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Abstract
To control the aeration rate in a sewage treatment plant using the activated sludge process,

the influent flow rate or the dissolved oxygen concentration has been used as an indicator,

because the influent BOD value could not measure on time.As a result, we have to supply too

much air to the water to be sure that the aeration is good enough.Although the BOD value is

known to be very important as an index of the organic substance quantity in water, it has been

considered difficult to measure it in a short time. So we have developed a BOD measuring

apparatus which can obtain the BOD value quickly. Good correlations were obtained between

the BOD wvalues obtained by the conventional method and ours using the apparatus.The new

control method utilizing our apparatus and the conventional DO time-schedule control method

were compared at a sewage treatment plant and we found that the air-volume per removed BOD

value was 13% less for our method than the other one.
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Fig. 1 Microbial Electrode
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Fig.2 Microbial membrance
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Fig. 3 Schematic diagram of the BOD measuring system
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Fig. 5 Calibration curve of the microbial electrode
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Table.1 Comparison between BOD estimeted by
the microbial electrode and that determind
by 5-day conventional method for various
pure compounds

BOD(g/g)
Substrate Microbial 5-day method
electrode
Lactose 0.06 0. 45-0.72
Saluble starch 0.07 0.22-0.71
Citric acid 0.17 0.4
Sucrose 0.36 0.49-0.76
Histidine 0.35 0.55
Glycerol 0.51 0.62-0.83
Fluctose 0.54 0.71
Gtycine 0. 45 0.52-0. 55
Lactic acid 0.72 0.63-0. 88
Glutamic acid 0.70 0.64
Glucose 0.72 0.50-0.78
Ethyl alcohol 2.90 0.93-1.67
Acetic acid 1.77 0.34-0.88
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Fig. 7 Comparison between 5-day BOD obtained by
electrode

Table. 2 Influence of Toxicant
Wastewater regulation

substance Conc. of Toxic effect (mg/ @) standard (mg/ 2)
CN (NaCN) <1 1
Cd™(CdClz2) >1 0. 1
Cr*(K 2Cr207) >5 0. 5
Hg™(HgClz2) >0. 05 0. 005
As"(As203) >5 0. 5
Cu™*(CuClz) >30 3
Zn*(Zn(N 0 3)2) 25 5
Fe"(FeCls) 50 10
Mn**(MnClz) >100 10
Pb**(Pb(N O 3)2) 5 1
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Fig. 6 Reusabirity of the microbial electrode
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Fig.8 Comparison between 5-day BOD obtained by conventional

method and BODs obtained by microbial electrode (Primary
tank effluent from a sewage treatment plant)
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Table. 3 Simulation Results

Control in Control in
proportion proportion
to Flow Rate|to BOD ford
Aerated Volume
- 157269 | 122371
Removed weight]
of BOD 5300 9277
[kgBOD/d]
Aerated Volume
per removed
weight of BOD 29.67 23.18
[m3/kgBOD]
Table. 4 Control Results
Control in DO time—
proportion to |schedule
BOD lording Control
Flow rate[m3/d] 116690 106990
Influent TeeBoori" 9888 8568
SS [kess/dl 5376 4296
MLSS 1337 1155
Do 2.1 1.7
ege BOD
Toeid 6.4 6.4
BOD [kgBOD/d) 672 1104
effluent  —— ————+— [ 77
fearoge S8 1.6 3.8
SS [kgsS/d] 192 432
Removed weight of BOD[kgBOD/d] 9216 7464
Removed waight of 55[kg$S/d] 5184 3864
Aeration Volume [m3/d] 666140 621111
Energy Consumption[kWh/d] 11520 10750
(R 23| 2
A | 1250 | 1440
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