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8.3.4 Standardni potencialy [12, 13]
Rada napéti kovi Rada napéti iontia
(kysely roztok ) (kysely roztok )

Ox + e = Red E" (V) Ox + e = Red E"(V)
ULt + e = Li —3,045 | U4t + e = UM 0607
K* + e = K -2925 1Yt 4+ e = Yb¥* —0578
Ca®t + 2 = Ca —2.866 | In’* + 2" = Int  —044
Na;‘ + e~ = Na -2714 *|{Ccft 4+ e = Pt —0408
M%+ + 2 = Mg —2,363 | Ti'* + e = Tt 0369
Be’* 4+ 2 = Be —1847 [E@* 4+ e = Eu¥t -0429
Ap‘: 4+ 3" = Al — 1,662 |V + e = VI 0256
Mg: + 2~ = Mn —1180 [Sn*t 4+ 2em = Sn?t 40,154
an + 2 = Zn —07627 | Cu**  + e = Cu' +0.153
Cr: + 3" = Cr —0,744 [Ru’*Y 4+ e = Rt +023
Ga2+* + 3" = Ga —0529 |[Fe**  + e = Fe* 40771
Fe + 2% = Fe —-0.4002 [2Hg®t + e = Hglt 109075
Cd®t + 2 = Cd —04029 | Pu*™  + e = Put 109818
Co;: + 2 = Co —0277 |Rh** 4+ e = Rh*  +1.20
N12+ + 2 = Ni —0.250 | TPt + 2 = TI* +1.25
s.n2+ + 2&:: = Sn —0,136 | Ce*  + e = Cet 4128
Pb+ + 2 = Pb —0,126 APt 4+ 27 = Aut 41402
2D + 2" = D, —0,0034 | Mn** 4+ e = Mn* +15]
i-+ ----- IR IO BK** 4+ e = BK' +l62
H + 2" = H, +0.0000 [ Pb** + 2¢- = Pt 1180
Tt Co**  + e = Co* 41808
gu+ +2 = Cu +0.337 |AgY + e = Agt  +1980
g + e = Ag +0.799 1

Hg’t  + 2 = Hg +0.854

Pt 4+ 2 = pd +0.987

Pt 4+ 2 = pt ~+1.2

At 4+ 3¢ = Au + 1,498
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Rada napéti nekovii a metaloidii (kysely roztok)
Nekovy (metaloidy) jako Nekovy (metaloidy) jako
redukovadla oxidovadla
Ox + e = Red E"tV) | Ox + e Red E"(V)
H' + ¢~ = H(g) —2.1065] 1H, + e = H"- -225
H,BO; +3H* +3¢ =B + 3H,0-0.8698| Po + 2H' + 2e~ = PoH, —1.00
Si0, +4HY +4e” = Si + 2H,0-0.857 | Bi + 3H* + 3e- = BiH, —0.8
H,PO; + 3H' +3" =P + 3H,0-0505 |Te +2H* +2~ = H,Te —0.718
GeO, +4H' +4e” = Ge +2H,0-015 |As +3H' +3e = AsH, — 0,607
H* 4+ e = 1H, +0.0000| Sb + 3H* + 3e~ = SbH, —0,510
SbO* +2HY +3¢” =Sb + H,O +0.213 |Se +2H' + 2 = H,Se —-0,399
HA 0, +3H' +3 = As +2H,0+0.2476|Ge +4H" +4e” = GeH, —0,3
BiO* +2H' +3¢ =Bi +H0 +0320 |B  +3H* +3¢ = 4BH), 0,14
H,80; +4H" +4¢ =8 + 3H,0+0450 | P +3H* +3~ = PH, —0,063
co +2HY +2° =C + H,O +0.51 Si + 4H' +4e” = SiH, +0,102
TeO, +4HY +4e” = Te +2H,0+0529 |C + 4H" + 4e~ + CH, +0,131
H,Se0; + 4H* +4e” = Se + 3H;0+0740 |S +2HY + 2~ = H,S +0,142
PoO, +4H' +4e” = Po +2H,0+073 |[4N, +4H' + 3¢~ = NHf +0,27
HAtO + H* + e = A, + H,0 +10 1AL, + e7 = At” +0,2
HIO + HY + e =14, +HO0 +145 |1l + e =1 +0,535
HNO, + 3H' +3¢ =1iN; +2H,0+145 |4iBr, + ¢ =Br +1.065
HBrO + H* + e = 4iBr, + H,0 +1,595 |10, +2H' + 2 = H,0 + 1229
HCIO + H' + ¢ =1Cl, + H,O +1,630 |1iCl, + 7 =CI- +1,359
0, +2HY +2 =0, +H0 +207 |0 +2H' +2 = H0 +2422

