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Table 40

Standard Oxidizing Potentials (Z°) Relative to
the Potential of a Standard Hydrogen Electrode* at 25 °C

( ==saturated solution in the presence of a solid or liquid substance;
= solution saturated with gas under a pressure of 1 atm)

Symbol Highest degre
01:1:111? o oxidai?igone +ne Low:;}:dtei‘et%;ge of E°, V
Ag2+ +e Ag* +-2.00
Ag* +e | Ag +0.7994
AgBr({S - { +e Ag| -+ Br- —+0.071
AgBrO; | +e Agy{ + BrOj +-0.55
AgC:H Oﬂ +e | Ag{ -+ C,H,03 +0.64
AgCN | +e | Agl 4 cN- —0.04
Ag(CN); +e | Agl + 2CN- —0.29
Ag(CN)ﬁ— | +e | Ag]+ 3CN- —0.51
AgCNO e Ag{ + CNO- ~+0.41
Ag,CO,4 1 +2e {2 gi + CO%~ +0.46
Ag,C,0, 4 +2¢ | 2Ag] + C,0%- +0.472
AgCl} +e | Agl+ Cl- +0.224
Ag,CrO, | +2e 'ZAgi + CrO}- +0.447
Ag;Fe(CN),J, +4e | 4Ag) 4 Fe(CN)s- +0.194
Agl “+e Agl—+ I- - —0.152
Ag | Agl 3%) +e | Ag]+ 105 +0.35
Ag,Mo00, | -+2¢ | 2Ag| + MoO“"' +0.49
Ag(NH,)i | 4e | Agl+ 2NH, +0.373
AgNO, +e | Agl -+ NO3® +0.59
AgN, +e | Agl+ N7 +0.203
248} + H,0 | T2 Agy0 | + 20H- +0.60
AgO+ - 2H+ +e Agé+ -+ H,0 - ~+2.1
AZO Y+ HpO | +2¢ | 2Ag + 26H- +0.344
Ag,0,4 -+ HyO | 42e | 2Ag0 ) + 20H- +0.74
Ag,S | +2e | 2Ag| + S2- —0.71
AgSCN | +e | Ag} -+ SCN- +0.09
Ag(SO)~ +e | Ag! + 2803- +0.43
Ag(S O”f +e | Agl -+ 28,02- +0.01
Agss?) +2e 2Agi + SOz~ +0.653
Ag.WO, | +2¢ | 2Ag | + WO§~ -+0.53
Ale+ +3¢ | Al —1.66
Al AlO7 + 2H,0 —+3e | Al} 4 40OH- —2.35
Al(OH); } +3e | Al} + 30H- —2.31
AlF3— —+3e | Al} 4 6F- —2.07

#For the use of the table, see p. 478.
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T'able 40 (continued)

Symbol Highest degree Lowe egr
Oélee;f{ of oxidation +ne o:?}:d%tgoge of E¢, V
As | + 3H* +3e | AsH, —0.60
As{ 4+ 3H,O ~+3e | AsHg 4+ 30H- —1.37
HAsO, + 3H+ +3e | As| 4+ 2H,0 -+0.247
As HzAsO, - 2H* +2e | HAsO, |- 2H,0 —+-0.56
- AsO3 + 2ZHRO | +3e | As| + 4OH- —0.68
AsO} 4+ 2H,O +2e { AsOz -+ 40H- —0.71
Au’+ +2e | Aut —+1.41
Au3+ +3e | Au +1.50
Au+t +e Au --1.68
- AuBr3  +-e Au gy 4+ 2Br— +0.96
AuBryg —+2¢ { AuBrz 4+ 2Br- +0.82
AuBryg —+3e | Au} + 4Br- -+0.87
Au(CN)z +e Auy{ 4 2CN- —0.61
Au’ AuClz e Awu § + 2C1- +1.11
AuCly +2e¢ | AuCly + 2Cl- —+0.93
AuCly ' +3e | Aul + 4Cl1- -+0.99
Hy,AuO3 -+ H,O —+3e | Auy + 40OH- -+-0.7
Au(SCN)3z +e Au{ + 2SCN- . ~0.69
Au(SCN)y +2e { Au(SCN)z -+ 2SCN- -+0.64
Au(SCN)g +3e | Au{ 4 4SCN- +0.66
H;BOg; + 3H~ +3e | B{+ 3H,O —0.87
B H,BO3; + H,O +3e | By + 40H- —1.79
BF7 +3e | By + 4F- —1.04
Ba Ba2?+ +2e | Bal —2.90
Be Be2+ - +2¢ | Bei —1.85
Be,03~ + 3H,O | +4e | 2Be | + 60H~- —2.62
BiO+ 4 2H* +3e | Bi|{ + H,O —+0.32
 Bil -+ 3H* ' +3e | BiH; ¢ <—0.8
NaBiOg § + 4H* | +2¢ | BiO++ Na+* -+ 2H,0| >+1.8
BiCly +3e | Bi} -+ 4Cl1- -+0.16
Bi Bi,O,+ + 4H* +2e | 2BiO* 4+ 2H,O +1.59
Bia0Q, ¢ + H;0 —+2e | Bi,Og) + 20H- -+0.56
Bi,Og{ + 3HL0 +6e | 2Bi| + 60H- —0.46
BiOCl] 4+ 2H* +3e | Bi} + HaO0 + Cl1- +4-0.16
Br, ~+-2e | 2Br- —+1.087
B Bry +2e | 3Br- +1.05
r 2ZHBrO + 2H+ +2¢ | Bry 4+ 2H,O +1.6
2BrO- 4+ 2H,0 «+2e | Br, + 40H~ +4-0.45
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Table 40 (continued)

