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“minimiza” la caida ohmica:
KNO, 0.1 mol/L=R |
IR, =E 2

— *~caida 6hmica

“Minimiza” el nimero de
ransporte del despolarizante: I, =t1 +tI,

a) Sin e
t, =" ~0.5
_ AC.+
b) Con
L= LG, < 0.001
AC.+ +
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Leyes de Faraday

Q=nFm F =96500 C/mole
(dQ/dt) =1 =nF(dm/dt) =nF v

elec

Cte.

Ecuacion de Nernst-Planck + 6
/ / cero

L Velocidad de transferencia de masa
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< difusion
&S/ \_"\ migracién

; conveccion

v

Capa de difusion de Nernst
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" Sampling
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{(faradaic)
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(a) ) )

Figure 5,13 Sampled-current voktammety. () Step waveforms applied n a seres of '
experiments, () Curtent-time curves observed in response o th steps (¢) Sampled-curtet

voltammogram.
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Fic. 2.10. Variacién de la concentracién de la sustancia electroactiva en la

superficie del electrodo en funcién del tiempo.
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Fic. 2.11. Variacién de la concentracién de la especie eleqtroactiva en fun.
cién de la distancia al electrodo para un potencial determinado aplicado al
mismo v en disolucién agitada.
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Figure 5.2.1

Concentration profiles for sevesalntimes, aftsy the siart of a Cottrell experiment. Do=
1 x 10-% cm?/sec. 10
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Fic. 2.12. a) Variacién del perfil de la concentracién de Red en funcién de la
distancia al electrodo del potencial del mismo; b) variaciéon de i frente al po-
cial aplicado al electrodo.
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FiG. 2.13. a) Variacién del perfil de la concentracién de Ox en funcién del

potencial aplicado al electrodo y de la distancia al mismo; b) variacién de
la onrriente FpUNeduacifnies.funtidn del potencial, 12
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Fig. 2.13. a) Variacién del perfil de la concentracién de Ox en funcién del

potencial aplicado al electrodo y de la distancia al mismo; b) variacién de
1a enrrientdQlENredndcién-emfunoién del potencial. 17
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Figure 4-2 / Hydrodynamic voltammogram with representative concen-
tration-distance profiles forvassolution sontaining 1 mM of O and né R.



J
(dQ/dt) =i = nF(dm/dt) =nF v,

co f-—-—-- /
Co ‘ I, = nFDo(Co-C,))/0
/ I,,=nFDoCo/d |
Colx=0) M i
I.,=kCo
e
o o ; I

Figure 1.4.1 Concentration profiles (solid lines) and diffusion layer approximation (dashed
lines). x = O corresponds to the electrode surface and 8 is the diffusion layer thickness.
Concentration profiles are shown at two different electrode potentials: (/) where Co(x = 0)

is about C &/2, (2) where Co(x = 0) ~ O and i = i,. Lg
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Ut ® (dColdx)y=0 = DoldColdr)y= (143)

If one further assumes a linear concentration gradient within the diffusion layer, then,
from equation 1.4.3

Uy = DolC§ = Colr = 0 (144
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Since &g is often unknown, it is convenient to combine it with the diffusion coefficient
produce a single constant, mg = D /8¢, and to write equation 1.4.4 as

Ume = MolCE — Colx = 0)] (14.

The proportionality constant, mq, called the mass-transfer coefficient, has units

cm/s (which are those of a rate constant of a first-order heterogeneous reaction; s
Chapter 3). These units follow from those of v and Cop, but can also be thought of
volume flow/s per unit area (cm® s™! cm™2).1! Thus, from equatlons 14.1 and 1.4
and taking a reduction current as posmve [1 €., i 1s positive when CO > Colx = 0)], v
obtain ‘

—1 = MolCh — Colx = 0)] (14.

Under the conchtlons of a net cathodlc reaction, R is produced at the electrode surface,
_that Cr(x = 0) > CR (where CR 1s the bulk concentration of R). Therefore,

= m[Cr(x = 0) — C¥ (14

nFA
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i la reaccidon
i i 1. correspondientg a
intensidad-potencial global, <
Curva inte electroqufmica Ox+ne = Red.

Itotal — 1oxidaci(’)n

- ireducci(’)n : EQUILIBRIO ioxidac = ireducc; IT= O
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Controlled potential:
(Cottrell equation)

(Ilkovic equation)

Controlled current:

(Sand equation)

1/2

Rotating disk electrode:
(Levich equation)

i1=

[Linear potentlal sweep (peak

i) = EFAD&,@\-. C* / |

.n.lfztlf\
= |708nDé’chrn213t1!1 N .

nFADY*TT|~

0.620nFA D% -”jco

current, reversible wave)
e, = [(2.69 x 105)n3’2AD”2v” c3
2007

I.

lim

=mCo
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¥ oL T e To omeit the mention of Bumphry Davy from any dizeussion of Michael Faradag'z (1791 o
i 4o e 1867) contribution to electrochemistry would be o omit an essential element of 2 b 1-}
T o e equation. 4
¥ i - P o = Travy waas Faraday's mentor im his early years of physics and electrochemistry research. For :3
e e a time, in fcl, Faraday estended and developed the rescarch begun by Davy at the Roval Institution {84
R r ._'_ T ’ - in Lomden, whers Faraday begas his career in 1313 as Tavy's Laboratery Assistant. Most of Faraday's |
. &t % T A= early experiments — and pablished papers — bore the slamp of Dav's involvement. E '
pom e e e = Faraday achieved scientific prominenee of hiz own for the First Law of Flectrechemising i
P e e T deseloped m 133H: “The chemical power of a current of eleciricity iz in direct proportion igdhe ;
; _1_:.- S kS ahsalute gaantity of electricity which passes.” ::
f e e B Thie Seconid Law of Eliectrochemising also defined by Fardax, stales M\j{ljrmiml i*l
- equivalents eoineide, and are the same, with ordinary chimicabequialents S i
= Thework that led to these two las also resolved in utang bf the modim L'I.z-rnmhﬁtﬂum::. o
— electrode. electrobyde, and iom, 1o name 2 few — all cotnedihy Fagaday - [
liaat Farsday didn’t consigder himself an electrochemist; hgpreferred the Gt uﬁIL.mI i
: philosapher” and devated bis ife to proving theingerennection of nziural foress His '
elisctrochemical resgiineh o3 one outooms of this effopt evploring fhe connection hedwees the =
cheataedl and electrical Bes of.theH e hatdert Ambing Faraday's eneatest sccomplishments are; |2
= Hiz dizivers ||Fth1n|u|wHE'1lldn[[iqi;::gi.nﬂﬂ'h.'* rielated deselopment of the first !
transformer. elegtnic senerater, and the eleciric mador, i
» hevelopment of Mndsmenial biws of eleciromazmedizm. iy
= Dhssiwery of e “Farzduy Effoct”, the rofation of the plane of polarizatiss of [hi by a o
= sagnelic Bield (uhich later served s the foundstion for the Geld of magneto-oplics). fi::'
e

* Dzoovery of paramagsetism and diamagnelizm

3 . Faraday was &lso a superh lectarer god inifiated too beclure senes, the “Foday Evening

P R Dizeourses” and the “(hrishmas Lectarea” &1 the Boval lstbation. Both series confinge to this dx
- 1hq.]: h:- arees from eIy hamhle rnt,:inninﬂ:-:, left 2ehwal at 1he- ag of I"‘ and was

b ® G scienkists {5
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