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Abstract: Using diethylene glycol butyl ether(DGBE) as the only carbon source, the aerobic activated sludge was
cultivated and acclimated by phasing up the load. The degradation effectiveness and tolerance concentrations of the
aerobic activated sludge method on DGBE simulated wastewater were examined and the degradation kinetics were
analysed. The experimental results showed that the aerobic sludge of pesticide production wastewater process was
used for inoculation, influent COD was 600-700 mg/L, and the microorganisms could adapt to the DGBE simulated
wastewater quickly at the early stage of acclimatization. Subsequently, the influent load was increased with a theo-
retical COD of 200 mg/L, and the overall degradation effect was good as the COD removal rate could reach 90%-
95% under certain concentration conditions. When the influent DGBE mass concentration was below 620 mg/L,
DGBE could be completely degraded within 5-6 hours. After that, the degradation time was gradually extended as
the influent DGBE mass concentration increased. Under the experimental condition, the maximum tolerated mass
concentration of aerobic activated sludge to DGBE was around 1 103 mg/L. Continuing to increase the influent
DGBE, the degradation effect and state of aerobic activated sludge became worse and a lag period of COD degrada-
tion appeared. The degradation of DGBE by activated sludge was in accordance with the first-order kinetics, and
the degradation rate of DGBE and COD showed a trend of fast and then slow with the increase of concentration, indi-

cating that high concentration of DGBE had an inhibitory effect on microorganisms.
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Fig. 1 Experimental device
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under different influent concentration
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Table 1 Reaction order of COD and DGBE at

different concentrations

wrih cons R R | P DGBE/ L e

(mg-L™") KHn (mg-L™") Y Hn
375 0.1023 09738 206 0.297 4 0.963 7
419 0.8934 09726 220 0.508 4 0.992 8
497 09975 09356 290 0.428 9 0.980 7
638 0.7794  0.969 6 332 0.562 2 0.983 1
762 0.5835 0.9882 371 0.478 1 0.9912
894 0.4728 0.968 0 479 0.4884  0.9896
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Table 2 Kinetic equation of COD and DGBE degradation

COD P fif 2y Iy 2 DGBE [ fif 8y 1 2
1 06 I e N 2 1146 I e o A7 2
mﬁ/(mg-l,_]) A I R [I/Z/h mﬁ/(mg']ﬂ) & I R tm/h
375 y=0.182 7x-0.300 2 0.895 7 5.44 206 y=0.651 9x-1.055 1 0.946 0 2.68
419 y=0.262 4x+0.018 4 0.969 5 2.57 220 y=0.828 6x-0.797 9 0.953 1 1.80
497 ¥=0.380 3x-0.067 7 0.989 0 2.00 290 y=1.174 3x-0.800 1 0.976 8 1.27
638 ¥=0.398 5x-0.101 9 0.980 0 2.00 332 y=1.208 5x-0.941 3 0.943 6 135
762 y=0.403 3x-0.183 4 0.984 8 2.17 371 y=1.322 5x-1.252 1 0.9551 1.47
894 y=0.459 8x-0.132 6 0.930 0 1.80 479 y=1.464 9x-1.395 7 0.9612 1.42
977 ¥=0.520 7x-0.107 1 0.985 8 1.54 544 y=1.148x-1.051 3 0.9547 1.52
1085 y=0.414 1x+0.008 3 0.929 4 1.65 610 y=1.021x-1.009 3 0.9490 1.67
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1469 y=0.035 4x+0.098 7 0.976 0 16.79 984 y=0.216 7x-0.163 7 0.9622 3.95
1617 y=0.016 7x+0.245 5 0.846 6 26.80 1103 y=0.162 65-0.100 6 0.9798 4.88
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