Symbol degree Low e
(;:1:111? IPIOi l(lJex["itdatigon +ne ° :ﬁ}‘d‘;‘éﬁﬁ of E°, V
HBrO + H+ +2¢ | Br-+4+ H,0 +1.34
Br BrO-+ H,0 +2e | Br-+ 20H- 4-0.76
BrO; + 5H* +4e | HBrO + 2H,0 +1.45
BrOz 4+ 2H,0 +4e | BrO- 4 40H' +0.54
2BrO3 -+ 12H+ +10¢| Br, + 6H ~+1.52
9BrOg 4 6H,0 | +10¢| Brj -+ 220N - +0.50
BrO3 - 6H+ +6e | Br- 3H 0 +1.45
BrOz + 3H,0 +6e | Br- -+ 60H‘ +0.61
H,0H + 2H*+ | +2¢ | CH 4+ H,0 +0.59
13 OH + 2H* | +32e | CiHy +-+ H,0 10,46
,H‘O, + 2H+ | 42 | CiH,(OH), +0.6994
(quinone) (hydroqulnone)
(CN)y 4+ 2H*+ | +2¢ | 2HCN +0.37
2HCNO + 2H+ | +2¢ | 2H,0 + (CN), 4 +0.33
HCNO + 2H+ +2e¢ | HCN +- H,O —+0.35
CNO-+4 H,O +2¢ | CN-+ 20H- —0.97
C HCHO - 2?’!* +2e | CHyOH +0.19
CH,CHO 4 2H+ | 42¢ | C,H;OH +0.19
HCOOH -+ 2H+ | 4+2¢ | HCHO —0.01
CH,COOH -+ 2H* +2¢ | CH,CHO —0.12
HCOO 4+ 2H;0 | +2e | HCHO }+ 30H- —1.07
-+ 2H+ +2e 0{+4 H,0 —0.12
co, + Ny+ | +6e | CO(NH,), + H,0 +01
+ 6H (urea)
—I— 2H+ ~+2e | HCOOH —0.20
6, p+ 28+ | 426 | H,C,0, —0.49
Ca Cal+ +2e Cai —2.87
Ca(OH), } +2¢ | Cal+ 20H- —3.03
cda+ +2e¢ | Cd —0.402
CdCOy } +2¢ | Cdl+ cos- —0.74
cd Cd(CN)z- +2¢ | Cdy <+ 4CN- —1.09
Cd(NH,)#* +-2¢ | Cd{ + 4NH, —0.61
Cd(OH)g 4 +2¢ | cd] + 208 —0.81
CdS +2¢ | Cd|+ s*- —117
: Cesd+ +3e | Cel —2.33
co | Ce(ClOE- +e | Ced* + 6ClO;g +1.70
-| Co(NO,)i- +¢ | Ce%* + 6NO; +1.60
Co(SO i~ +e | Co®+ + 380%- +1.44
a | o +2¢ | 201- +1.359
SHOCL + 2H* | +2¢ | Cl34 + H,0 +1.63
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Table 40 (continued)

