&SCW\

oned ?\o(g\ ¥ 50\1 (D WSO%(S\ b~
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12V Lead-Acid Battery (Discharge)

Electrolyte water content

increases while sulphuric
==  acid content decreases

Negative plate: Slections

Sulphate ions FOxygen from
react with the Igad

lead to release dl_Odee reacts
electrons with hydrogen

from the
sulphuric acid

Positive plate:
to create water

Sulphate ions
react with lead

dioxide when B ) <y
electrons Sulphate ions react with lead KNOW YOUR PLANET %7
are available to produce lead sulphate
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Question X &ﬁ\sd\w{%%

Which of the following species is the reducing agent in the Lead-Acid car
battery?

: . (52) s) Q

A
B
C. PbSO, (s) GX\‘&W‘W\/ AL
D. H,0 ()
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Li-lon Battery

Schematic view illustrating operating
principle of Li-ion secondary battery

Yowocd s L\C(F > (, i ‘e~
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Battery Type: Fuel Cells
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Fuel Cells

B -

FUEL CELL
CAR

2H,(g)> 4H*(aq) + 4e” 0, +4e~ > 40H(aq)

H* C(M\Q(\)k
RS y .

Proton Transport Membrane \
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Photovoltaic Cells

cell

module
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Sunlight Cover glass

Transparent adhesive

(— Antireflective coating

Front contact

p-type semiconductor Hole O

A
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Back contact




