
������� �� ��	����� �	�������� ��� ����	�������� � ��	� �	����� ����	����� "";.435.82 ����	��; 2662�
<=�; �60�6629>��)038.
Removal of cadmium and production of
cadmium powder using a continuous undivided
electrochemical reactor with a rotating cylinder
electrode
Javier M Grau and José M Bisang�
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Figure 1. Current as a function of time at
different cadmium concentration.
ESCE=�1.0V. �=1000rpm. Supporting
electrolyte: 1M Na2SO4. Inlet pH � 7.
T=30°C. The numbers at each curve
represent the outlet cadmium
concentration. Inset: standard error of the
mean for two experiments performed with
an inlet cadmium concentration
�500mgdm�3.
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Figure 2. ‘Figures of merit’ as a function of the applied potential. (a)
�=1000rpm, (b) �=1500rpm. Q=4.373�10�6m3s�1. Inlet cadmium
concentration � 500mgdm�3. Supporting electrolyte: 1M Na2SO4. Inlet pH
� 7. T=30°C.
4 RESULTS AND DISCUSSION
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Figure 3. ‘Figures of merit’ as a function of the volumetric flow rate. (a)
ESCE=�0.85V, (b) ESCE=�1.1V. �=1000rpm. First set of values:
Q=3.075�10�6m3s�1. Second set of values: Q=4.373�10�6m3s�1.
Inlet cadmium concentration � 500mgdm�3. Supporting electrolyte: 1M

Na2SO4. Inlet pH � 7. T=30°C.

Figure 4. ‘Figures of merit’ as a function of the inlet cadmium
concentration. (a) ESCE=�0.9V, (b) ESCE=�1.0V. �=1000rpm.
Q=4.373�10�6m3s�1. The number at each set value represents the inlet
cadmium concentration. Supporting electrolyte: 1M Na2SO4. Inlet pH � 7.
T=30°C.
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Figure 5. ‘Figures of merit’ as a function of the inlet cadmium
concentration. (a) ESCE=�0.9V, (b) ESCE=�1.0V. �=1750rpm.
Q=4.373�10�6m3s�1. The numbers at each parameter set represent
the inlet cadmium concentration. Supporting electrolyte: 1M Na2SO4. Inlet
pH�7. T=30°C.

Figure 6. Part (a): Specific energy consumption as a function of the inlet
cadmium concentration. (�): ESCE=�0.9V, �=1000rpm and
Q=4.373�10�6m3s�1, (�): ESCE=�1.0V, �=1000rpm and
Q=4.373�10�6m3s�1, (�): ESCE=�0.9V, �=1750rpm and
Q=4.373�10�6m3s�1, (�): ESCE=�1.0V, �=1750rpm and
Q=4.373�10�6m3s�1, (�): ESCE=�1.0V, �=1000rpm and
Q=3.075�10�6m3s�1. Part (b): Specific energy consumption as a
function and of the applied potential. (�): �=1000rpm and
Q=4.373�10�6m3s�1, (�): �=1000rpm and Q=3.075�10�6m3s�1,
(�): �=1500rpm and Q=4.373�10�6m3s�1. Inlet cadmium
concentration for Part (b) � 500mgdm�3. Bars: standard error of the mean.
Supporting electrolyte: 1M Na2SO4. Inlet pH � 7. T=30°C.
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Figure 7. Scanning-electron micrographs of cadmium powders at different values of inlet cadmium concentration and potentials. (a) ESCE=�0.9V,
Cin=91.4mgdm�3 and Q=4.373�10�6m3s�1, (b) ESCE=�0.9V, Cin=406.3mgdm�3 and Q=4.373�10�6m3s�1, (c) ESCE=�0.85V, Cin=479.3mgdm�3 and
Q=3.075�10�6m3s�1, (d) ESCE=�0.9V, Cin=495.22mgdm�3 and Q=3.075�10�6m3s�1, (e) ESCE=�1.1V, Cin=493.67mgdm�3 and
Q=3.075�10�6m3s�1, (f) ESCE=�1.3V, Cin=493.67mgdm�3 and Q=3.075�10�6m3s�1. Supporting electrolyte: 1M Na2SO4. Inlet pH � 7. T=30°C.
�=1000rpm. Magnification:�1200.
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Figure 8. Variation of kae with the applied potential. (�): �=1000rpm and
Q=4.373�10�6m3s�1, (�): �=1000rpm (Re=67757) and
Q=3.075�10�6m3s�1, (�): �=1500rpm (Re=101635) and
Q=4.373�10�6m3s�1. Bars: standard error of the mean. Holland
expression, (a): �=1500rpm, (b): �=1000rpm. Eisenberg et al expression,
(c): �=1500rpm, (d): �=1000rpm. Inlet cadmium concentration �
500mgdm�3. Supporting electrolyte: 1M Na2SO4. Inlet pH � 7. T=30°C.
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