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2 2k Cofacial bis-cobalt tetraphenylporphyrin =4 313E-50] =45 F2]2 &4 A3} microe-
lectrodeo| Al =% At AFW F A7 ARl 2 4] Y vk =AREch Microelectrode &
Agate] AzEAFe d de WAL a@ES YA B AT ALl £ WY VFYPS
od P& AFEFH i obE gho = el obrte]Ad 896l 4] monomersl cobalt tetraphenylporphyrin
3lgtEo] 418 ATl A kA9 B WS A2 7 AAEL HO.E 7= 2 A8 339 1,
dimerql cofacial bis-cobalt tetraphenylporphyrin f54 33-EEo] =48 AT M FHE YHEQ
HO02 7He 4 A7 9o Agsgleh olsh e e #4 whee WAHSZ wslgzon
Aol el g o FolHch

ABSTRACT. The eletrocatalytic reduction of dioxygen is investigated by cyclic voltammetry and
chronoamperometry 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 2~ reduction pathway resulting in the formation of hydrogen peroxide, elect-
rocatalytic process carries out 4e¢~ 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(II)-TPP).
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Fig. 2. Molecular structure for the cofacial bis-cobalt
tetraphenyl porphyrin (Co(II),-TPP).
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Fig. 3. Cyclic voltammograms recorded for oxygen

reduction at glassy carbon electrode in 1M 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(Il),-1
modified glassy carbon electrode. Scan rates were
(@ 5, (b) 10, (c) 20, (d) 30, (e) 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(Il) monomer (b), Co(Il);-1 (c), Co(ID).-
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
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Fig. 7. Plots of In(peak current) vs. peak potential
for Fig.3 (A) and Fig.4 (B).
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Table 1. Electrokinetic parametres for oxygen reduc-
tion at various electrodes

n
Sample on, k°
a b ¢
Bare 048 324X10° 18 19 19

Co(ID) 0.49
Co(II)-1 0.49
Co(ID,-2 0.51
Co(II),-3 0.49

727X107° 21 21 23
834X10°°* 33 34 36
9.03x10°* 34 36 37
887X10°* 32 33 35

“Number of electron from cyclic voltammetry at gla-
ssy carbon electrode, “Number of electron from chro-
noamperometry at glassy carbon electrode, ‘Number
of electron from chronoamperometry at carbon mic-
roelectrode.
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Fig. 8. Chronoamperometric results obtained for the
reduction of potassium ferricyanide in 1M KNO; at
a Co(Il);-1 modified glassy carbon electrode. The po-
tential stepped was —0.3V.
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Fig. 9. Modified Cottrell plots for chroncamperomet-
ric results at Co(Il);-1 modified glassy carbon elect-
rode in 10 mM K;Fe(CN)s contained 1M KNO; (A)
and 1M KOH (B) solution.
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Fig. 10. Chronoamperometric results obtained at a
Co(I);-1 modified microcarbon electrode in 10 mM
KsFe(CN)s 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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