Standard and Formal Electrode Potentials

Half-Reaction E°, v* Formal Potential, V©
Aluminum
AP + 3 = Alls) —1.662
Antimony
SbyOs(s) + 6H' + de” = 25b0" + 3H,0 +0.581
Arsenic
H,AsO, + 2H* + 2¢~ = H,AsO, + H,0 +0.559 0,577 in 1 M HCI, HCIO,
Barium
Ba™" + 2~ = Bals) —2.906
Bismuth
BiO" + 2H™ + 3¢ = Bi(s) + H.,0 +0.320
BiCl,~ + 3¢ = Bi(s) + 4Cl~ +0.14
Bromine
Br,(/) + 2e” = 2Br +1.065 1.05in 4 M HCI
Brylaq) + 2 —2Br +1.087¢
BrO; + 6H* + 5¢” = 1Bro(l) + 3H,0 +1.52
BrO; + 6H" + 6e” = Br + 3H,0 +1.44
Cadmium
Cd™ + 2e” =Cd(s) —0.403
Calcium
Ca®* + 2 = Caly) —2.866
Carbon
CH,0, (quinone) + 2H* + 2e~ = C,H,(OH), +0.699 0.696 in 1 M HCI, HCIO,, H,S0,
2C0O,(g + 2H* + 2¢~ = H,C,0, —0.49
Cerium
Ce*t + e =G +1.70in 1 M HCIOy; +1.61 in 1 M HNOy; 1.44 in
1 M H,50,
Chlorine
Cly(g) + 2e- =2C1° +1.359
HCIO + H + e =1Cl(g + H,0 +1.63
ClO; +6H' + 5¢” =3Chig) + 3H0 +1.47
Chromium
Cr** + e =Cr* — 0408
Cr¥* + 3¢ = Crly) —0.744
Cr,O + 14H" + 6e” = 2CF + 7H,O +1.33
Cobalt
Co® + 2e- = Col) —0.277
Co¥ + e~ = Co** +1.808
Copper
Cu® + 2e” — Culy) +0.337
Co™ +e =Cu” +0.153
Cu™ + e = Culs) +0.521
Co™ + 17 + e = Cul(y) +0.86
Cul(s) + e = Culs) + I~ —0.185
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Half-Reaction E°, V* Formal Potenttal, V'
Fluorine
Fyg) + 2H* + 2e~ = 2HF(ag) +3.06
Hydrogen
H* + 2e” = H,(g) 0.000 —0.005 in 1 M HCI, HCIO,
lodine
Lis) + 2e” =21 +0.53535
Llag) + 2e =121" +0.615!
I, + 2 =3I +0.536
ICl, +e =1, + 201 +1.056
10, +6H" + 5¢” =1l,( + 3H,0 +1.1965
105" + 6H* + 5¢” =3l,(ag) + 3H,0 +1.178!
10, + 201 + 6H" + 4 =1Cl,” + 3H,0 +1.24
HO, + H* + 2e- =10, + 3H,0 +1.601
Iron
Fe'* + 2™ = Fely) —0.440
Fe'* + e = Fe’* +0.771 0.700 in 1 M HCL; 0.732 in 1 M HCIO; 0.68 in 1 M H,S80,
Fe(CN); ™ + e = Fe(CN);* +0.36 0.71 in 1 M HCl; 0.72 in 1 M HCIO,, H,50
Lead
Pb2* + 2¢” = Ds(s) ~0.126 —0.14 in 1 M HCIO; —0.29 in 1 M H,SO,
PhO,(s)+ 4H* 4 2¢- =Pb*" + 2H,0 +1.455
PhSO,(5)+ 26" = Phb(s) + SO —0.350
Lithium
Li* + e =Lis) —3.045
Magnesium
Mg‘” +2e = Mgls) —2.363
Manganese
Mn™ + 2e” = Mn(s) —1.180
Mn** + ¢~ —=Mn** 1.51in 7.5 M H,50,
MnO,(s) + 4H* 4 2¢- = Mn** + 2H,0 +1.23
MnO, + 8H* + Se” = Mn™" + 4H,0 +1.51
MnO,” +4H" + 3¢ = MnO,(s) + 2H,0 +1.695
MnO; +e¢ =Mn0O +0.564