Symbol ighest degree west degree of -
Olilg}&- Igfgg;isdagign —+ne Lo o;id(aiat?on © E°, V
2ClO~ + 2H,0 +2¢ | Cl; 44 40H- +0.40
HCIO + H+ +2¢ | C1* 4 H,0 +1.50
Cl0- + H,0 +32¢ | C1- 4 288~ +0.88
HCIO, + 2H+ +2¢ | HCIO + H,0 +1.64
2HCIO, + 6H+ | +6e | Cl, § 4- 4H,0 +1.63
HClO, -+ 3H+ ~4e | CI- 4+ 2H,0 +1.56
ClOz7 + H,0 +2¢ | ClOo- + 20H- +0.66
ClO3 + 2H,0 +4e | CI- 4 40H- +0.77
Cl ClOz + 3H+ +2¢ | HC1O, + H,0 +1.21
. C103 + H,O0 +2¢ | Clog + 20H- +0.33
Cl0y + 2H+ ~+e | ClOy t+ H,0 +1.15
ClO, ¢+ + H* +e | HCIO,4 +1.27
ClO; -+ 6H+ +6e | C1- + 3H,0 +1.45
2Cl103 + 12H+ ~+10¢| Clg 4+ 6H,O +1.47
ClO; + 3H,0 +6e | C1- + 60H- +0.63
ClO, 4 -+ 4H+ +5¢ | Cl- + 2H,0 4-1.50
10 —E:;H,O +5¢ | C1- + 40H- 085
H +2¢ | \CIOD + H,% He1.19)
-+ H,0 +2e T3 + @Ol :H);gﬁ_
T+ 16H+ +14e| T F + %ro 39
ClOg + 8H* +8e | C1> 4+ 4H,0 +1.38
ClOg -+ 4H,0 +8¢ | C1- + 8OH- 4-0.56
Co3+ —+e Co2+ +-1.84
Co3+ 43¢ | Co +0.33
Co2+ +2e | Co -—0.28
CoCOy, } +2e | Coy + COZ- —0.64
Co | Co(NH,)2+ 4e | Co(NH,)i+ +0.1
Co(NH,)3+ +2e | Co} + 6NH, —0.42
Co(OH), +-2¢ | Co) + 20H- —0.73
Co(OH), +¢ | Co(0OR), | + oH- +0.47
CoS a +2e | Col -+ S2- —0.88
CoS B +2¢ | Col + s2- —1.01
Cr3+ +e Cr2+ —0.41
Cr3+ ~+3e | Cr —0.74
Cr2+ +2¢ | Cr —0.91
Cr Cr(OH)ai +4-3¢ | cr{ + 30H- —1.3
Cr(OH), +2¢ { Cr| + 20H- —1.4
CrOz + 2H,0 = | 43¢ | Cr{ -+ 40H- —1.2
Cry0%~ + 14H* | +-6e | 2Cr3+ + 7H,0 +1.33 |
CrO%~ + 4H,O +3e | Cr(OH)3 | + 50H- —0.13

N\
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Table 40 (continued)