1F, + H* + e = HF(ag) +306
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Rada napéti komplikovanéjsich redox systémi ( kysely roztok )

Ox + e = Red E%V)
H,PO, + 2H* 4+ 2~ = H;PO, + H,0 —0499
H,PO, + 2H' 4+ 2 = HPO; + H,0 _027
2803 + 10HY + 8¢~ = S0 4+ 5H,0 +029
S0~ + 4H' + 2 = HS0;, + HO0 +0172
H,;AsO, + 2H' 4+ 27 = HAsO; + H,0 +0,560
0, + 2HY 4 2 = ,0, +0,682 4
NO; + 3H" + 2~ = HNO, + H,0 +0,94
NO; + 4H' + 3¢~ = NO + 2H,0 4096
HNO, + H" + e = NO + H,0 +0,98
105 + 6H' + 6e” = I + 3H,0  +1.086
Se0;~ +  4H* + 2 = H80; + H,0 4115
MnO, + 4H' 4+ 27 = Mn** 4+ 2H,0 4123
Cr,0%- + 14H" + 6~ = 20** + TH,0 4133
Cloy + 6H" 4+ 6e” = CI° + 3H,0  +145
PbO, + 4HT + 2¢° = Pp*t + 2H,0 41455
HCIO + HY + 2 = a- + H,0 41495
MnO; + B8H' + 5= = Mn’t 4 4H,0 4+15]
Hzo;:_ + 2HY + 2¢ = 2H20 +1,776
) + 2ZH" + 2 = 0O, + H,0 +2,07
F,0 + 2HY + 4= = 2F" + H,0 +2.15
S,0¢” + 2H* 4 2e- = 2HSO; 1218
FeOj~ + 8H' 43¢ = F’t 4 4H,0 1229
O(g) + 2H' 4 2 = H,0 +2,422
HXeO;  + 2HT + 2~ = XeO, + 3H,0  +3,00

Rada napéti kovii (zdsadity roztok)

8.3 Elektrodové potencialy
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Ox + e = Red EV)

Lit + e = Li —3,045
Ca(OH), + 2 = Ca + 20H- -—3,02

K* + e = K —2,925
Na™ + e = Na -2,714
Mg(OH), + 2" = Mg + 20H™ —2,690
BeO + HO + 2¢- = Be + 20H- —2613
Al(OH); + 3" = Al + 40H- —233

Mn(OH), + 2~ = Mn + 20H- —1,55
Ga(OH); + 3~ = Ga + 40H- —1.219
Zn(OH);~ + 2 = Zn + 40H- —1,215
Cr(OH); + 3 = Cr + 40H- —1.27
Sn(OH); + 2 = Sn + 30H™ —-0,909
Fe(OH), + 2~ = Fe + 20H- —0877
Cd(OH), +2 = «d + 20H- —0,809
Co(OH), + 2~ = Co + 20H- -0.73
Ni(OH), + 2 = Nj + 20H- —0,72
Sb(OH),; + 3" = S$b + 40H™ —0,66
Pb(OH); + 2~ = Pb + 30H  —0,540
Bi,0, + 3H,O + 6~ = 2Bi + 60H- —046
Cu(OH), + 27 = Cu + 20H- —0,22
Pd(OH), + 2" = Pd + 20H~ +0,07
HgO + H,O + 2~ = Hg + 20H- +0,098
Pt(OH), + 2 = Pt + 20H™ +0,15
Ag,0 + H,O + 2= = 2Ag + 20H™ 40,345
H,Au0; + H,0 + 3¢~ = Au + 40H~ +0,70

Rada napéti pfi zméndch oxidaéniho éisla (zdsadity roztok)

Ox 4+ e~ = Red EV)
U(OH), + e = UOH), + OH™ —220
Cr(OH), + e = CrOH), + OH™ —1,10
Pu(OH), + e = Pu(OH), + OH- -0963
Sn(OH); + 2 = Sn(OH); + 30H™ —0,93
Fe(OH), + e = Fe(OH), + OH™ —0,559
2Cu(OH), + 2% = Cu,0+HO + 20H" —0,080
TI(OH), + 2 = TIOH) + 20H" —0,05
Mn(OH), + e = Mn(OH), + OH™ +0,15
Co(OH), + e = Co(OH), + OH- 40,17
PbO, + H,O 4 2= = PbO + 20H™ 40,247
2Ag0 + H,0  + 2~ = Ag0 + 20H™ 40,607
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Rada napéti nekovii (zdsadity roztok)

