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KuHeTuka ctaamm nepeHoca 3apspa

YpaBHeHune Tadens
deHomeHonorn4yeckne obocHoBaHMSA
JOKCnepuMeHTarnbHoOe onpeageneHne CKOpocTn cTaanm nepeHoca 3apsiga
Teopua 3amenneHHoro paspsiaa
JKCrnepuMeHTarnbHasa nNpoBepka —3aBUCMMOCTM TOKa:
- OT NoTeHumnana
- OT KOHUEHTpaunmn anektTponuta oHa
- OT Temrniepartypsbl
- OT NpMpoAdbLlI MaTtepuana anekTpoga
BoccTaHoBnNeHne aHMOHOB: 3fleKTpoCcTaTnKa NpoTnB cBOOOAHOW 3HEPTUN
icnpaBneHHbIe TapeneBckme 3aBUCUMOCTU
«MonekynspHble» anekTpoctaTuyeckne adpeKTbl

http://www.elch.chem.msu.ru/rus/wp/index.php/opotok/



[pn cTaumoHapHOU
andpdysnm K nrocKkomy

8.4

anekTpoay:

CkopocTb cTagum
nepeHoca aneKTpoHa

CmeluaHHbIN TOK

\ [MpegenbHbin ANPAY3NOHHbLIN TOK
I

. . (0) I '[~"
. ] = tg KoHcTaHTa
i (0) -1 CKOpPOCTW nepeHoca
| d | ANEeKTpoHa
=20 =10 10 20
nkn
------ RT

QD)+ 1ie = R
[lepeHoc anekmpoHa

Y(E)
A ks?

e /2 0,4

1—a no BT )" ’
(DO GDE TU } 03
0,2

1/2 :
i = FSDB’IE o [ ﬁ ] pl/2 WY(E) g1

KoHcTaHTa
CKOPOCTK nepeHoca

IC.-)J'IeKTpO!-|a
0,2 —n(E“' E’l/Z)




YpaeHeHUe
Tagpens

1862-1918

A

11. An Quecksilber (und anniihernd auch an Blei und Kadmium)
wurde fiir die Abhiingigkeit des Kathodenpotentials ¢ von der Strom-
dichte .J die Gleichung: :

e=atblogJ
bestiitigt gefunden, worin @ und » Konstante sind. Der Wert fiir b

fand sich bei 12° zu 0-10°7.
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Z. Phys. Chem. 1905, Bd.50, S.641-712

Uber die Polarisation
bei kathodischer Wasserstoffentwicklung.

Von
Julius Tafel.

(Mit 15 Figuren im Text.)

Wiirzburg, Chemisches Institut der Universitit, Oktober 1904.
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| Yo namepun Tadenb?
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Ons kaxgoro metanna Oblin

uccriegoBaH MHTepBan nepe-
Hanps>XXeHUn LUMPUHOU
He 6ornee 0.2-0.3 B

Kak ncronkosan Tadenb

TO, YTO OH uamepun?

PeKOMOMHaALUMOHHBLIN

MeXaHU3M,
cM. K.Muller “Who was Tafel?”

(J.Res. Inst. Catal., Hokkaido Univ.,

1 17 (1969) 54
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YpaBHeHue Tadensa u npeacraBneHue
O MeArieHHOM nepeHoce 3NIeKTPOHa

R. Audubert, J. chim. phys., 21 (1924) 351
J.A.V. Butler, Trans. Faraday Soc., 19 (1924) 729, 734
T. Erdey-Gruz, M.Volmer, Z. phys. Chem. A, 150 (1930) 203
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O60ocHOBaHNE 3MMUPUYECKUX COOTHOLLEHNN
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Brensted. J.N. and Petersen K. (1923) Z. Phys. Chem., 108, 185,
Eransted, M., Chem. Kev 5. 231-338 (1928)

k = (Ko K2 k° (1)

where K, and k° are the_equilibrium and rate constants for a
reference reaction, while K, and k are the equilibrium and rate
constants for a related reaction where a substituent has affected
the rate and equilibrium but not the mechanism. In terms of the
free energy of activation for the reaction, G*, and the standard
free energy difference between reactants and products, AG,
equation (1) can be written

AG* = BAAG + constant (2)

Where AG* = G* — G}, AAG = AG — AG,, and G and AG,
are the activation and standard free energies for the reference
reaction, respectively. Equation (2) assumes that dynamical

factors are the same in the series of reactions. (If the rate constant
is written k = xkrs7, krs7 Deing the transition state theory rate
constant, then equation (1) is equivalent to assuming that the
transmission coefficient x 1s the same for all reactions in the
series.)




Brénsted Relationship or Brénsted Relation IUPAC

This expression applies to either of the equations

I

k./p G,(K,g/p)*® (for acid catalysis)
or

G, (K,p/q)? (for base catalysis)

1l

ky/q

where a«, B, G, and G, are constant for a given reaction series, « and f are called Brg¢nsted
exponents, k, and k, are catalytic coefficients (or rate coefficients of reactions whose rates depend
on the concentrations of an acid or a base, respectively), K, is the acid dissociation constant of
the acid catalyst, p is the number of equivalent acidic protons in the acid, and g is the number
of equivalent basic sites in its conjugate base. The second equation isthe corresponding equation
for a base catalyst.

