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Abstract

With the rapid industrialisation and urbanisation of recent years, the accompanying problems of
soil, water and air pollution have become increasingly serious. One of the serious pollution prob-
lems is heavy metal pollution. This paper designs a heavy metal ion detection device, based on the
STM32 series chip main control chip, including signal module generation circuit, constant poten-
tial meter circuit and microcurrent monitoring circuit detailed analysis and theoretical calcula-
tions, to give the detailed circuit design schematic and solutions, which can generate the waveform
required for electrochemistry and the signal conversion, filtering and amplification of the weak
signal generated by the movement of heavy metal ions, etc. The circuit is then experimentally
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analyzed to calculate the error and finally achieve the gradient heavy metal ion concentration de-
tection function.
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Figure 1. Curve: system result of standard experiment
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Figure 2. AD5761R operating circuit
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Figure 3. Constant potential meter circuit with feedback compensation
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Figure 4. Microcurrent detection module design
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Figure 5. Current to voltage conversion circuits
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Figure 6. Low-pass filter circuit
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Figure 7. Instrumentation op-amp circuit design
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Table 1. Experimental data for constant potential function tests
2 1. IEERAL{YTEEMIA LG iR

LBV
Ruw/kQ
-3.5 -15 -0.5 15 35
1 —3.499 —1.498 —0.499 1.498 3.498
10 —3.498 —1.497 —0.498 1.500 3.497
50 —3.499 —-1.499 —0.500 1.499 3.501
100 —3.497 —-1.499 —0.497 1.496 3.502
500 —3.498 —1.498 —0.498 1.501 3.500
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Table 2. Microcurrent conversion circuit test data

2. eI R NN B

i\ HLLUA KA HAUUA X Bl 22 1%
0.314 0.336 4.79
0.755 0.778 2.12
5.487 5.385 1.20
10.000 9.884 0.83
15.000 15.095 0.45
25.000 25.398 112
30.000 29.475 1.25
100.000 101.141 0.80
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Figure 9. Output waveform testing
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Figure 10. Actual test experiments
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Figure 11. Pb?* gradient concentration test
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