SYthl Hi e re .
woel TSN | e | TRt | mev
Cs Cs+t +-e Cs § —2.914
Cu?+ +2¢ | Cu +0.337
Cut +e Cu —+0.521 .
Cu?2+ +e Cu+ -+0.153
Cu?+ - Br- +e CuBr| +0.64
Cu?+ + Cl- ' 4-e | CuCl} +0.54
Cu?2+ 4 - +e Cul] +0.86
CuBr | +e Cul 4+ Br- -$-0.033
Cu § Cu(CN)z e Cuy4 + 2CN—_ —0.43
CuCl ) +e Cu{ + Cl- +0.437
Cull +e | Caj 4 I- —0.185
Cu(NH,g)3+ +e Cu(NHs)g' 4 2NH, —0.01
Cu(NH,)$ +e + 2NH, —0.12
Cu(NHg)2+ ~+2e Cu + 4NH, —0.07
2Cu(OH)z { +2e | Cuy0 ¢ —|- 20H- + —0.08
2
Cu, 0} + H,O +2e | 2 -+ 20H- —0.36
Cu(OH)zi. —+2e a4+ 20H- - —0.22
CuS | +2¢ { Cul 4 S2—- —0.70
Cu S*\I +2e | 2Cu| + S2- —0.88
CuSCN § +e | Cu}+ SCN- —0.27
F Fg 4 +2¢ | 2F- +-2.87
Fes+ +e | Fez+ +0.771- | .
Fe3+ —+3e | Fe - —0.036 1
Fe2+ —+2e | Fe —0.440
Fe(CN)3~ +e Fe(CN)%~ -+0.356
Fe | FeCO, ¢ +2¢ | Fe{ + COZ%- —0.756
Fe(C, %1 +e Fe(claHst)s xt1.06
(1,1 ﬁena % roline) . '
Fe(OH), e Fe(OH) é—i— OH- —0.56
Fe(OH), +2¢ | Fo{ + 2 —0.877
FeO}~ 4+ 8H+* —+3e | Fe3*+ 4+ 4H =>-1+1.9
FegO, | + SH+ +8¢ | 3Fe |} + 4H’ o —Q.085
FeS | +2¢ | Fo —1— S3- —0.95
Ga Gas3+ —+3e | Ga —0.56
HyGaOz + H,0 | +3e | Gal 4+ 40H- —1.22
Ge | 4 4H*+ +4e GeH, $ <—0:3
Ge2+ —+-2e i 0.0
Ge | GeO} + 2H+ 4-2e L H,O —0.29
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(a4 © G Table 40 (continued)
Symbol ree ' e ‘
orele-| Foftiaaton | +ne | reAasises E0,
GeO, | + 4H* | +4e + 2H,0 —0.15
Go | HaGoOq + 4H* | tde + 3H,0 —0.13
GeO, .L—i— 2H+ +2e Ge ¢(brown)+ H,0 —0.12
HGeOj5 + 2H,0 | +4e | Ge} -+ 50H- —1.0
oH+ +2¢ | H, +0.0000
2H+(10-7_M) +2¢ | H; —0.414
H |H +2¢ | o8- —2.95
aitlo - +2¢ | H, 4+ 20H- —0.828
6, +2H+ . | 42| 21,0 +1.77
Hb + H,0 +2e soh- +0.88
HfO%+ + 2H+ +4e | Hi —1.70
Hf | HfO,4 + 4H+ | +4e | HE ﬁ —1.57
HIO(OH)g | + | +4e | HE + i —2.50
+ H,0 _
2H§?+ +2¢ | Hgg* +0.907
+2. | Hg +0.850
I—Ig'ﬁ+ +2¢ | Hg +40.792
Hg,Br, t ' +2e | 2Hg | + 2Br- +0.1392
Hg(CN)i- +2¢ | Hg} + 4CN- —0.37
Hg,& H,,COO). +2e | 2Hg | + 2CH,CO00- | 40.510
+2¢ | 2Hg | + ¢,08- +0.415
Hg +2¢ | 2Hg | + 2&1- +0.2680
% +2¢ | 2Hg | + 21- —0.040
1 +32¢ | 2Hg | + 2105 +0.39
(red)+ H,0| +2¢ | Hg| + 20H- +0.098
H Si (black) +2. | Hg | + 8- ~0.87
HgS | (red) +2¢ | Hg| + 82- —0.70
Hg,SO, | +2. | Hg] + so1- +0.614
I} +2e | 21- +0.536
I, +2e | 21- T +o0.621
| 12 |8 +0.545
21Br +-2e t + 2Br- +1.02
2IBry +2¢ + 4Br- +0.87
I ICN o0 | Y one +0.30
2ICN + 2H* +2e | 1, + 2HCN +0.63
21Cl +2¢ | 1] + 201- +1.19
21Cl; +2¢ | 1,1+ 4C1 +1.06
21€1 +8e | I3 + 6CI- 4+1.28
2HIO + 2H* +2¢ | 1] + 2H,0 +1.45
210~ + H,0 +2¢ | 1) + 40H- +0.45

20—1845
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Table 40 (continued)

