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YpaBHeHue Tadena v npencraBreHne
O MeANleHHOM nepeHoce 3NeKTPOoHa
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9.1 y
ObocHoBaHME 3MMNUPUYECKUX COOTHOLLEHUI

O+ne=R; z,-n=1,

E=a+blogi |« 3mnupuueckoe ypasHenue Tadbens, 1905
~ YpaBHeHune
__RT .. _23RT AppeHunyca
a__an—F Nly; D= onE YpaBHeHue batnepa-®onbmepa l
(Butler-Volmer Equation)
|77|>RT/F l
. . anFA @
=nFkc, exp| —
. {anFn} { (1—a)nF77} « RT
i =i, < exp| ——— |—exp| -
RT RT M
i =nFkc, ex PFAyp
MepeHanpsikeHue: N=M¢0—AN @, ...=E-E,,, B R €XP RT
T
B ycnosusx paBHoBecus: I
npomyocmb - L . CooTHoweHue bpéHcTena:
moka — |, =1 =1 =nFk “k“c “Cq NYHelHasa 3aBUCUMOCTb SHepauU
obmeHa B aKmueauuu OT ranbBaHu-NoTeHUnana
. RT K RT Co . "
Ap = In—+ In AG =aAG, =aFA @
Py (a+p)NF  k (a+p)nF c, /' P
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KoaghopuyueHm repeHoca

YpaBHeHune HepHcTa c80b000Has1 aHepausi peakyuu
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Pme. 209. 3aBucuMoCTh KaTOTHOTO IepeHanpsAKeHUsA BOJOPOMHOIO 3JIEKTPOAa
OT_IIOTHOCTH TOKAa /I PA3IMYHEIX METAJIOB M JIEKTDPOIATOB II0 M3MEpPeHHAM
PasHEIX aBTOPOB:

1 — Pb: a — KaGanos, Hopa 178, 6 — I'eccToH 166;

2 — Hg: a — Jlenmna, Bapmuckmitl?™ 178, 6 — Tapensls2, ¢ — Boyner, Patigmx 138 168, '
£ 3."" BOYHCH pI'plO 208, 9 — I/Iod)a 179 lbe s BOK?)EG, A3szam 148; i /’2 73 g’f‘ fj V
Potentiale in Volt,

3 — Cd, Tagenp 132; 4 — Agng Kaﬁauon 11485 5 —rB] Tarbenb 132
6 — Ag: a — KaGanoB 174, 6 — Boypuen, Paiinna 138 158 ¢ — Bokpuc, Assam 148;
= Cu, Xuxamar u Coar 1°9;
8 — Ni: a — Bokpue, ITorrep 204, 6 — Jlerpas, J'Ienmia’-'o' 181,

9 — Fe, chmmr n Cogr 190

10 — Pt: a — Boynen, Paiimun 188168, 6 — dounmep, Buxkx 172 ¢ — ®erTep, OrTo 154,

2 — KaGaHOB 174 , 0 — XurauHr, Coar 199;
11—W, Boxpuc m Azzam 148; 12 —Rh, Xop nmynbnnxep =!= 13— C Ipneii-I'pys u BUKK I"

Polarisationskurven bei 189 C: I. 0,1 n HCl (i:n o,1 n KCl);
II. 0,01 n HC1 (in 0,1 n KCI); HL 0,001 n HC(in 0,1 n KCI).
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NMpumep: BoccTaHoBNEHNE J. Electroanal. Chem. 552 (2003) 247-259
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o =(E—Ey), f=FIRT Zn’" in the presence of 4 M NaClQ, supporting electrolyte.

Influence of temperature on normal pulse polarograms of
Temperature is indicated for each curve. Electrode area: 0.0269 cm?,
Zn** concentration: 0.02 M. Current was recorded 4 s after applica-
tion of the potential pulse on a new mercury drop.



