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---
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BK200AAB - 1.900 2,000
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%5 | ThER®E 3t/ X1, HA0Y(B)(1035k8)

IE4B: NiOOH + H,0 + e~ = Ni(OH), + OH- 1.2V
BM: MH+OH =M+H,0 +e"


http://industrial.panasonic.com/cdbs/www-data/pdf/ACG4000/ACG4000PJ12.pdf
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Gouy (-Chapman)’s theory of EDL (1910)

GC 222F266b ZF¢2
Ca = jr oS ( ORT )
€ zF¢; GC €
= ——cosh ( ) Wheng, =0 (C . = —
d, 2RT - d

d = RT e ol

Debye length (after Debye-Hickel theory (1923))

cf. two parallel plate capacitor

QM



Thickness of EDL

Distance when 99.9 % ¢, reduces,

d(X') /by = e =0.001
X = —In(0.001)/kp

¢/moldm™ kg /nm xj,/nm

0.001 9.59 44.2
0.010 3.03 14.0
0.100 0.96 4.4

1.000 0.30 1.4




Grahame’s model of EDL at the Hg | water interface

SOLUTION

©
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t—_OUTER HELMHOLTZ PLANE
INNER HELMHOLTZ PLANE

POTENTIAL

Tre. 17. Schematic representation of the electrical donble layer at the potential of the
electrocapillary maximum. Small circles represent adsorbed ions. Large circles represent
golvated ions. Dotted circles represent ‘' ghosts”, ions which would be present if the double
layer were not there,
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F1c. 18. Schematic representation of the electricel double layer with negative polariza-
tion. Note absence of adserbed ions and increased concentration of positive ions as com-
pared with figure 17. The concentration of *' ghosts™ is also increased.

Fi6. 19. Schematic representation of the electrical deuble layer with positive polariza-
tion. Note preacnee of adsorbed anions. Diffuse double layer ia identical with that
depicted in figure 18.

D. C. Grahame, Chem. Rev., 41, 441-501 (1947).
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Potential (Volts vs Pc/Fc*)

-2.0
Potential (Volts vs Pc/Pc*)

-3.0

-3.0

E= DA (EBi) EXES(E
i) Mo MhmHh

Q. Xie, E. Perez-Cordero, and L. Echegoyan, J. Am. Chem. Soc., 114,
3978-3980 (1992). Reduction of C60 and C70 in CH3CN/toluene at -
10 -C using (aand c) cyclic voltammetry at a 100 mV/s scan rate and
(b and d)differential pulse voltammetry (50-mV pulse, 50-ms pulse
width, 300 ms period, 25 mV/s scan rate).
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potentiostatic amperometry
linear-sweep voltammetry

cyclic voltammetry
potential-step chronoamperometry
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galvanostatic potentimetry
chronopotentiometry
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SE D LEBIREL m; DHRERIE ?

Electrode Transp. mode m; A Current Remarks
Rotating disk conv. + diff.  vp.D?Pw'*(d/n)"
Micro hemisph.  diff. D/r 2
31847%/D*
Micro disk diff. 4D/(xr) ar*  i=4FcDr  Saito eqn.”
12907/ D"
Nernst tranp. layer  conv. + diff. D/6
Macro electrode  diff. \VD/(rt)
Dropp. Hg conv.+ diff \1D/(3nt)

v, = 0.62046 (Levich number)

* Time to reach within 1 % of the ss (K. B. Oldham, J. C. Myland, A. M. Bond, “Electrochemical Science
and Technology” Wiley, (2012).)

*#Y. Saito, Rev. Polarogr., 15, 177 (1968).
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F.G. Cottrell, Z. phys. Chem. 42, 385 (1903).
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r =50 um, Doy = Dgrg = 10° cm? s2, E = E0-0.256 VV

A. Molina, J. Gonzalez, M. C. Henstridge, R. G. Compton, Electrochim. Acta, 56 (2011) 4589.
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Figure 3. Concentration profiles of cylindrical (3a) and spherical (3b)
electrodes for the application of a potential pulse. Dashed lines
correspond to their linear concentration profiles. (E — E”) = —500 mV:
ro = 1 um. Other conditions as in Figure 2.
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:1 é a 10
(r-ry)/um
A. Molina, J. Gonzélez, F. Martinez-Ortiz, R. G. Compton, EJ. Phys. Chem. C, 114 (2010) 4093.
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Fig. 4. Variation of the dimensionless linear diffusion layers (Sﬁ/rd) and (ngw) with
the potential, calculated using Eqs. (18) and (19) for disks and bands, respectively,
in Linear Sweep Voltammetry for different values of the o parameter (shown in the
curves). (cx/cs) = 0. Eigjial —E°=0.3V. T=298.15K.
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It — 0) = nFc"R*V 7D/t 1)

whereas in the long time limit, the Saito equation,?

I(t — o) = dnFc’DR 2)

Shaup and Szabo (1982) (K. Aoki and J. Osteryoung (1981))

(1) R 4 —0.39115R
— =1+ +[=—1)ex 3)
naFc’ DR /aDt ("r ) p{ } (

~ M x@

Mahon and Oldham(2005)
_I0 _
naFc’ DR
1 6 39 3677 ,
ﬁ@-l-l-l— i 25-I- 296 6 =1.281
1£ N 8 N 95932 B PR - g1/
T m 2792 3880 4500 6 = 1.281

0 = Dt/R?
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SOOMREBNERERIZHEADIZES L[ (OMB book, p.247)

r(m) D (cm”2/s) time to reach 1 % of s. s. current
1.00E-03 1.00E-05 1.29E+06
5.00E-04 1.00E-05 3.23E+05
2.00E-04 1.00E-05 5.16E+04
1.00E-04 1.00E-05 1.29E+04
5.00E-05 1.00E-05 3.23E+03
2.00E-05 1.00E-05 5.16E+02
1.00E-05 1.00E-05 1.29E+02
5.00E-05 1.00E-05 3.23E+03
2.00E-06 1.00E-05 5.16E+00
1.00E-06 1.00E-05 1.29E+00




Linear-scan and cyclic voltammetry
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calx, t) = CR T

calx, t) =cB + (x, 1)

iy (¥ )

——I(t) = nFA\/Ds [c2 — ¢s5(0,1)]

K. B. Oldham, Adv. Eng. Software, 41 (2010)9; K. B. Oldham, J. C. Myland, Electrochim. Acta, 56 (2011) 10612.
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