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Introduction


We have designed and built a potentiostatic system which is connected to a computer from the PC family, in the same way as any other equipment (e.g. scanner, printer).


The potentiostatic control is realized through the computer, and the obtained data are stored in the computer memory, plotted on the screen and recorded on the disk as a file .The file data are available for late offline processing.


The voltage value lays between -5V and +5V with a speed which can be chosen between 2.5 mV/s and 1000 mV/s. For the current measurement there are five levels with the following maximum values: 10 (A, 100 (A, 1mA, 10 mA, 100 mA.


The main parts of the potetiostatic system are: 

· the electrochemical cell  interface

· the electronic block 

· the interface board from the computer.     

A control and data acquisition program ensures the potentiostatic system function.

Hardware description of the potentiostatic system 

The interface with the electrochemical cell contains the following electronic circuits: the electrometer amplifier for the reference electrode and the current amplifier for the current measurement through the cell. These circuits work at low - level signal.


The electrical connections from the electrochemical cell to the cell interface are made through shielded cables, and if it is necessary, even the cell can be shielded inside the interface box. The shields are made in order to extend the measurement range to lower current values (nanoamper).


The electronic block has the following component parts:

· a d.c. amplifier for  the electrochemical cell excitation 

· the circuits for automatic adjustment of the current loop

· a 12 bit digital / analog converter for numeric scan 

· logic circuits for the selection of the current measurement range 

· a 12 bit analog / digital converter for  current measurement 

· circuits for data transmission  to the computer 

· supply sources 


In the electronic block there are also circuits for galvanic isolation (realized with optocouplers) between the potentiostat circuits and the computer. The galvanic isolation was made in order to interrupt a direct way of transmission of the possible disturbing signals to the electrochemical cell (within the electrochemical cell there are low level signals).


The transmission of information (data and commands) through the cable, between the electronic block and the interface board of the computer is serial. Data transfer rate of 125 Kbytes/s is higher than the data transfer rate of the standard serial interface RS232C. Specific circuits placed in the electronic block assure the serial transmission.


The logic circuits used in the electronic block are CMOS type (so the supply current is reduced). The interface board inside the computer achieves the connection between the internal bus of the computer and the electronic block. On the interface board there are circuits for the serial transmission and circuits for the data transmission between data registers and computer bus.

Software description 
The control and data acquisition program allows to:

· adjust the values of the operation parameters (voltage range, scanning speed, scanning mode: singular or repeatedly, current range)
· the scanning start and stop 
· data record on the disc, in a file 


When the scanning is performed, the spectra are also plotted on the screen. Test programs are used to verify the functionality of the potentiostatic components  (interface board, the scanner, analog - numeric converter etc.).


The programs were created using specific subprograms for the control of the potentiostatic components (data transmission line, the scanner, analog / digital converter, the circuits for the selection of the current measurement range).

Electrochemical deposition of thin chalcogenide layer for copper cation detection


A thin chalcogenide layer was deposited by cyclic voltammetry on the surface of a metallic electrode. An aqueous combination of AgNO3, CuSO4, H2SO4 and Se IV was used as electrolyte /7/. The potential was varied between 50…72 mV/SCE, at a speed rate of 24mV/s. In order to test the response of chalcogenide layer, three electrodes were prepared (I, II and III). A number of 50 cycles were performed on the first two electrodes (I and II) while on electrode number  III were performed 100 cycles. Typical cyclic voltammograms obtained during chalcogenide layer deposition are presented in fig.1


After preparation of the chalcogenide layer, the electrodes were conditioned for 15 min in 10-6 M CuSO4 with ionic strength j=0.01 (KNO3) and following they were tested in standard solution having various copper cation concentration. The standard solutions were prepared from a stock standard solution (1 M CuSO4 ) by sequential dilution. 
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Fig.1 Cyclic voltammograms obtained during deposition of a thin chalcogenide layer 

(potential range: 50…72 mV/SCE; speed rate: 24 mV/s)
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Fig.2 Calibration functions for the thin chalcogenide layer electrodes 

(I, II and III) in Cu2+ solutions


In fig. 2 are represented the calibration functions of the three electrodes. One can see that the electrodes have linear response in the range of 10-1…10-5 M, so the layer is suitable for copper cation detection. 

Conclusions

The potentiostat coupled to the computer has the following advantages:

· the data processing time is reduced 
· it allows a much higher data record 
· it is easier to work with it 

The build apparatus is open to some improvement:

· analog  scanning  ( the elimination of the numeric scanning levels )

· the current range should be extended to lower levels ( nanoamper )   
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