Nekovy jako redukovadla

Nekovy jako oxidovadla

Ox + ¢ =Red E"(V) Ox + e” =Red E"V)
H,0 + e =H(g)+OH™ —29345 | iH, +e =H —225
H,PO, +e &P +20H -205 |As +3H,0 43¢ =AsH, +30H —1435
SiI0;" +3H,0 +de” =Si +60H™ —1,697 |Te +27 =Te' ~1,143
2H,0 +2~ =H, +20H -082806| Se +27 =Se'” —0.92
AsO;  +2H;0 43¢ =As +40H —0675 |P  +3H,0 +3¢~ =PH, +30H -0891
SO1~ +3H,0 +4e” =S +60H" —0,6] N, +3H,0 43~ =NH; +30H -0.74
TeO;” +3H,0 +4c” =Te +60H™ —057 |Si +4H,0 +de =SiH, +40H —0.73
HCO; +H,0 +2  ==C +30H™ —052 C  +4H,0 +4e” =CH, +40H -070
Se03” +3H,0 +4e” =Se +60H™ —0366 |S +2 =8 —0.447
20107 +2H,0 +2~ =Cl, +40H” +042 |0, +H,0 +2 =HO; +OH~ —0076
2NO; +4H,O +6e” =N, +80H™ +04l 10, +H,0 42 =20H" +0.401
2BrO~ +2H,0 +2” =Br, +40H" +0457 |1, + e =1 +0.,5355
2100 +2H,0 +2” =1, +40H +0434 1Br, + e~ =Br +1,0652
0, +H,0 42" =0, +20H +124 |iCl, + e =CI° +1,359 5
0O +H,0 +2~ =20H" +1.594
1F, + e” =F~ +2.87

Rada napéti komplikovanéjsich redox systémi (zdsadity roztok )

Ox + e = Red E%V)
H,BO;  + SH,0 + 8e = BHj + 8OH-  —124
PO}’ + 2H,0 4 2 = HPOI- + 30H" -112
S0;~ + H0 4+ 2 = S0~ + 20H" —093
AsQ}~ + 3H,0 4+ 2~ = H,AsO; 4+ 40H™ -068
28057+ 3H,0  + 4e- = S0 + 60H™ 0571
CrOj- + 4H,0 4+ 3e” = CrOH);, + S0H -0,13
MnoO, + 2H,0 4 2 = Mn(OH); + 20H" -0,05
NO; + H,0 + 2e” = NO,; + 20H™ +0,01
Se03~ + H,0 4 2 = Se0;i” + 20H" 40,05
8,0;" + 2e” = 25,0} +0,09
NO; +2H0 +3 = NO + 40H™  +0,13
PbO, + H0 4+ 2~ = PbO(erv.) + 20H™ 40247
MnO;  + 2H,0 + 3~ = MnO, + 40H™ 40,588
cloy +3H0 4+ 6- = C + 60H™ 4062
HO; + H,0  + 2" = 30H- +0,878
Clo- + H,0 4 2" = CI- + 20H™ 4085
FeO2~ + 4H,0 + 3e- = Fe(OH); + 40H- +090
HXeO; + 2H,0 + 2~ = HXeO, + 40H- +094
0, +HO0O +22 = 0 + 20H" 41,24
F,0 + H,O 4+ d4e- = 2F + 20H" 4132
0 + HO 4 2 = 20H" +1,594
8,03~ + e = 280;° +2,01
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8.4 lontovy souéin vody a hodnota pH

Pro disocia¢ni rovnovahu vody
H,0 H* + OH™

plati podle zdkona o piisobeni hmoty vztah:

—
-—

[H*].[OH ]
[H,0]

K,

Vztahneme-li prakticky konstantni koncentraci nedisociovanych molekul vody do
rovnovaziné konstanty, ziskame iontovy souéin vody:

Kyo = [H'].[OH7]

popi. (Ky oy = @y - apy-, dosadi-li se misto koncentraci aktivity.”
Jak vyplyva z vodivostnich méfeni (viz tab. 8.4.1), je hodnota iontového souinu
vody pfi 25 °C
[H*].[OH™] = 107 ¥ molP . 172,
Zaporny dekadicky logaritmus koncentrace vodikovych ionti, resp. aktivity vodiko-
vych iontil se oznaCuje jako hodnota pH:

pH

—log [H*], popi. pH = —log ay.

Analogicky pro koncentraci hydroxidovych ionti plati:

pOH = —log [OH™]

Obé velifiny jsou v tomto vzajemném vztahu:

pH + pOH = pKy;,, = 14

Vypocet koncentrace vodikovych iontis z hodnoty pH a naopak [14]
Podle definiéni rovnice hodnoty pH plati:

pH = —log[H*] « [H*] = 10"PH

* Pro hydratované ionty vodiku se ziednodusené pouZiva symbol H*.

® Pod pojmem aktivita se rozumi Géinna koncentrace rozpuiténeé Eastice X; lze ji vyjadfit pomoci aktivitni-
ho koeficientu y vztahem: ay = [X]. yy.



