Chemistry 30 Notes

Electrochemical Cells (Batteries)

During redox reactions, electrons pass from the oxidized substance to the
reduced substance. This flow of electrons is

Parts of a Simple Battery (Voltaic Cell)

Voltmeter
=
Sa Bridge [KROs{aq)] P

Made of two half-cells, each having:
a) A metal electrode
steie  b) A solution of ions

The half-cells are connected via:
¢) External wire
d) Salt bridge
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b) Solution of Ions
o Source of ions to keep cell electrically neutral

c) External Wire ) .
o Allows e to flow from ( !! }hﬁie i to g il k h Eﬂf _

d) Salt bridge
o Allows ions to flow between seolutions

e Anions go to €
» Cations go to ‘_ £

Once connected, the reaction should occur SPONTANEOUSLY. As it proceeds, the
concentrations of ions in solution will reach equilibrium and the ceil wiil become DEAD.
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Cell Example: Zn and Cu Electrodes

What is oxidized/reduced?

» Look at the Reduction Table. The metal nearest the BOTTOM will undergo
_D_)Qm at the anode.
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What are the half reactions? \tﬁ? e ( ?ﬂif‘x& e
e Go back to what is oxndlzed/r'educe.
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What is the Net Equation?
¢ Add the two half reactions together; making sure to {¥
balance e” and atoms.
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Which electrode gains/loses weight?

o Look at half reactions! Which forms solid metal? Which dissolves
into ions?
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Which way do the ions in the salt bridge flow?
e The ions move towards the solution of opposite charge.
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STANDARD REDUCTION POTENTIALS FOR HALF-REACTIONS

Tontc concentrations are a T M in water at 25 °C

i
~ Half-reaction : E° (Volis)
V"‘B 3\.‘0‘\8 Fyp +2¢ —>+2F R +2.87 mawea\p |
oxid'lz‘ HO,+2H +-l- 26 D 2H, e s +1.77 red\luf% °3¢(ﬂs
osu@ MnO, + 8 H' + 5¢ 5> Mn™ + 4 H)O  ccorrnicirmsnscarisnensanns +1.52 _
AU 4 38 > AUy v +1.50
/} Clig +2€ D 2CL s s sesns +1.36 I
Cr,OZ +14H ' + 66 = 2Cr" + TH,O iccccnreeccrnenennaons +1.33
MnO,, +4H' +2¢ =5 Ma® + 2H;0 i +1.28
Y2 Opy+ 2H' + 26 S HO  conrsemsmsssss +1.23
Bry() + 2 € > ZBE o mrsssssss s s +1.06
NO;+4H' +3¢ > NOy + 2H,0  vevinereccesmrcesesnsrensessns +0.96
V2 Oy + 2H' + 2 D HYO s +0.82
AT+ € ARy s +0.80
NO, +2H" "+ € > NOyy + HO  cocrrnereenmemssssscsssin +0.78
F& 4 € -3 Fet oot rssessesssessssssseresssaeens rereeseesnresssessesernat +0.77
Oy + 2H' 4+ 2 € = HyO) oo seeenesecesensisns +0.68
Lig 26 =3 2T s s st +0.53
Cu® + 26 = Cllyy v csscsesescsssmsssssss s ssssssssasesssssssssasssanss +0.34
SO +4H" +26 580, + 2H)0  ineccccmnenmrnmnrnneenrecsinn +0.17
SO* + 2 € > SN e e +0.15
Sy t2H " +2€¢ D HSy s eensunsis s e st e ee s s +0.14
)z R e SR —— 0.00
Fe* + 3¢ = Fep st ssssiss s amsniens -0.04
Pb?" + 26 =3 Phyy ooccorcmimmnmnmnnnnsssssssssssss s smmsnssssnasssasases -0.13
Sn*" + 2e—> STy et s -0.14
NI¥ 4+ 26 > Niyy oot ssesmmsssnss s -0.25
Cd™ + 26 = Cdyy wrnnvermrnmmrmmrmnisssssssssssssmsssssesnscsesesseeseerssssssesssse -0.40
FE 4 26 3 Fey wininnininincnnenssssssssssssssssssssmmsmsenisas s -0.44
Cr" 4 36 > Clyy oo sese s smesssmsssasases -0.74
Zn™ 4 26 > 7oy v s -0.76
2H;0 + 26 =5 20H + Hyy  coovrrvvermermmnsissssssissssssssnssssssanes -0.83
M0 + 28— MDg, cermmemmrrsrmssmsssssss s s -1.18
APY 4 36 3 Aly o -1.66
Mg + 26 = MEy  cormmmeremsrssessssmsesissnssiss s sssssseees -2.37
Na'+e - Nagy s -2
Ca** + 2¢ - L F O -2.87
S F 26 P SEyy  curinnsssenessnrssn st s s -2.89

\'4
\ m Ba®" 4 26 > Bay s -2.90
-y, RS MRt o A EUURUHEHE———————————— 292 Y S‘W\S
Xl mf}lg TR LG o 292 "30“9 agens
f:

| Li* + € =5 Ly oot -3.00
*the strongest oxidizing aget always usderdoes o reduchio o the cathede+
*ihve Strongest reducing agent™ always andepes 00 oxidahon ot ¥he anode
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Caleulating Cell Voltage Yo St Cell bienha

o Subtract the E° for the oxidation reaction from the E° for the reduction reaction

) 0
Eceli = Ered — Eoxid OR

Encel-l = Eocaﬂmde - E%,pode
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The + sign of TheL el potential fells us the redox reaction is Span‘raneou meaning the

cell does work.

Representing Cells: Line Notation

Line
Notation

An abbreviated
representation of
an lelectmhemiccl
cel
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