Mercury
Hg,™* + 2e~ = 2Hg(/)
2Hg** + 2~ = Hg,**
ng' + 2e” = Hgl(/)
HgClifs)+ 2e” =2Hg(/) + 2CI°
Hg,S0,(s)+ 2e~ = 2Hg(/) + SO
Nickel
Ni** + 2e~ = Ni(s)
Nitrogen
Na(g) + SH™ + d4e” =N,;Hs"
HNO, + H" + e = NOig) + H,0
NO;” +3H" + 2¢- =HNO, + H,0
Oxygen
H,0, + 2H" + 2¢ =2H,0
HO, + H,O + 2e =30H
Oyfg) + 4H" + 4e- =2H,0
O,(g + 2H" + 2" = H,0,
O5(g + 2H" + 26 = 0O,(g) + H,0

+0.788 0.274in 1 M HCL 0.776 in 1 M HCIO,; 0.674 in 1 M H,S0,
+0.920 0.907 in 1 M HCIO,

+0.854

+.268 0.244 in satd KCI; 0.282 in 1 M KCl; 0.334 in 0.1 M KCI
+.615

—0.250

-0.23
+1.00
+0.94 0.92in 1 M HNO,

+1.776
+0.88
+1.229
+0.682
+2.07



Half-Reaction

E°,V*

Formal Potential, V'

Platinum
PrClY + 2 = Pels) + 4C1°
PtCl 3 + 2 =PClLE + 210
Potassium
K"+ e =Kis
Selenium
H,S5e0; + 4H* + de” = Se(s) + 3H,0
8e0, + 4H" + 2¢ = H,5%0, + H,0
Silver
Ag' +e = Agly)
AgBr(s) + e = Agls) + Br
AeClis) + e = Agls) + CI
Ag(CN),” + e = Apls) + 2CN-
Ag,CrO4(s) + 2e = 2Ag(s) + Cr0,
Aglis) + e = Agln) + 17
Ag[S;_Dj]f_ +e -._—"J".'ng(.'li} + 2810]. -
Sodium
Na® + e~ = Naly)
Sulfur
S +2H" + 2¢" =H,S(g)
H50; + 4H™ + de” = 8i5) + 3H,0
S0 +4H* + 2¢e- =H,80, + H,O
S04 + 2 =250
S04 +2¢ =250,

Thallium
T +e =Tz
TR + 2 =TI"
Tin

Sn™ + 2 = Snly)

Sn't + 2¢ =S’
Titanium

T + e =Ti*

TiO¥ + H + ¢ =T + H,0
Uranium

UO* + 4H* + 26 =U" + 2H,0
Vanadium

V¥ e =V

VO + H' + e =V¥* + HO

V(OH),* + 2H" + ¢ =VO* + 3H,0
Zinc

Zn*" + 2¢ = 7nly

+0.755
+0.68

—2.925

+0.740
+1.15

+0.799
+0.073
+0.222
—-0.31

+0.446
—0.151
+0.017

—-2.714

+0.141
+0.450
+0.172
+0.08
+2.01

—0.336
+1.25

—0.136
+0.154

—0.369
+0.099

+0.334
—0.255
+0.337
+1.00

—0.763

0.228in 1 M HCl; 0.792 in 1 M HCIO 0.77 in 1 M H,80,

0.228 in 1 M KCI

—0.551 in 1 M HCE —0.33 in 1 M HCIO,, H,50,
0.77in 1 M HCI

~0.16in 1 M HCIO,
0.14in 1 M HCI

0.04 in 1 M H,S0,

1.02in 1 M HCI, HCIO,