Symbol est degre e T
Oégift' Hoirg l(leidatigone t-ne Lowofitdgfigoﬁe of Eo, V
HIO + H+ +2¢ H,0 40.99
10- + H,0 +2e I- i 1 50n- +0.49
105 -+ 5H+ ~+4e | HIO -+ 2H,0 +1.14
103 + 2H,0 +4e | 10- + 40H- +0.14
2105 + 12H* +10e Igi -+ 6H,0 +1.19
I 2103 + 6H,0 +10e} 1,4 + 120H- -+0.21
105 + 6H+ +6e | I- -+ 3H,0 +1.08
105 -+ 3H,0 +6e | I-+ 60H- +0.26
H,I0, + H* +2¢ | 107 + 3H,0 ~41.8
H,108- +2¢ | 105 -+ 30H- ~+0.7
H, 10g -+ TH*+ +8e | I-+ 6H,0 ~t1.24
H,10%~ + 3H,0 | 48 | I-+ 90H- ~+0.37
In3+ +3e | In| —0.33
In In3+ ~+ze | In+ —0.40
In(OH), | +3¢ | In{ + 30H- —1.0
Ir3+ +3e Iri ~-+1.15
IrCl3- +3e | Ir} + 6Cl- +0.77
IrClg- +-e IrCl’."‘ +1.02
Ir | IxCl3- +e + 6(:1— -4-0.83
IrOzi + 4H* +4e -+ 2H,0 +0.93
IrOy ) + 2H,0 | J-4e + 40H- 0.4
Ir,0g{ + 3H,0 | +6e 2114 -+ 60H- +0.1
K |K+ +e | K} —2.925
La | L& +3¢ | La —2.52
La(OH), | +3¢ | La} + 30H- —2.90
Li | Li* +e | Li} —3.03
My | Mgt +2¢ | Mg —2.37
E | Mg(OH), | +2e | Mg| + 20H- —2.69
37 Mu3+ t+e | Mn2+ +1.51
*Y| Mn2+ +2e | Mn} —1.19
Mn(CN)3- - +e | Mn(EN)4- —0.244
Mn | MnCOy4 ~+2e¢ | Mn{ + C-Q%;) —1.48
d Mn(OH) +2e | Mn § +20H> —1.18
1 Mn(OH), +e | Mo(OH)gy OH- | * +0.1
/| MnO, + 4H+ +2¢ | Mn?+ 4 2H,0 +1.23
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Symbol T Lowest degree of
orilg}&- Hoilg lll)isltdgfﬁ):e +ne ° oxfgdatﬁ):e ° E°, V
% MnO%- + 4H* | 4-2 MnOsi + 2H,0 +2.26
Mook + 2H,0- | +2¢ | Mn0y | + 40fi- 406
Mnﬁi MnOj Fe | MnO} +0.56
| MnOF + 45+ | 43¢ | MnO: + 20 +1.69
{ Mn0f T 21,0 . | T3¢ | MnO2 {4 4BH- 10.60
/ MnOF +8H' | +5¢ | M3 4H,0 +1.51
Mo3+ +3e | Mo} 0.2
| Mo(cN)3- +e | MoCN)i- +0.73
Mo | MoOF -+ 4H* +2e + +2H,0 ~0.0
- 4H e Moss 73%
. F6e Mol + 4H,0 0.0
M3O3-  4H,0 | +6e | Mo] - 8OH- —1.05
HN, + 11H+ +8e | 3NH} +0.69
N + 7H,0 +6¢ | N,H,+ NH,+70H-| —0.62
3N,y 4 + 2H* +2¢ | 28N —3.1
3N, +2¢ | 2N; 3.4
N} 2H0 4 | 2 (@NH,OH)H* —1.87
+
Ny 4+ 4H,0 +2¢ | 2NH,0H + 20H- —3.04
Na 1+ 5H* +ie | (NJHH> —0.23
Ny 1+ 4H,0 +4e | N3, 40H- —TE
N, 1+ 8H* +6e | 28H} +0.26
Nz + 8H,0 +6e | 2NH,0H + 60H- —0.74
OJH*F 3H*| 12¢ | 2NH +1.27
fl + 4H,0 | +2¢ | 2NH,QH + 20H- +0.1
. (NH,{%—I)H+ + | 42 | NH{'F H,0 +1.35
+
NH,OH + 2H,0 | +-2¢ NH40H + 20H- 40.42
H,N;0, + 2H+ | +2¢ o+ 21,0 +2.65
H,N,0, + 6H* | L4e om)h+ +0.50
2HNO, + 4H*+ | 4-4e H,N,(’) - 2H,0 40.83
HNO, - H* +e +0.99
NO3 - H,0 te 1 268 —0.46
2HNO, + 4H* | 44e N,Of—l— 3H,0 +1.29
2HNO, 4 6H*+ | 4-6e + 41,0 +1.44
9NOj + 4H,0 | +6e + gofi- 10,41
HNO, + 7TH* | 16e NH+ + 2H,0 +0.86
NOj + 6H,0 | +6¢ | NH;OH -+ YOH- —0.15
N,O{+2H [ 42¢ | Nyf+ H0 +4.77
N,Ot+ HO0 |-+2¢ | Ni4+20H 40,94
2NO $+ 4A+ | 44e | NI 2H, o +1.68
3NO {4 2H,0 | +4e | N3 44 40f1 +0.85

20%
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Table 40 (continued)

