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ABSTRACT. Electrochemical reduction of thionyl chloride has been carried out at glassy carbon
and molybdenum electrodes, the surface of which is modified by binuclear tetradentate schiff base Co(II),
Ni(Il), Cu(Il) and Fe(I) complexes. The catalyst molecules of transition metal(Il) complexes were adsor-
bed on the electrode surface and reduced thionyl chloride resulting in a generation of oxidized catalyst
molecules. There was an optimum concentration for each catalyst compound. The catalytic effects of
SOCl, reduction were larger on glassy carbon electrodes compared to molybdenum electrodes and enhan-
cements in reduction current of up to 120% at the glassy carbon electrodes. The reduction currents
of thiony! chloride were increased and the reduction potentials were shifted to the negative potential
when scan rates became faster. The reduction of thionyl chloride was proceed to diffusion controlled
reaction.
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Fig. 1. Schematic diagrams of TSBPH, and M(I),-
TSBP (M; Co, Fe, Ni, Cu).
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Fig 2. Cyclic voltammogram recorded at the glassy
carbon electrode for the SOCI; solution at a scan rate
of 50 mV/s: after the electrode was wiped with a
Kimwipe.
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Fig. 3. Cyclic voltammograms recorded at the glassy
carbon electrode for the SOC|, solution at first scan
(a) and second scan (b). Scan rate was 50 mV/s for
both cases.
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Fig. 4. Plots of CV the peak current vs. the concent-
ration of M(II);-TSBP for the reduction of SOCl; at
the gsassy carbon electrode. Scan rate was 50 mV/s.
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Fig. 5. Cyclic voltammograms recorded at the glassy
carbon electrode for the reduction of the SOCI; solu-
tion containing: (a) bare, (b) Co(II);-TSBP, (¢) Fe(ID),-
TSBP, (d) Ni(II).-TSBP, and (e) Cu(II),-TSBP. Scan
rate was 50 mV/s.

B A3l e Fig. 3¢l (BE 337 §F oF 24]710)
A F o] Fig. 39 (a9 2& 48 A8
Asieh oleh o] AN AHE AW}l =
B A7de] an|go g B A o) SAvlc}
AFEHE Aste] FAsdck AsHA Sl
H715t Fe 9 Co(I)-TSBP A% Zuwj&e] Fxol
u}2 SOCLS] FAAFE Fig. 4o vepiic). Zoj9)
e F7HETE 394 FE SRk 43T
FE( 06 mM) o)l M= 23l8 Fase A
o] slgirh £ A¥ dataZNE] o]g} L A
gk A& w7t S we)7)ele R

0.00025

0.0002+

0.00015

0.0001 1

Current, A

5E-054

3 25 2 15
Potential, V vs. Li

[— aBARE — b)Co-TSBP — c)Fe-TSBP
L——- dNi-TSBP —— e)Cu-TSBP

Fig. 6. Cyclic voltammograms recorded at the Mo
electrode for the reduction of the SOCI; solution con-
taining: (a) bare, (b) Co(ID);-TSBP, (c) Fe(Il),-TSBP,
(d) Ni(II).-TSBP, and (e) Cu(I),-TSBP. Scan rate was
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Table 1. CV peak currents and peak potentials obser-

ved in the presence of various M(II)-TSBP cataly-
sts

Peak potential Peak current
Conc. W (A/em?)

(mM)  Geo Mot GC Mo

Catalysts

- - 2684 2884 0005394 0.008176
Co-TSBP 06123 2742 2920 0.006362 0.007966
Fe-TSBP 06170 2860 2926 0.006394 0005544
Ni-TSBP 06127 2698 2.898 0.006310 0.008527
Cu-TSBP 06055 2684 2894 0.005099 0.008597

“Area of GC electrode is 0.0710 cm? *Area of Mo elect-
rode is 0.0285 cmZ
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Fig 7. Scan rate dependency of cyclic voltammog-
rams recorded at the glassy carbon electrode for the
SOCI, solution containing 0.617 mM Fe(ID,-TSBP.
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(e) 300 mV/s, respectively.
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Table 2. Kinetic parameters for catalysts coated electrode

ang D°, (cm?/s) k°, (cm/s)
Catalysts Conc. (mM)
GC” Mo? GC Mo GC Mo

- — 0.17 0.24 5.72E-11 3.33E-11 2.74-08 5.44E-08
Co-TSBP 0.6123 0.18 0.25 4.03E-10 1.35E-10 1.36-07 6.51E-08
Fe-TSBP 0.6170 0.22 0.21 5.51E-10 4.24E-11 1.99-07 6.70E-08
Ni-TSBP 0.6127 0.21 0.23 3.03E-10 1.23E-10 4.77-08 6.83E-08
Cu-TSBP 0.6055 0.21 0.26 4.94E-10 8.99E-11 6.60-08 9.65E-08

2Area of GC electrode is 0.0710 cm? ®Area of Mo electrode is 0.0285 cm?
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