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Abstract

A generated problem in treated highly concentrated organic wastewater by activated sludge pro-
cess is the limitation of biomass concentration and oxygen transfer capability in aeration tank.
To overcome the limitation, the deep shaft activated sludge process which has high oxygen transfer
capability was applied to the wastewater treatment process.

This paper investigated the characteristics of liquid circulation, oxygen transfer and biological
treatment of paper mill wastewater by the deep shaft activated sludge process.

From the obtained results, it was found that the oxygen transfer capability in the deep shaft
system was much greater than those in the conventional aeration systems and almost tantamount
to the pure oxygen system. The deep shaft system could treat highly concentrated organic wastewa-
ter by higher biomass concentration and organic loading rate.
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# 1. Liquid circulation characteristics in the deep shaft system

Air flow rate . ) Circulation Gas hold-up Dispersion number
(t/min) Cireulation | ity (cm/sec) O (X109
time(sec)
downcomer | riser downcomer | riser | downcomer | riser | downcomer | riser
0 20 381 83 83 0.05 105 7.7 104
30 363 101 37 0.11 134 8.5 13.1
40 338 129 47 0.16 17.7 9.3 14.3
50 324 154 56 0.21 238 12.1 16.8
1.7 20 454 64 23 44 15.7 7.0 10.1
30 440 73 27 38 17.9 7.9 124
40 427 95 35 2.8 20.6 84 13.6
50 405 119 43 2.3 241 9.8 159
3.3 20 542 52 19 5.7 184 6.4 9.8
30 523 68 25 50 20.2 6.9 114
40 519 85 31 44 221 7.6 12.7
50 471 102 37 4.0 25.3 8.5 14.3
5.0 30 726 56 20 6.9 22.2 6.1 10.3
40 635 74 . 27 59 234 6.5 11.3
50 541 90 33 50 26.6 6.9 13.2
6.7 40 733 55 20 7.7 245 6.2 10.2
50 637 73 27 6.8 28.2 6’.9 12.1
8.3 50 765 57 21 93 28.8 5.5 11.2
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F* 2. Oxygen transfer Characteristics in deep shaft system

Air flow rate Overall oxygen Oxygen transfer Oxygen Oxygen transfer
(/min) transfer rate dissolution efficiiency
downcomer | riser | coefficient (hr-1) (kg-O,/m?3- hr) efficiency (%) (kg-O./kWh)
1.7 20 323 249 47.1 418
30 306 1.95 44.6 3.96
40 361 2.10 52.7 4.67
50 398 2.03 58.0 5.15
3.3 20 379 4.21 285 245
30 433 4.21 325 2.80
40 508 4.62 38.1 2.80
50 535 4.29 40.2 3.46
5.0 30 456 5.66 22.6 196
40 574 6.77 280 247
50 632 6.77 31.3 2.73
6.7 40 517 7.40 19.0 1.67
50 629 8.24 232 2.03
8.3 50 573 8.78 171 1.48
average - 4.97 34.5 3.02
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BODy (mg/l) 814 762
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