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Concentration Measurement by Clark Electrode
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Abstract

A method is described for the design and fabrication of the sensor interface circuits on the Clark
electrodes for the dissolved  oxygen(DO). The discussion includes a method for the +5 V
single-supply driving for the sensor circuits, which has low power comsumption for the front-end
electronics. DO probe under test is composed of the Clark electrode with silver anode, gold cathode
and the electrolyte of half saturated KCI solution and the FEP teflon memtrance for the oxygen
penetration. Typical polarograms for the DO probes by using this sensor circuit reveals high
accuracy over 99% of the I to V conversion. Partial pressure of oxygen obtained from the
polarograms are well suited to the results calculated. It is expected that the proposed sensor circuits
can be utilized into the customized IC for the battery-driven small-size DO meters.
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Fig. 1. The Structure of Clark Electrode under
Test.
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Fig. 3. Lurrent to Voltage Converting Circuit.
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Table 2. Exerimental Results of the Sensor Circuit using the Current-Source.

Ra k2 Riy k2 Vi Vi(+) Vi(-) Vo Voo Vi
36 1863 1175 1.703 - 150 0.210
5 1567 1.163 1.157 0.954 0.208
8.19 1237 0.700 0,697 0.502 0.197 0.190
1318 0.705 0745 0544 0.201 0.198
1377 0.778 0.774 0571 0.201 0.198
1407 0.790 0.786 - 0.584 0.205 0.198
i 1512 0.799 0.794 0.592 0.205 0.198
1833 1.179 1163 1.160 0923 0208 0.201
1196 1.204 1194 0.990 0.208 0201
2220 1496 1186 - 1283 0.209 0208 |
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