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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 6?0(\*(1‘/‘“7”5 o =" ba\\:@

ven-the below half-reactions, calculate the standard potential of the
galvanic electrochemical cell.

Cu+2e>Cu E°=4034V | (0 v = (o B=tbAYV

AP +3e >A =166V | Al > A ¥3e £UatlbbV
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Question >0~ Chorgpx VO\W‘ ®

il = 2V, what is the)maximum amount of electrical work/that
can be extracted from running thi rd conditions?

Assuming E

Cu? Cu E°=+40.34V

Al Al E°=-1.66V

A. . I gLl

/ 5 (7] - _Y\FE - \\57' }"“3/\

C 57

D. 239 kJ/mol KD\ U, 1S Q\ 9\/\
/T _ mol e~

W\ 2
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[6)= M

Question _—
Given the below half-reactions, calculate the standard potential of the
electrochemical cell.

Cu**+2e > Cu E°=+0.34V Cu o Ve D Cu  +0:3wv

24 _
Cu¥+2e>Cu E°=+034Vv [y > W +le- 0 .31V
S

yopv;
B0V &) eqilibrion

Q) peuctamt = é\@VDAUCJr
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Question

Calculate the emf of the following electrochemical cell.

m(h/ox (o /noi
Cu(s)|Cu?*(0.001M)| | Cu?*(1M) | Cu(s)

3 1t
A 0.176 V Loy Wor Jr}/ 0= [CA)O”
B. —0.176 V (6-00) [ ’;‘eé\\
Moy Yem = ()
D. —0.088V ved
Y WV\)

Wi + e 5 C\)}ttx\ + ()u(s\ﬁ
N 054

001 M
5= - OM \06u:0.08&w\/
(17

Question

es this cell produce a voltage?
anodL

Cu(s)lCuz"(Oﬁ[ELM)l | Cu2*(1M)| Cu(s)

PR

A. More concentrated cell, lower free energy

R less roncentrated cell lower free enersv
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A. 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

,’3@
%—

Explanation

A more concentrated cell has a lower 2e” O
free energy.
Cu(s)|Cu%*(0.001M)| | CuZ*(1M) | Cu(s)
‘ Cu Cu
:f\\N\\\\ (_N\"\/\Y\\/e, ‘)/O YMU\' Uvﬂr\\ 0.001 M 1.0M
}* cu2+ Cu2+
[C/\)a*‘& = [Q") \S\Né High G Low G
0x As oxidation occurs, As reduction occurs,

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

(U vt Of Qlecknde (WLCJVW\
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Batteries
Biberdorf

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

%ngxouvﬂr of work dd Yo move ()\MO},(

% pnit=z \ < %

% We Cgm s%ﬂwg m\wiM%W Yo overLod 4 low Powhal
ECQ\\ = E@M\md,g - E&M&



Key Characteristics of Batteries: Capacity (Q\

L chuuyt

¥ NalL ob chargt Y Sydom Can Gurrate gk o
S\OUA\Q\.(’ \IB\\WyL

¥ S dotak Bebrgy 0T
% onit= G (LOU\WQ



Key Characteristics of Batteries: Current (I\
N W @ MMF)[ an ate O\/\ngg

X W‘\M b Ko Kook

W Q
¥ ootz A= % 'y I:jc—
Lk
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Key Characteristics of Batteries: Power (?\
¥oeode 64 (\)W\g wor L per onit Fimk

¥ Unit= Wads (W= 3
S
P: \J @ ~ \11

T
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Key Characteristics of Batteries: Cycle Life

% hyu \g{_\\ P \oaﬁr{lg W’,(L\/\M?MJ

—_—
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Question

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

A. Power W\ Q%C\

B. Potentlal

C C
Comm M@ R b e
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Optimal Battery Characteristics

¥ purfect combination of W@\% &_me\*% ¥ powes c\mg\'\g

\\\%\(\K Q%‘U‘W
CV\U).)? \M\[O— \&S%ﬂg

50\\\3 %



Battery Type: Primary
¥ ch\\s— paske. in bmﬂg
L5 ywt veersible

by ot quqb\ﬂ

by a | Laline lortiorin (15V)
¢ bllouk g for ibFounk glectvi orre(]

D okt = Mo T



Anode
(zinc inner case)

Cathode
(graphite rod)

Paste of MnO,,
NH,CI, and
carbon

Omudl Tt 20873 Zn0 + DY e~
Catade’ Ml ¥ HhE 2o Mp 0y + oo -
*Slow reachms, Conshak V (15VY, low T
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Battery Type: Secondary

Y ool
Ly mc\rwvcxtab\&

w ek (onicd



Lead Storage Battery

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

2H,S0, _’25042' + 4H* 202,

2PbS0O,
l 2H,0

-« ll >

sulphuric acid

® T, wsoq m \¢

gl
@ W Sl \Of\&}( Y\LLAM& Q Y; AA

LM 1,504

Lead Storage Battery @ &SC\\WQI@

oroiL ?\0(5\ t 50\1 (agy ™ ?\050‘“53 b de™
2

citobt mé o Wy © SOy (eey Fhe ™ > P8y oy 21y
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w'\'vULW * i UU; Lb) ° N ) 1) LI ] c T - v v

O\M\(M " P\ﬁlg 'l'P\OD) (5\+ 2\)550\,] ({/\\ 2 PLSDI“Q + HBO(,()

E(e\\ 2V
@ (O CQ\\S %) I\ \9@\5{%
AN x L= DY
d@’_ﬁ/_‘; V"eo\nu_/_a&‘ (
yl\lo\JcaA‘c e\ %Q\e()&m\gﬂm w\)

Ly a\lerpador Yuens i nt &F
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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 Bk Q\AS&\M%

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

B. PbO, (s) mdéa%\/\
C. PbSO, (s)

D. H,0 (I)
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During rechar le e
-€ /A\ -~
AN JR—

Li-lon Battery s
o S,
4‘3“3_ During recharge
pre s V:,\;p..’/z/
é{{g}é@ During discharge 7’ ,

g".ﬁ“‘““ *Jeo o L)
LixCs LitxAO 2
L/ Negative electrode Positive electrode

"‘._:_ ) ( ) — - /
+ + 4
R :'
A

Q ‘ e.-_.".To negative

electrode

Schematic view illustrating operating
principle of Li-ion secondary battery

O,V\D(\AP. L,'\C.(I,_B C(ﬂ + \[//\\: +€"
cothodt’. CoOi+ L ve > L0
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Battery Type: Fuel Cells
Yyolae ctlls ot Y fued Vs C(M‘Hnuovs\g[ SUW\.\M

¥t mdr\a/rckt obl(

—_—

v veh\ab\e
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Fuel Cells

4e
) 4 FUEL CELL Hycogsss
tank
2H,(g)=> 4H*(aq) + 4e” 0, +4e~ > 40H(aq) A &
UL " oo AL (7 So=yedf
J \ 2 S| =
Proton Transport Membrane e ' S
5 R s ) Batteries
= .* R / f "
Power electronics

Membrane

Cathode Electro engine
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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
4

Back contact