Symboli  piohest degree Lowest degr
Olflg!lf{ ofg ttl)xi"itdatigon +ne © oxid(%lxt oge of Eo0, V
N,0, 4+ 2H* | +2¢ | 2HNO, +1.07
N0, +2¢ ZNO, 40.88
N3O, -+ 8H* | +8e Y 4H,0 +1.35
N3O, t+ 4H,0 | +8e + 80H- +0.53
NO; - 3H* +2¢ HNO + H,0 4-0.94
NO; + H,0 +2¢ | NO3 + 20H- +0.01
NO; 4 2H+ +e | XD, 10.80
N | NOj 4 H,0 te | NO3+ 1 268 —0.86
NOj + 4H+ 13¢ | NO't+ 2H,0 +0.96
Nog+2H0 | +3e NO 1 s08- ~0.14
54 12 +10e| N, 4+ 6H,0 +1.24
*+ 8H*+ +-6e LOH)H* + 2H,0| +0.73
6 + A7TH* | +14e| (NJH)H* + 6H,0 10,84
No- "+ 10H* +8e ri 1 3H,0 +-0.87
NOz 4 7H,0 +8e NH,,OH + 90H- —0.12
Na | Na* +e | Na} —2.713
Nbee +3¢ | Nb 41
}+ 10H* | +10¢] Nb | + 58,0 —0.65
- Nb63+ +2H* | -+2e | Nb3+ + H, 0 —0.34
Nb | NbO(SO); + | 4-2¢ | Nb3+ 4 H30 + —0.1
+ SH + 2503 :
NBOSOJs + | +5e Nb|+ H30 +2803-| —0.63
+ 3H* -
Niz+ +-2e | Ni} —0.23
Ni(CN)2- de Nl(CN)’“ +CcN- | <—04
NiCO, | 4-2e +coz- —0.45
Ni(OH), | +-2¢ 1 20H- —0.72
Ni Nl(NH 3 + 1 2e o+ 6NH —0.49
- Nxo,i CaHe | 2 1=+ H0 +1.68
NiOy| + 2Hy0 | 42¢ | Ni OH), t{+ 20H- | +0.49
NiO} + 8H*® | 4-4e Nibs 4 >+1.8
NiS a.} +2e¢ | Ni-} 82- +0.76
NiS 7} 42¢ | Niy + 8- —0.99
0,1 -+ 4H* T 4e | 2H,0 11.229
0,4+ 4H*(10-"M)| +4e | 2H,0 +0.815
8,44 2H,0 | 4-4e | 40H- 40,401
0 0,1+ 2H* +2e | H,0, +-0.682
05 4+ H,0 +2¢ | HO; + OH- —0.076
H30, + 2H* +2¢ | 2H,0 +1.77
HO; + H,0  -| +2¢ | 30H- - 40.88
Oa $ + 2H+ —]_20 02 + HZO +2.07
0,1 + Hy0 1-2¢ ¥+ 26H- +1.24
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Table 40 (continued)

Symbol Highest degre _ egr
of ele- of oxidation +ne o aaton. °f Eo, V
Og2+ “+-2e | Os} o +0.85
OsClE- +e | 0sCiy- - 4+0.85
OsCl- +3¢ | 08 + 6C1- +0.71
Os | OsCli- . +e | O0s®+ + sCl- +0.4
Os_lq.d + 6Cl- + | +4¢ | OsCl3- + 4H,O +1.0
030} + 8H* | +8e | 0sy + 4H,0 +0.85
HOsO5 + 4H,0 | +8¢ | 0s} + 90H- +0.02
+ 3H+ +3e¢ | PH, +0.06
+ 3H,0 +3e PH,, + 30H- —0.89
H,Po, - te - 2H,0 —~0.51
H,PO3 e + 20Hh- —2.05
H PO, + 3H* +3e -+ 3H,0 —0.50
PO, -+ 2H* +2e H,Po, +°H,0 —0.50
P H%og— 20 | +2¢ | HPOy o+ 30H- —1.57
s+ 2H* | 42 ﬁ +0.38
HsPEh - 5H+ | +5e ZH 0 —0.41
H,PO, + 4H*+ | +4e H o, *2H,0 —0.39
2H PO, + 2H+ | 42¢ | HIP,O, - 2H,0 —0.94
Po, Yt 2H~ +2e Hspb3 '+ H,0 —0.276
Pf)g- + 2H,0 | +2¢ | HPO3- + 3bH- —1.12
Pha+ | +2¢ | by —0.126
Phé+ +2¢ | Pba+ +1.8
Pbé+ +4e | Pb +0.84
PbBr, | +2e | Pby 4 2Br- —0.274
PbCO, | +2¢ | Pb] + CO3- —0.506
PbCl, | +2¢ | Pb] + 2¢1* —0.266
PbF, +2¢ | PH] 4+ 2F- —0.350
Pbl,| +2¢ | Pb] -+ 2I- —0.364
PbOé—i— H,0 +2¢ | Pb] + 20H- —0.58
pp | HPD H,0 |-+2e| Pb] 4 308- —0.54
PhO, + H(O | +2¢ | PbO + 20H- 0.28
PbO, | + 4B+ | +2¢ | Pb3+ 4 2H,0 +1.455
PBOJ o+ 4H* + | +2¢ | PbSO,4+ %H,0 +1.68
S03-
PbO}~ + H,0 | +2¢ | PbO3- + 20H- +0.2
PbS +2¢ | Pb}+ s2- —0.91
PbSO, | +2e + sog- —0.356
Pda+ +2¢ | Pd +0.987
pg | PdCl- +2¢ | Pa] 4+ 4c1- +0.623
PdCl}- +2¢ | PdCig- + 2¢1- +1.29
PdClE- +4e di % 6ci- +0.96
Pd(OH), } +2e + 20H- +0.07
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Table 40 (continued)