NMpumep: BocctaHosneHune Cr(lIl/1l) B

xenaTax (3amewieHHble A TA-nranabl)
6 r

Cr-CYDTA

4 r Cr-HEDTRA

1/pA

Cr-HEDTRA DMA
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In(k¢/ em s™)

" [CrCYDTAT
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Electrochim. Acta 41 (1996) 1423-1433
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KoHcTaHTa ckopocTu npu
doopmanbLHOM noteHuuane

k, /1073

X

£x

21+04
2.7+05

0.39 + 0.05
1.6 £ 0.1

0.31 + 0.04
041 £+ 0.02
0.30 £+ 0.01
0.33 + 0.03
0.37 £ 0.01
032 + 002
0.39 + 0.02



L . Anal. Chem.
Theory and Application of Cyclic Voltammetry 37 (1965)

far Measurement of Electrode Reaction Kinetics 13911355
RICHARD S. NICHOLSON Variation of Peak Potential
Y = (DﬂfD R) /2 Separations with Kinetic Parameters for
a4 = ?EF@RT A A Cyclic Voltummzt;r
A KoadpdpurumeHTs! andp- " p X
CKopocTb passepTku ~ PY3vM OKUCNEHHON U 20 61
BOCCTaHOBSIEHHOW hopM é gi
5 65
o= T“R‘-af‘\/frﬂﬂg 4 c6
2 72
o , ) 1 84
Determination with Cyclic 0.75 92
Voltammetry of k, for Reduction of 8'2-' 105
Cadmium 0 2; iﬂ
AEp 0.1 219
E'].-' X n! k; »
volt /sec. mv. Y cm./sec. Jlerko nepenyrtatb C U3SMEHe-
gg.g gg g.go 0.25 HuaAmK E, n3-3a OMUYECKOro
, .61 0.25 :
90.0 108 0.48| Q.24 CKAHK&
120.0 115 0.41 0.23 oy = 1/(nF/RT)nFA X

1 L 1;12
20 800 =80 <120 (TﬂDO) Co

{E-E, k, mw w— = F7.0; @ = 0.5
Fhw kA ﬂ' = 0125}& == 0-5




UmnepaHc (2)

di didn

[TepeMeHHbI BO BpeMeHu t noteHuman =
P P H dt  dndt

Ecnn amnnntyga ocumnnsiumin mana, 1 3aBUCMMOCTb TOKa OT NOTeHuMana ~ JIMHenHa

B 9TOM Manom uHTepBsare, ‘ L1
C jol :jmf]g. g N_(di N3 ypaBHEHUS
I dn I l|dn Batnepa-donbmepa
Ry Il
o
-Im(2) ©= Re(Z) = RT/nFi,
ConpoTuerneHne
cTagumu nepeHoca
3apaga
9.2,9.4
f“’ g . Z,,—vMmnepaHc Bapbypra
A 45° :
Rp Rp+©®  Re(2)
b.M. 'pados, E.A. YKuwe, OnekTpoxXuMmmyeckme Luenm nepeMeHHOro Toka, 11

M., Hayka, 1973



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

¢ =(RT/F)(dInj /dE); « =—(RT/F)(dln|j |/dE)
! 1

OTcroga ybpanu n, T.K. nepeHoc boree YemM O4HOro ANeKTpoHa
B OHOWN 3fIeMEeHTapHOU CTagun KpanHe ManoBepOSATEH.

i =i, {exp{agin}—exp[— (- g)TNFU}}

i ®:IZC exp AN A0
— o —
RT

A 30ecb N HyXHO!

12
Pure Appl. Chem. 2014, 86(2): 259—-262



Brensted, J.N. and Petersen K. (1923) Z. Phys. Chem., 108, 185,
Eransted, N., Chem. Kev 5, 231-338 (1928)

k = (Koo K3) k° (1)

where K, and k° are the_equilibrium and rate constants for a
reference reaction, while K, and & 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* — GE, 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 kK = xkrgr, kysT Deing the transition state theory rate
constant, then equafion (I) is equivalent to assuming that the
transmission coefficient x» 1s the same for all reactions in the
SEeries. )




Brénsted Relationship or Brénsted Relation IUPAC

This expression applies to either of the equations
k/p = G(K,q/p)® (for acid catalysis)
or
k/q = Gy Kp/q)® (for base catalysis)

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 ¢ 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 Brdnsted 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.



