Chemistry 12 Name: MBAW—S

Electrochemistry V Date:

Block:
1. Electrolysis
2. Electrolytic Cell
Electrolysis
Electrolysis: the transformation of Q\CC\""Q“\ energy into Chemica \ energy.
e Used mainly in industry to SQ\"JMQ a compound into its elements.

o The electrodes used are often inert (non-reactive) materials - just involved in electron transfer

Electrochemical Cell Electrolytic Cell
o MaldSelectricity. e Jo Ke S electricity.
e Transforms C\\O"\\ C"l energy into e Transforms € \ectr ca Lnergy into
C\ed‘\ Q"\ energy. Ch em \QQ\ energy.
. \ S avoltage source. . l?ﬂ ViS4 voltage source.

° Q—* half cells. . \ cell.

O‘l\b\b ° 8?5 [\‘\'N\LDUS redox reaction. . Nm\sl\)br\\_ redox reaction.
¢ o Bois_Dosthwe e Bois (e qaT\VT
Qo
. Q{Q&S salt bridge . N 8 salt bridge.
e Diagram: e Diagram:
|
o0—> e Oxidation half reaction is bQ-‘Q\A the e Oxidation half reaction is &‘p ove the é_ 0
é—g reduction half reaction in the SRP table. reduction half reaction in the SRP table. O—

e Will use the '3'\_(““;&"— OA and e Will use the g\’Nr\:Br OA and
the SYONLSY gy theg\' N'\SEB+ RA.

N |
e Electrons travel from the O\t\oou_ to e Electrons travel from the yss to

the CK\'\WM— the CO\‘H’\DOLL




What Am I? ¢ ﬂ.\ﬁd
E—C‘: 1. Ihave 2 half cells. +0.2LVv -0.4Sv
E
Roth

eC
Bot\n
E L You can use the SRP table to calculate how much voltage is “takes” to operate me.

EC_ 7. MyEeis+0.94V.
| Electrolytic Cells

My oxidation half-reaction is: Ni = Ni 2+ + 2 e- and my reduction half reaction is Fe2+ + 2 e- > Fe
Oxidation occurs at my anode.
[ transform chemical energy into electricity

In order to flow, the electrical charge requires a complete path or circuit.
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(NWen deciding Oh/gA)
THINGS TO CONSIDER:

Liquid Content: Electrodes:
Molten f Inert

“melted” “non-reactive”
Ex. N&Cl@ i Corbe or HM\'(\UM

(oo wm-%erB

Aqueous Non-inert
“dissolved in water” “reactive”

- MUst consiche
AS OR 4c Ra

EX. p\l\\ﬁ N\Q_)(o\t

- NS Nker AR

Ok /RA
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Overp()tentlal Effect of WATER: Oxidizing Agents Reducing Agents  E° (Volts)
H0 exhibits a higher potential than its . C e aw -
s ClO,~ +8H* +8¢~ 2 CI- +4H,0 439 _
true position on the table and therefore — = _— :
needs to be re-positioned. CrO, ™ +14H* 466 2 206 +TH,0 . 4123 !
10y, +2H 42 2 H0 an H
MnOy, +4H* 42~ 2 Ma®* +2H,0 122 H
H;0 as a REDUCING Agent 10; ™ +6H" +5?: 2 %‘:@”“20 +1.20 i Overpotential
. . Bry, +2" 2 2Br +1.09 ! Effect
Half Reactlo‘n. AuCl ™ +3e” 2 Aug, +4C1 +1.00 i
_ _ NO,~+4H' +3e” 2 NO, +2H,0 ... +096 H
HZQ ——) 2 02 +2H+ ,\.Ze Hg™ 42 2 Hgpyoooooooooooooon... 4085 E

L 2H*(107 M) + 2e~ . 4082 mmmme- -

Fo= INO; " +4H' +2e7 2 N;0; +2H,0 .. 4080
- D . R Z \/ Agh+e 2 Ag,. +0.80

H:0 as an OXIDIZING Agent ‘__?\ e
. jmmmm——— 2e‘ 2 Hy+20H (107M) ... —041
Half Reaction: .: Fe™ 42" 2 Fey. ..o —045
- - Overpotential ; Ag:S, +2e0 2 2Agy + ST ~069
ZHZO + Ze - HZ+ZOH Eifect o 430 2 Cr‘,g,“ . 074
______ > Zn* +2" 2 Zn,, -0.76
Eo= Te, +2H 42 2 HjTe 09—
- O . Ll ‘ \/ 2H,042 2 Hy,+20H" .. -083
Mn™ +2e” 2 Mng ... -LI9
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Example 1: [dentify the half-reactions occurring in an electrolytic cell with carbon electrodes in molten
Mgl and predict the voltage required to operate this cell.
J/ o Identify the oxidizing agent and the reducing agent.

