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On-line Measurement of Biochemical Oxygen Demand of Livestock
Wastewater by Multi-Biosensor System
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The present study was intended to examine a basic scheme to determine the biochemical oxygen demand (BOD) of
livestock wastewater by means of six individual dissolved oxygen (DO) sensors and its multi-measurable meter. Maximal
point of the first order time derivative of the DO difference between DO distribution of sterilized livestock wastewater and
that of non-sterilized livestock wastewater, was considered as the oxygen uptake rate (OUR) of microorganisms in livestock
wastewater, as determined to be 0.00074 mg O/ # - sec. The present study showed that there was a fair linear relationship
(97.72%) between maximal OUR and BOD values of livestock wastewater, the latter being determined by classical Winkler
azide method. It was thus concluded that the present multi-biosensor system might be applicable to an on-line system for

measurement of BOD of livestock wastewater.
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Figure 1. Schematic diagram of hexagonal sensor system and
multi-biosensor.
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Figure 2. The basic operation involved in aerobic fermentation.
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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 with time).
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Table 1. Relationship between meter DO and Winkler DO
Meter DO = A + B x Winkler DO

Dilution ratio

A B R
1 : 5 -0.22 121 097
1 :10 1.72 0.93 093
1 :20 331 0.68 0.94
10
dilution ratio
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Figure 4. Time distribution of dissolved oxygen measured by DO
meter method for five days with various dilution ratio.
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Table 2. Relationship between average of output voltage and DO
Vg = A + B x DO

Number of sensor

A B
1 0.023 0.265
2 0 0.229
3 0 0.254
4 0.001 0.289
5 0.025 0.268
6 0 0.229
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Figure 5. Transient behavior of DO of livestock wastewater at
various condition.
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Table 3. OUR vs. BODs at different dilution ratio

percentage of OUR

livestock [mg Oy £ - sec) (mg Os (/)(:‘ ¢ cell] E)(;E;
wastewater (%) () i

10 0.014 (102 sec) 0.360 423
20 0.023 (74 sec) 0.306 916
40 0.033 (62 sec) 0.220 1,408
60 0.072 (27 sec) 0.320 2,390
80 0.032 (28 sec) 0.106 3,652
100 0.077 (28 sec) 0.205 4,580

average - 0.251 -

(ppm)
"
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Figure 9. Time distribution of ADO for livestock wastewater (A
DO = DOunsteritized = DOsterilized)-

24
34
E e
[« %
a 2
@]
a g
<
6 -
T M T T T T T T M T
0 50 100 150 200 250 300
Time (sec)
wastewater : airation DW wastewater : airation DW
= 10 90 o 20 : 80
A 40 ;60 v 60 ;40
<o 80 20 + 100 : 0

Figure 10. Time distribution of ADO for livestock wastewater ((0~
280 sec), (ADO = DOusteritized - DOseerilized)).
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