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Abstract

The redox mechanisms were examined for copper chloride in absence and presence of Orange G
(OG) at 19.1°C cyclic voltammetry using carbon glassy electrode (CGE). The supporting electrolyte
used is 0.1 M KClI effect of scan rate was also studies for the redox reactions for CuCl, alone and in
presence of the ligand used orange G (OG). Stability constants for the complex formed from the
interaction of CuCl, with Orange G (OG) were evaluated with the different thermochemical data.
Effect of different scan rates were examined for cupric chloride in absence and presence of the ligand

used Orange G (OG).
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Introduction

Extraction of metal ions as pollutants from
aqueous solutions by use of electrochemical
methods is very interesting for environmental aim
[1-6]. Several metal ions in solutions can be
recorded and examined by the reduction of the
different cathode materials [6, 7]. In this work
estimation and electrochemical voltammetric
analysis of copper ions in 0.1 M KCI was studied
to explain the characteristics for evaluating it in
the environmental samples. Long exposure to
copper cause many problems, irritation in eyes,
nose, mouth, causes headaches, dizziness,
vomiting and diarrhea. High uptake copper many
cause kidney and liver damage [7]. Copper is vital
dietary, small amount of metal is needed for well-
being [8]. Copper [9] is most third abundant metal
in the body [8-10]. In this work estimation and
electrochemical voltammetric analysis of copper
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ions in 0.1M KCI was studied for explaining the
characteristics for evaluating it in the
environmental sample

Experimental

The chemical used CuCl,, KCI used are of high
purity from Sigma Aldrich Co .Orange G (OG) is
of the type Ranken (Ranbaxy). The volume of the
experimental solution is 30 ml. Three electrode
cell was used connected to potential DY 2100,Ag
IAQCI, KCI &, reference electrode, carbon glassy
electrode (CGE) was used as working electrode,
platinum wire was also used as auxiliary
electrode.N> flow was done to ensure oxygen
removal . The carbon glassy electrode (CGE) is
prepared in our laboratory from pure carbon piece,
polished with aluminum oxide on wool piece.
Area of electrodes 0.502 cm?.
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Results and discussion

Electrochemical behavior of CuCl; in absence of
Orange G (OG)

Studying electrochemical behavior for CuCl, in
0.1M KCI supporting at19.1°C was done in the
range from +1V to -1V. In range -1 to +1V
oxidation took place, but scanning in the range of
+1 and-1 permits and allows the copper reduction
processes and ligand reduction if found .The
change of Cu (11) to the Cu (111) state (d®low / spin)
involves the reduction of metal ion radius [,
Cyclic voltammogram between 1 and -1 V (Volt)
show redox processes explaining C(I1)/Cu(l) and
Cu(l)/Cu(0) processes appearing in Fig.1.
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Fig. 1: Cyclic voltammograms of different
concentration of CuCl, in 0.1MKBTr solutions at 19.1°C
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Scan rate was also studied for 6.62x10* M of
CuCl, , at 0.01, 0.02, 0.05 and 0.1 V/S, and
100,50,20 and 10 mV/second. All redox waves
were appeared to increase on increasing scan rate
as shown in Fig. 2.
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Fig. 2: Effect of scan rates on the cyclic
voltammograms of CuCl; in 0.1M KBrat 19.1°C.
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Fig. 3: Voltammograms of the interaction of different
concentrations of Orange (G) with 1 mM CuCl; in

0.1M KBr supporting electrode
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Cyclic voltammetry of CuCl, in presence of
ligand Orange G

Electrochemical behaviour of complex formed
from the interaction of CuCl, with Orange G was
oxadied cyclic voltammetrically in the range of 1
to-1vV

The potential reduction of Cu(||)/Cu(]) processes is
studied. The electro chemical activity in range
studied showed pattern at all Cucl, concentrations
that may considered as sum of individual
processes.

[Cu (lll) OG]+e- 2 [Cu(IhOG] (1)
Reaction of CuCl,with gradual addition of ligand
Orange G (OG) were recorded untill:3
(ML/Ligand) molar ratio was reached. Change in
color and in electrochemical behavior was clear
from the first addition. The changes increase when
the ligand additions increase. Wave Cu (|||)/Cu(|])
complexes appear at higher concentrations of
orange G (OG). Anaysis of the voltammograms
were done as explained inliteratures [10-19] and
the obtained data are given in Table (1) for the
interaction of CuCl, with Orange (G).
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Table 1: Effect of concentration for ligand Orange G (OG)) at 0.1 scan rate at 19.1°C.

-3 -10 Ks C x | (+) Qcx 8l 4 : : ()AG
L x 10 |DcX 10 Epc/2 anac 10° Iex 10 104 Fax10°|-)Qax104 Logpj Bj (KJ/mol)
0244 | 529E [ 0309 | 0.6545 | 155 | 45328 | 1.37 3.3356 | 1.01 29893 | 975.8303 | 16.7277
0477 | 567 | 01373 | 06246 | 159 | 45828 | 1.39 54090 | 1.64 33176 | 2077.8341 | 185645
0699 | 615 [ 01401 | 06243 | 146 | 46619 | 141 53825 | 1.63 35088 | 3227.7327 | 19.6349
0911 | 658 | 01373 | 06368 | 154 | 47122 | 143 3.8279 | 1.16 37335 | 5414.6523 | 20.8921
111 677 | 01369 | 0.6252 | 157 | 46717 | 1.42 50318 | 152 39533 | 8981.2892 | 22.1219
131 717 | 01365 | 0.6719 | 153 | 4.7020 | 1.42 51774 | 157 41941 | 15638.198 | 23.4696
149 785 | 01342 | 05821 | 155 | 4.8172 | 1.46 45587 | 1.38 42305 | 17003.458 | 23.6730
167 783 | 01373 | 0.6580 | 154 | 47108 | 1.43 45264 | 137 46167 | 41380.428 | 25.8344
1.84 9.08 | 01327 | 05656 | 1.78E | 4.9678 | 1.51 48385 | 147 46924 | 49255.821 | 26.2578
311 129 [ 01293 | 05706 | 219 | 49953 | 1.51 48132 | 146 6.6758 | 4740697.8 | 37.3563
404 191 | 01261 | 05526 | 2.83 | 5.2626 | 1.59 46934 | 142 8.6203 | 417161413 | 48.2370
J. Osredkar, N. Sustar, J. Clinical Toxilog., 45 (2011)
2-18.
Conclusion AM. Pizarro, F. Olivares, M. Arredonda, M.
Gonzalez, Biol.Res. (2006)183-187.
Thermochemical ~ parameters  for ~ complex E. France, E. L'opez-Torres, M. M. Mendiola, M. T.

interaction between CuCl; with Orange G (OG)
prove the stability of the complex formed. All data
given in text prove the reversible diffusion process
of the system under consideration
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