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£ 2k Cofacial bis-cobalt tetraphenylporphyrin +=4) 3¢E50] 49 &) €2 133 microe-
lectrodell A &8 Ak AHF Y A7 AFel os i) BY whE-g 24T Microelectrode
Apgsle] AR o AL HAG #gES Feld /2 WIS AL &3 A AFHEE
28] g2 2353 g4 oE e eyl dvle] R 4-9¢]A monomer?q] cobalt tetraphenylporphyrin
313Hgo] A oA At 34l g F2e F7 AAEU H0:2 7= 2 AAg- 22 A=A,
dimer?] cofacial bis-cobalt tetraphenylporphyrin =3 #EE0] FAH AT A= FF YA
H:02 7h= 4 Az} dkg-o2 Agsgic}. o]} 222 4kke] Y w3 HAHSZ nlrlgHez il
A Al vhgo 2 Fo]Hrh

ABSTRACT. The eletrocatalytic reduction of dioxygen is investigated by cyclic voltammetry and
chronocamperometry at glassy carbon electrode and carbon microelectrode coated with a variety of cobalt
phenylporphyrins. The n value obtained at carbon microelectrode is slightly different from that determi-
ned at glassy carbon electrode. Dioxygen reduction catalyzed by the monormeric porphyrin Co(ID-TPP
mainly occurs through the 22~ reduction pathway resulting in the formation of hydrogen peroxide, elect-
rocatalytic process carries out 4¢~ reduction pathway of dioxygen to H.O at the electrodes coated with
bis-cobalt phenylporphyrins. The electrocatalytic reduction of dioxygen is irreversible and diffusion cont-
rolled.
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Fig. 1. Molecular structure for the cobalt tetrapheny-
Iporphyrin (Co(ID-TPP).
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Fig. 2. Molecular structure for the cofacial bis-cobalt
tetraphenyl porphyrin (Co(ll),-TPP).
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Fig. 3. Cyclic voltammograms recorded for oxygen
reduction at glassy carbon electrode in 1 M KOH so-
lution. Scan rate was 20 mV/s.
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Fig. 4. Voltammograms recorded for oxygen reduc-
tion in an oxygen saturated 1M KOH solution at
{A) bare glassy carbon electrode and (B) Co(II)-1
modified glassy carbon electrode. Scan rates were
@ 5, (b) 10, (c) 20, {(d) 30, (¢) 40 and (f) 50 mV/s.
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Fig. 5. Voltammograms recorded for oxygen reduc-

tion in an oxygen saturated 1M KOH solution at

a bare (a), Co(ll) monomer (b), Co{ID)-1 (c}, Co(I)-

2 (d), modified electrodes. Scan rate was 20 mV/s.
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Fig. 6. Plots of peak current vs. v'* for a Fig. 3 and
Fig. 4.
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Fig 7. Plots of In(peak current) vs. peak potential
for F1g.3 (A) and Fig. 4 (B).
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Table 1. Electrokinetic parametres for oxygen reduc-
tion at various electrodes

n
Sample an, ke
a b ¢

Bare 048 324X107%* 18 19 1.9
Co(ll) 049 727X107* 21 2.1 23
Co(il),-1 049 834X10°* 33 34 36
Co(ll)-2 051 903x107° 34 36 37
CoID)-3 049 887X10°°* 32 33 35

“Number of electron from cyclic voltammetry at gla-
ssy carbon electrode, *Number of eleciron from chro-
noamperometry at glassv carbon electrode, ‘Number
of electron from chronoamperometry at carbon mic-
roelectrode.
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Fig. 8. Chronocamperometric results obtained for the
reduction of potassium ferricyanide in 1M KNO; at
a Cof(II}-1 modified glassy carbon electrode. The po-
tential stepped was ~03V.

RRDE HPg)g o] &3t} AL zisysiof ¥cln
b 2 AgdMe o A g8 vy AR
&9 electrokinetic VAEE B R3}=d 2 2
H}e Foich AAE CVol 23 49 AHre g
e 2oz EseE FgelEkn & 4 gich o
gha} o)e} o] CV viyiol] & o4& xgtes oIS
ol o8] 12 gkl wlms] »7) HY A1 A
FHCA) 43& AYsiscl dae] g B
BogE Azly nd o A3 HEs] H3le]
Lol Fdg HAprl 12 vlwy AYs] geA
RAe 10mM KFe(CN)e7} 4315 1M KNO, £
3}, KOH 4dld A7k AF4& SA3ied 2

Journal of the Korean Chemical Sociely



dzte] =foto|4 Bis-Cobalt Phenylporphyrin $=MEoll 2§t Ab4e] HI 2oy 4] 467

.00t
0.000%
0.0008-
0.0007 4
0.0006+
0.0005+

Cunsanl*ihe, Atamg

g
pY

0 05 1 1.5 2 25
(Tiroe, sac} ~ 1/2

Curtati*thna, A‘sma
o
>

0.0001

° 0.5 i 1.5 2 25
(Mime, sec) ™ 142

Fig. 9. Modified Cottrell plots for chronoamperomet-
ric results at Co{ll)-1 modified glassy carbon elect-
rode in 10 mM K, Fe(CN); contained 1 M KNO: (A)
and 1M KOH (B) solution.
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Fig. 10. Chronocamperometric results obtained at a
Co(ll)xx1 modified micracarbon electrode in 10 mM
KaFe{CN); contained 1M KNO, (A) and 1M KOH
(B} solution. The potential stepped were —0.7 (A)
and —1.0 (B).
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Fig. 11. A classical Cottrell plots for chronoampero-
metric results shown in Fig. 10.
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