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Determination of cobalt (ll) ion in natural water by voltammetry
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Abstract

In this work, the determination method of cobalt (Il) using voltammetry was accomplished by
measurement of the diffusion current of cobalt (II)-dimethylglyoxime complex at working electrode. A
differential pulse mode was applied at working electrode for electrolysis of Co (II) —dimethylglyoxime
complex in voltammetric cell in the range of -800 to -1300 mV with a scan rate of 15 mVs . It was found
that the half wave of Co (ll) — dimethylglyoxime complex was appeared at -1022 mV. The optimum
condition such as measurement time (t.meas) 15 ms; pulse amplitude (U.ampl) -45 mV; pulse time
(t.pulse) 20 ms and step time (t.meas) 15 ms. The linearity was in the range of 1-500 pg/L (R2 =
0.9993). The detection limit (30) was 3.72 pg/L and the percentage recovery in the range of 96.25 -

98.75 %. This method can be applied for the determination of cobalt in natural water.
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Figure 1 Diagram of the potential waveform used in differential pulse voltammetry; A) Step time
(t.step), B) Time measurement (t.meas), C) Pulse time (t.pulse), D) Pulse amplitude (U.ampl), i;) diffusion

current from the starting point and i,) diffusion current from the end point
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Table1 The optimizations conditions for determining cobalt (Il) in natural waters by voltammetry

Studied
Parameters

Range
Concentration of ammonium

0.2-3.0
chloride (M)
Time measurement (t.meas : ms) 5.0-30.0
Pulse amplitude (U.ampl : mV) (-10) — (-80)
Pulse time (t.pulse : ms) 20-50
Step time (t.step : s) 0.1-1
Concentration of dimethylglyoxime

1-250
(Mg/L)
Linear calibration graph (pg/L) 1-1,000
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Figure 2 Voltammogram of Co(ll) at the applying potential in the range of -800 to -1300 mV with a scan

rate of 15 mVs 1 in a 0.8 M NH,ClI solution
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Figure 3 Study the concentration of ammonium chloride (NH,CI) solution for 0.1 mg/L of cobalt (II) and 100

mg/L dimethylglyoxime
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Figure 4 Study the effect of time measurement using cobalt (II) 0.1 mg/L, 100 mg/L dimethylglyoxime and

supporting electrolyte
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Figure 5 Study the effect of pulse amplitude using cobalt (Il) 0.1 mg/L, 100 mg/L dimethylglyoxime and

supporting electrolyte
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Figure 6 Study the effect of pulse time using cobalt (Il) 0.1 mg/L, 100 mg/L dimethylglyoxime and supporting

electrolyte
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Figure 7 Study the effect of step time using cobalt (II) 0.1 mg/L, 100 mg/L dimethylglyoxime and supporting

electrolyte
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Figure 8 Study the concentration of dimethylglyoxime for 0.1 mg/L of cobalt (ll).
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Figure 8 The linearity for calibration curves were obtained from 1-500 pyg/L: 0.8 M NH,CI solution; 100

mg/Ldimethylglyoxime; 15 ms t.meas; -50 mV U.ampl; 20 ms t.pulsse; 0.6 s t.step
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