Mﬁ G ORA RA
z+4 -
21~ Mg T
o Write the two half-reactions and calculate the voltage required.
21———7I2 + Z2e "'Og'-[\/
MS’L* e~ — MS — 237V
o Draw the electrolytic cell: l
|

>y —Z N\ v
QROM ﬁCQ+MQM
(_(')Y\okod\u\} H/\"‘)_C_ (reokudﬂ ar\)
72T >5T ,+2e tl_ Mszi- M‘al-\—"'ZC’_—%M\j
Eb‘l\v'\’al = ‘Zq v
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Example 2: [dentify the half-reactions that occur in the electrolysis of an aqueous solution of manganese
(IT) bromide with platinum electrodes and predict the voltage required to operate this cell.

o ldentify the oxidizing agent and-+thexreducing agent.
MNBC2 oy ~;\ + 2B Ty (
O&

P'E = \N\e+ 2 a
o Write the two half-reactions and calculate the voltage required. H 0 H 24 —_
- - = A \ A,0
2R~ — B, +Ze E =-109V g )8r
ZP‘zO—A—ZQ*—éH«z_'\’ZO’Fl_ E'=-ouiv
_—\

o Draw the electrolytic cell: - I . Eo \/
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( OX ehatd 0/\3

28,7 — @r2+’2¢_
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(MA* spectatyr)



Example 3: [dentify the half-reactions that occur in an electrolytic cell consisting of copper electrodes in an

aqueous solution of CrBr; and predict the voltage required to operate this cell. Cr3 +&
o Identify the oxidizing agent and the reducing agent. ( MO’(’?_ : Cu aparar
0A EA Nite - davosz
- atrm RA—B
HZD C\_?+ HZD Cu Br >

@3 Write the two half-reactions and calculate the voltage required.

<2Cr3+/+26/ —2C %) E°=-2.4\V

 Cu > Co*t 2~ E®=-0p3yV
JCr?t +Cu — 20¢ 2T +Coy?" Epz - 0.75V

o Draw the electrolytic cell:

|
NS ﬁ_'l Cothod
T Ceetieton )

Cu > Cu?t +2e

E M&\ = —07S\/

(No W/s) 7 s prackee

Practice:
For the following, draw the electrolytic cell and the half-reactions occurring within it and the voltage

required to operate the cell.
1. Platinum electrodes in CaSOaaq) OR

) RA
neck 7 H.0) cat SOqL-

Onod Codho dy_
H,0 - %014»2}—}".»25‘ Pt 2420 + 2¢7 H, + ZoH~
TH,0 7
Co®*  Sog-

E sl = (- oY) + (—O.QZVS = - 123V



2. Iron electrodes in NaCl (aq) Q [

) A
Lo — — i )
AON- INT k H,0 ) Nat Hz_b/ Fe /C\—

I Catho g
AtTNO
anodo
Fe — Folt +7e” fe 2R.0+2e™— H, + 20H-
CF& e sV
Ct~ Na* E'yral = (-0 MW) + OM
= 40084V yoke @ vaktage
dwe Yo Hp0!
3. Carbon electrodes in molten NiBr; 0 oo *m*?\-g—\‘
| - - tl\b HLD A gﬁ c
INLr '\\-\L-\- Br- &;cdr
C&'\'\AO)\L | ‘—e‘ AN A
Br” > B -
N\Z*+2¢” > N 26T > Brp v 2e

Bl = (-0.2LV) + (-1.0av)
= - 13aSv

Ok _A
C e P Heo (Go™)  #izo B
Pé_’\ Cathodg_

26" >8r; x2e” CN P Cut + 0™ — Cu
H22

Cv "-‘J

E ol = (#5300 & (- | oqv)
= - 0.75V

7

Hebden Workbook: Pg. 242 #65-68