Symbol .
oteler|  FUFEHAERT | e | TVl | mev
Pd | Pd(OH),! +2e¢ | Pd(OH), | + 20H- | ~+40.73
Pt2+ +2¢ Pti ~+1.2
P1Cl3- -+2e¢ | Pt| + 4Cl- +0.73
Pt | PtCli- +2¢ | PtClE- + 2Cl1- +0.720
Pt(OH),i +2e Pti + 20H- +0.15
Pt(OH),y + 2H+| +2¢ | Pt} 4 2H,0 +-0.98
Pus+ +3e | Pu} —2.03
Pu4+t e Pud+ —+0.970
Pu | PuO3+ : +e | PuOf +0.916
PuOZ2+ - 4H+ +2¢ | Pus+ + 2H,0 +1.04
Pu(OH‘.)si . +-3e | Pu{+ 30H- —2.42
Pu(OH), ~+e | Pu(OH)y} -+ OH- —0.95
Ra Ra?+ +2¢ | Ra} —2.92
Rb | Rb+ +e | Rb} —2.93
Re| +e | Re- —0.4.
Ret +2¢ | Re- —0.23
Re3+ +3e Rei - ~+40.3
ReO, ) -+ 4H+ +4e | Rey - 2H,0 +0.26
Re | ReOg{ + 2H+ +2¢ | ReO,{ 4+ H,0 +0.4
ReO7 4 8H+ +7e Reé + 4H,0 . -+0,37
ReO7 + 4H+ | +3¢ | Re gt + 2H,0 +0.51
ReO7 4 2H+ +e | ReOg¢ + 2H,0 +-0.77
ReOy -+ 4H,0 +7e¢ | Re é + 8OH- —0.584
ReO7 + 2H,0 +3e | ReOy | + 40H- —0.595
Rh3+ +3e | Rh ~—40.8
RhCl3- +3e | Rh} + 6Cl- +-0.44
rh | RhaOs{ + 6H* [ -+-6e | 2Rh | + 3H,0 o 40.87
R}f%éi 4H++ | +e | RhCI3- + 2H,0 >+41.4
RhO?+ | 2H+ +e | Rh3++ H,0 4-1.40
RhOZ- + 6H* +2¢ | RhO2+ 4 3H,0 +1.46
Ru?2+ +2¢ | Ru +-0.45
RuCl, 43¢ | Ru{ + 3C1- +0.68
Ru RuCly ~+-2e { Ru?+ + 5Cl- +4-0.3
RuCl;OH2--}- H*| +¢ { RuCl?- 4 H,0 +1.3
RuOjp -+e | RuO%~ +0.59
RuO, | +e | RuO; -+-1.00
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Table 40 (continued)

Symboll  pjohest degree west degree of
Orflg}&' ol['z oxidat{gon +ne Lo oxidation E0, V
Si +2¢ | s2- —0.48
S|+ 2H+ +2¢ Hﬁ,Sf +0.14
58 +2e —0.34
1S J{SCGN)g ¢ ] 2. ZSCN" +0.77
S 0; +-2¢ | 28,03 —0.09 T\
5,08~ + 6H* | +4e [ 28 1 3H,0 L—FU k-
2f1,80, + 2H* | +4e | §,03- + 3H,0 +0.40
2502- 4+ 3H,0 | +4e | 5504 + 60k~ _0.58
9H,50, +H* Toe | HS ,07 + 2H,0 —0.08
rzsoz—*-i- 2H,0 | +2e | 8,04 -+ 40H- —1.42
; 4k +2¢ Hasos + H,0 +0.17
- +2¢ |18 ﬁ+ 2011~ —0.93
2s8i- 1 fote | Tae 8,04 0 +029
250§~ + 5H,0 | +8e | 8,0%- 1 06h- —0.76
SO~ + 8H* +6e | S13 4H0 +0.36
0%- + 4H,0 4-6e | S} -+ 80 —0.75
§~+ 10H- +8¢ | HyS + 4H,0 +0.31
so}- + 4H,0 4+8¢ | S¥~ 4 80H- —0.68
S,02~ +2¢ | 2803 +2.0
+ 3H+ +3e | sbH, —0.51
+ 4 2H+ 43¢ | Sb{+ H,0 +0.212
Sbh,0g4 +- 6H* ~+6¢ 2Sh¢ + 3H,0 +0.152
Sb | SbO3 + 2H,0 | +3e | Sb| + 40H- —0.675
Sb,O, | + 4H*+ | +2e sz0+ + 2H,0 +0.68
SbyOg | + 4H* | +4e 0,4 + 2H,0 +0.69
SbyOs ) + 6H* | 4 Sopont i 1 b +0.58
SbhOz -+ H,0 4-2¢ SbO, + 20 ~0.43
[ sc | ses+ +3e | Sc| —2.08
+ 2H* +2¢ | HaSot —0.40
Se 00y + 4H* | A-4e i + 3H,0 +0.74
Seog % 30,0 | 4e + soli- —0.366
Se03- + 4H* . | +2¢ H,SeOa + H,0 +1.15
-Se0} + H,0 +2¢ | Se03- o+ 20M1- +0.05
+ 4H* +4e | SiH, ' +0.10
+ 4H,0 +4e | SiH, 44 40H~ ~0.73
Si leﬂ- +i4e | Siy ' 6F- —1.2
Si0y 4 + 4H* | +4e | Si] + 2H,0 —0.86
H,S104(hydrous) 4- | -4e + 3H,0 —0.79
Yt 4H+
Si03~ 4+ 8H,0 | -+4e | Si} + 60H- 1.7
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Table 40 (continued)

