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INTRODUCTION

D irect potentiometry based on the relationship
between the cell potential and the concentration of
certain ionic species is widely used in analytical chemistry.
Microprocessor (uP) or computer based instruments in
this field are well known for their versatility. The designs
for multichannel data acquisition, computing software and
display of the measured results are discussed in detail. This
paper displays a scheme using an 8 bit xP (Intel 8085) based
instrument for ion concentration measurement.

SYSTEM DESCRIPTION

The ion selective electrode measures the corresponding
voltages for various known concentrations of test solution.
To this set of voltages and corresponding concentrations,
the principle of least squares is applied to obtain two
parameters which are said to be the slope and the intercept
of the Nernst equation for the particular ion selective
electrode (ISE).

Now the ISE is immersed in an unknown concentration
and the uP based instrument reads out the corresponding
electrode voltage through the interfaced multichannel A/D
card. Substituting the value of this voltage along with the
predetermined values of slope and intercept in the Nernst
equation through a suitable software, the system gives out
the display of the log concentration value.

CIRCUIT DESCRIPTION

Figure 1 shows the block diagram of the instrument.
An interfacing unit consisting of a high input impedance
opamp for impedance matching and multichannel AD
convertor (AD 0809) for multielectrode measuring
capability is incorporated between the ion selective
electrode and the microprocessor. The 8-bit digital
information from ADC 0809 is fetched by uP 8085 and
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Fig. 1: Block diagram of the instrument

displayed as electrode potential. Figure 2 shows the flow
chart of the software developed to determine the system
parameters from the Nernst equation. Using the values of
slope (b1) and intercept (b0) which are system parameters
determined during calibration procedure described above
and the measured electrode potential (Y) in the solution
of unknown concentration X and X is determined as (Y-
b0)/bl.

RESULTS AND DISCUSSION

The system performance was tested by mecasurement of Cu
ion concentration using a Cu ISE. Measurements with
both a standard multimeter and the system are compared
for test solutions of copper in Table 1.

Similar system for detection of various ions- can be
designed by properly choosing the ISE and introducing
necessary changes in the software.  The instrument
described above can be used in industrial online
determination and control of industrial processes.
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( START ) TABLE-I: Microprocessor readout for various concentra-
tions

MEASURING ELECTRODES SI. No. Conc. (M)

Z ENTER n, NOOF / Reading (mV) log conc.

Meter uP Known uP

SELECT FIRST ELECTRODE L 1x107% 196 194 -5000 -49
2 2x10°° 202 202 —4.69 —46
3. 4x107° 214 213 —4398 —4.4
4. 6x 10~ 219 220 -4222 42
STANDARDISE WITH KNOWN 3. 1 % 10—4 226 228 —4.000 -39
VALUES OF CELL CONCENTRATIONS 6. 2 % 10—4 236 237 —-3698 _36
AND THE EMFs FOR THIS ISE 7. 4x10-*% 247 247 ~3.398 -3.4
8. 6x10-% 251 252 —3 222 =32
9. 1x10"% 259 260 —3.000 -3.0
10. 2x10-% 268 270 —2.699 2.7

MEASURE CELL EMF OF
UNKNOWN CONC. AND DISPLAY
THE CELL EMF

4
COMPUTE THE VALUE OF

UNKNOWN CONC. USING NERNST
EQN.  AND DISPLAY THE VALUE

IS NO OF ELECTRODE
MEASURED = n ?

SELECT.- NEXT ELECTRODE

Fig. 2: Flow chart of the software
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