Day 50 - Reduction potential after.notebook November 19, 2014

Writing the Cell Reaction

F93+(aq) + e = F92+(aq) EoFe3+ =0.77V
Ni2+(aq) + 2¢ = Ni(s) EONi2+ =-0.25V
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Calculating the Standard Cell Potential

F93+(aq) + e = F62+(aq) EOFe3+= 0.77V

Ni*" g + 26 = Nig E°Niz+ =-0.25V
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Half-Cells and Cell Potentials

Electrical Potential

- measure of the cell’s ability to produce an electric current
- measured in volts (V)
- results from a competition for electrons between two half-cells

reduction potential - tendency of a half-reaction to occur
as reduction

cell potential - difference in reduction potentials of the
two half-cells

0 — 10 0
E cell — E red © E oxid



Day 50 - Reduction potential after.notebook November 19, 2014




Day 50 - Reduction potential after.notebook November 19, 2014

Standard Cell Potential

- measured cell potential in which the ion concentrations in the
half-cells at 1M, any gases are at a pressure of 101 kPa, and the
temperature is 25°C.

- a hydrogen electrode serves as a reference point, and it’s standard
reduction potential is assigned a value of 0.00 V.
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Standard Reduction Potentials

- the standard reduction potential for a half-cell can be determined by
using a standard hydrogen electrode and the equation for standard cell
potential

E'call =+0.76Y

a-

}

Cathods

I|l [+]

S—H; g
(101 kPa)

Zine half-cell Hydrogen half-cell

0 _ 0 0
E cell — E red = E oxid
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Reduction Potentials at 25°C with
1M Concentrations of Agqueous Species

Electrode Half-reaction E* IV}
L= u*+e —U 3.05
K K" +@8 —rK 2483
Ba™* /Ba Ba** + 3@  —> Ba 2.90
Ca* /Ca ca® + 3 —>Ca 2487
Na"™a Ma* + B8 —=MNa 2.7
Mg g Mg + 28 —= Mg 237
AP Al APt 4 38—l 1.66
H,OVH, 2H,0 + 28~ — H, + 20H 0.83
2 @n Zn® Im * I 1.TE
crjcr Cr* + 3 —>0Cr 074
Fed ' jFa Fe?' + 38 —=Fe 044
H,OvH, ipH 7 2H,0 + 28~ — H, + 20H 0.42
Cd*Cd cd* + 28— Cd 040
PRE0,PD PDSOy + 28— Pb + S0 036
Co*iCo Co** + 2e —Co 028
NI NI NIF* + 26~ —= NI 025
artiEn sn*" + 28 —*Sn 0.14
PE P PE** + 3@ —= Ph 0.1z
Fe ' Fa Felt + 38 —=Fa 0026
H" H, H* + 28 —*H, 0.000
BTG AQCl + 8= — Ag + CI +0.22
HQ,ClyHE HipCl, + 28~ — 2Hp + 201 1027
Cu*fCu Cu? pl: * CU 034
0,0H Oy + 2H;0 + 48~ —= 40H +0.50
Cu*fCu Cu® + @ —=Cu +0.62
11 Iy + 28~ —=21 +0.54
Fef Fa? Fe't + g~ —* Fa® +O.T7
Hg,** Ha Hg®* + 2a- — 2Hg +O.TE
AgTiag Agt + e —=aQ +0.890
O HOMpHT | O, + 4H° + 4= —— IH,0 +0.82
Hg**Hg Hg®* + 38~ —*Hg +0.85
BryBr Br; + 2a- — 2Br +1.07
OyH,0 Oy + 4H" 4 4p- —= IH,0 +1.22
MnOyMn? MO, + #H* + 28~ — Mn*° + 2H,;0 +1.28
Cry0,7 jCr? Cr0." + 14H* + B8~ — 21" 4 TH,O +1.32
ClCl Ck + 28 —20 +1.36
PLO,PE PO, + &H* + 286 — PB®* + 2H,O +1.46
Mno, mAnt MO, + BH® + B~ — Mn¢* + 4H,0 +1.51
PO PDS0y PbO; + 8H" + 504 + Ja- —* PhS0y + IHO +1.68
FoF F, + 28 —=2F 287

November 19, 2014
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Calculating Standard Cell Potentials

 [f the cell potential for a given redox reaction is
positive, then the reaction is spontaneous.

 [f the cell potential 1s negative then the reaction 1s
nonspontaneous.

Zng + 2Ag°wq  Zn “aq T 2Ag
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Homework

p.675 #9,10
p.676 #11,12
p.677 #13-19
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