Symbol 3 '
ofele-|  FoF aton. | +ne Low taaton: °f E0, V
Sn2+ +2e | Sn} —0.140
Sn¢+ +2¢ | Sn3+ +0.15
S Sp4+ ~+4e | Sn +0.01
N | HSnO; + H,0 | +2¢ + 30H- —0.91
Sn(OH)z" +2¢ | HSnOz + 30H- + —0.93
+ H,0
Sr Sr2+ +2e | Sr) -2.89
Ta | Ta;044 + 10H* | -+10e| 2Ta} + 5H,0 —0.81
Te| + 2H* +32¢ | H,Teo —0.72
Te +2¢ | Te2- —1.14
, . + 4H* +4e | Tey -+ 2H,0 +0.53
Te | TeQuit: 4 3H+ | fde | Tol+ 21,0 +0.56
- | TeO} +3H,0 | +4e | Te] + 60OH- —0.57
HeTeO,} -+ 2H* | +2¢ | Te 3t T 4H,0 1,02
Te02~ H,0 +2¢ | TeOd + 20f1- ~>+0.4
Tn | Th +4e 'Thi —1.90
Th(OH), } +4e | Th) -+ 40H- —2.48
Tis+ +2¢ | Ti —1.63
TiO | + 4H: tHe | Ti}+ 2Hy0 —0.86
Ti | Tio¥ -+ 2H+ +de + H,0 ~—0.88
TiO2+ 4 2H* +e i + H,0 ~+0.1
Tis+ +e | Tiz+ —0.37
TiF2-. 4-be | Ti} + 6F- —1.19
t
T+ +e | T —0.336
TIBr +e | TI] + Br- —0.656
TIO +e | T1] + omH- —0.344
T}s+ 42¢ | TI* +1.28
T1,0,} + 3H,0 | +4e | 2TI* + 60H- +0.02
Us+ +3e | U} —1.8
U+ +e | U —0.64
E)o +3e + 30H- —2.17
U 1 + 2H,0 | +4e | U]+ 40H- —2.39
o 4H +e | UA*+ 2H,0 +0.55
U_O +2¢ | UO,{ +0.45
U0 + 4HY +2¢ | U 2H,0 ~ 40.33
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Table 40 (continued)

Symboll  giohest degr st degree of
Orrnghet- lg oxidgﬁe%zfe +ne Longidgt on Eo, V
Ve 1-2¢ | V§ —1.18
ver +amy | ie v —8.255
VO3+ 4 2 te | ve++ H,0 1337
v | vor e | vO+ il
VOf + 2H* +e | VO + H,0 +0.9994
VO% - 4H* +2¢ | V3* + 2H,0 +0.668
VO} + 4H* +3¢ | Va+ + 2H,0 40,360
VOi + 4H* +5¢ | V{+2H o —0.25
VO3I- + 6H* +2¢ +4 3 +1.26
H,VO; + 4H* | 4e | VO2++ 3110 +1.31
WO, | + 4H +4e | W{ + 2H,0 —0.12
W(CN)E- +e | WCN)E- 10,457
W,04 § -+ 2 +2¢ | 2WO, | + H,0 —0.04
|w w%) v+ G +6e | W 4 3H,0 —0.09
{4 2H+ | 426 w, H-'H, —0.03
wo=- + 8H+ +6e Wi H,o +0.05
woi- + 4H,0 | +6e | W] + sohi- —1.05
Y |y +3¢ | Y} —2.37
Znt+ +2¢ | zn —0.7628
Zn(CN)3- +2¢ | Zn)] + 4CN- —1.26
Zn | Zn(NHy)3+ +2¢ | Zn) + 4NH, —1.04
anon) +2¢ | Zn{ 4+ 20H" —1.245 _
Zn02- L'2H,0 | 4-2¢ | Zn} + 40H- —1.216
ZnSJ,(wurtzite) +2e¢ | Zn|} 4 S2- —1.40
Zr0®+ 4 2H+ t-de | Zr} + H,0 —1.57
Zr | ZrO, | + 4H+ | +4e | Zr] + 21,0 —1.43
H,Zt0} + H,0 | +4e | Zr] + 408- —2.36