LINEAR GIBBS ENERGY RELATION

A linear correlation between the logarithm of a rate constant or
equilibrium constant for one series of reactions with the logarithm of the
rate constant or equilibrium constant for a related series of reactions.
Typical examples of such relations (frequently still known as "linear free
energy relations") are the Brénsted relation, and the Hammett po equation (see
o-value) .

The name arises because the logarithm of an equilibrium constant (at
constant temperature and pressure) is proportional to a standard Gibbs
energy change, and the logarithm of a rate constant. is a linear function of
a Gibbs energy of activation.



Definition of the transfer coefficient in
electrochemistry
(IUPAC Recommendations 2014)

¢ =(RT/F)(dInj_/dE); « =—(RT/F)(dIn|j |/dE)
1 1

OTcrloga ybpanu n, T.K. nepeHoc boree Yem O4HOro ANeKTPoHa
B OQHOWN 3neMeHTapHOW cTagnun KpanHe ManoBepOSTEH.

[ =1, {exp[azl;n} —exp [— (I —;;NFU }}
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Pure Appl. Chem. 2014; 86(2): 259-262



9.1, 9.6

Teopusa 3amegneHHoro paspsga: A.H.OpymkuH, 1933

JlnHenHasa 3aBNCUMOCTb IHEPrmnm aktnBauun oT nageHnd noteHumara

B 30HE peakunn A 7* _ aAG A= OtF(A;@ -y,)

3aBUCUMOCTb KOHLIEHTpaL MM peareHTa OT NnoTeHunana B 30He peakumm
(ncu-npum nomeHyuars) n aHeprun agcopodunm (g) peareHta n npoaykra
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9.6

BoccTraHoBneHe aHMOHOB Ha OTpULaTENbHO 3apsKEHHOM
lgi-1lgcs— const NOBEPXHOCTY

CHWXeHne KoHLEeHTpauuu anektTponuta doHa:
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MeTannbl ¢ pa3HbIiMK NOTEHUMaNaMm HyneBoro 3apsaga (nH3):
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9.7

YyeT MOneKkynspHOro CTPOEeHUs1 peareHTta

AGna :FU+WR _WO AG™ = WO +0[AGn3

B Teopum 3aMeanieHHoro paspsiaa
Wo=Fzw,+g,, Wo=Fz,, iy, + g,
115 NOnMaToMHOro peareHTa \ T

W = FZ gy 2= Z qj/ KBaHTOBasi Xumusi
J J

[Tpobnemsl
HeonpegeneHHOCTb pacCTOAHNSA MakCUManbHOro NpubnmxeHns

O,D,HOBpeMeHHOG ydqyacTtune B peakuunm peareHToB, HaxogAawnxca Ha
Pa3HbIX PACCTOAHNAX OT MOBEPXHOCTU

PeanbHoe pacnpeneneHne rnoteHuunasia B 30He peakunn

3aBMCUMOCTb 3Heprum agcopbuum ot NnoTeHunana 15



NMpumep: mogenupoBaHue OpUeHTaUNOHHbIX 3pheKkToB AN aKkBaxnopuUaAHbIX
komnnekcosB Pt(ll)
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NMpumep: MmogenupoBaHMe opueHTaUUOHHbIX adpdeKkToB AnA
MOHHbIX Nap [S,04]> ¢ KATUOHOM LLENIOYHOro MeTanna
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by 7/ nm

OueHka nopsaAaka BeJiIN4YnHbl KOHCTAHTbI CKOpOCTI/I!
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BaXxHble aHanorum ¢ roMoreHHbIMu PeakKunAMUN nepeHoca IJIeKTpoHa

1. AHUOH-aHUOHHas1 accoyuauus (nNpu ebICOKUX KOHUeHmMpauyusix
arekmposiuma ¢goHa)

[CoEdta]-+ I = [CoEdtal-. I Wonnas napa ?

2 .
|CoEdtal-, IF + hv = [CoEdta]-—, I". KoHCTaHTh
l YCTONYUBOCTU
Kip. 1 mol™! or kg mol™!
A [lepeHocC 3apsaga: 05 . 3
.1 -
| CaxapHblV g4 MOJISIPHbIE
. /| cupon !
0.3
0.7 F /
o2 . p
05F g e H
MONASbHbIE
0.1
03+
O | | | | | 1
O0.1F 10 20 30 40 50 60
e ¢, /100 ml
N . 1 1 . KoHueHTpauusa cupona
22000 24000 26000 28000 30000 32000 34000 18

V. cm”!



BaxHble aHanorum c roMoreHHbIMU peakuMsaMU NepeHoca 3neKTpoHa
I-10°%A
2. KamuoHHbIU Kamanu3 25k .
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peakyusi
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2. KamuoHHbIU Kamanu3 romozeHHasi

peakKkuyusi 8 pacmeope
[Fe(CN)g]* +n M* + [Fe(CN)g]* =

O(2A)
Li(2A)

[Tonoca nepeHoca

3apsaa B cnekTpe C(4A)
rnornoweHuns
- C(3A)
A v :V.-.r _': 3 Y
Kt2.2M
0.15 f
Liy[Fe{ CN),]» TH,0
0.10 |
005 |k
Lit2.5...10 M
0k | I | 1
[ 2000 14000 | G000 v/em™ I
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