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The Biochemical Oxygen Demand(BOD) is one of important parameters for the most widely used method of organic pollution
in wastewater and wastewater treatment effluent. As the conventional BOD test needs 5-day long incubation period, it is thus
incompatible with real time conirol of wastewater treatment plant. To resolve this problem, in the present study an on-line
Dissolved Oxygen(DO) monitoring system was used to observe the transient change of dissolved oxygen concentration in

livestock wastewater. The system was composed of BOD sensor, amplifier and computer.

It was observed that the

concentration of the microorganism in the livestock wastewater was relatively constant during the growth period of initial one

hour, which allowed the assumption of the constant Oxygen Uptake Rate(OUR) within one hour of measurement.

it was thus

concluded that the present scheme provided a protocol for automatic measurement of BOD in livestock wastewater, which can
be applicable to optimal control of livestock wastewater treatment plant.
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Table 1. Sampling amount and dilution ratio of livestock wastewater

Volume of Original

le (n0) 10 5 25 2 1.25 1

Dilution Ratio 100 200 400 500 800 1,000

Bias voltage source
i
(D Current meter

L Electrolyte

+——— Anode

ﬁ §<f Membrane
~ Cathode

Figure 1. Basic arrangements for polarographic DO sensor.
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Figure 2. Schematic diagram of experimental method.
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Figure 3. Dynamic measurement of oxygen uptake rate.

(a) transient response of dissolved oxygen concentration under ungassed

| regassed periods. (b) differentiated dissolved oxygen concentration

with time.
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Figure 4, Pictures of microorganisms in livestock wastewater.
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Figure 5. Growth curve of microorganisms in livestock wastewater at
20T for 10 hours.
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Figure 6. Growth curve of microorganisms in livestock wastewater at
37C for 10 hours.
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Figure 7. Relationship between time and voltage of BOD sensor
under N injection.
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Figure 8. Relationship between time and voltage of BOD sensor
under air injection.
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Figure 9. Relationship between time and voltage of BOD sensor

under mixture of air(50%) and N»(50%).
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Figure 10. Response time curve of BOD sensor for commercial YSI

Model and Lab-made Model.
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Figure 11. Reproductibility test of Lab-made BOD sensor at N; and
Air injection.
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dissolved oxygen of BOD sensor for comparision of the lab-made
sensor with the imported YSI sensor.

Table 2. OURp vs. BODs at different dilution ratio
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40 0.186x10*  0.130 (89 sec) 2.016 2064
60 -0.746x10°  0.140 (55 sec) 1447 3140
80 -1.460x10°*  0.193 (55 sec) 1.496 3720
100 -1.980x10™ 0217 (85 sec) 1.346 4810
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Figure 13. Time distribution of ADO at the different percentage of
livestock wastewater(0~300sec). (ADO = DOynsteritized = DOsterilized)-
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Figure 14, Time distribution of differential results at the different
percentage of livestock wastewater(0~ 300sec).
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Figure 15. Schematic diagram of BOD on-line monitoring system.
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