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STUDIES ON THE MATHEMATICAL KINETICS FOR THE REMGCVAELE
MOVING SCREEN MEDIA-ACTIVATED SLUDGE PROCESS

1. On the Kinetics of the Substrate Removal Rale

Ung-Jun HAN* and Yeong-Ho HAN*

It is preented the removable moving screen media-activated sludge (REMSMAS) process by using
the biological fixed-film systems.

The substrate removal kinetic difference between the aeration-only completed mixing activated
sludge (CMAS) process and REMSMAS process were observed. The substrate removal kinetics
were developed based on the attached and suspended microbial growths.

The units of the aeration-only CMAS process were continously operated with the normal detent-
ion time of 4.5, 6, 9.5 and 12 hours studies after steady-state condition and the operating of the
REMSMAS units conducted with the normal detention time of 6 and 12 hours studies in nonsteady
-state condition.

The feed solution was diluted 18 times to the raw starch wastewater in order to maintain the
proper COD (950mg/!) and BOD (450mg/!) concentration.

Desgin parameters related to the suspended microbial growths were caculated "by the equations
used 1n the aeration-only CMAS model and these parameters used to evalute the kinetic constants
in the REMSMAS process.’

The kinetic constant values of Y, Ky (Hmer)s ana K, from Monod equations were respectively
0.78, 0.027/hr, 1.1/hr and 95 mg/l in the aeration-only CMAS process. The value of the aera
capacity (F) appeared to be 9.1 mg/cm?-day and the mean value of the saturation constant (K,)
appeared to be 53.5 mg/l in the REMSMAS process. Also, the substrate removal rate of the REMS-
MAS process was higher than that of the normal activated sludge process when this system was
operated in steady-state condition. However, the rate was reduced as the critical operating day was

approached.
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Fig. 1. Unit set-up.
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Table 1. Specification of screen media used

surface area of one media Max. 985

screen (cm?) ﬁ‘l’rel Zgg
volume of total media screen (cm®) 500
tension stress (Kg/em?) 28

mean specific surface area (cm3/cm?) 0.67
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Table 2. Characteristics of starch waste
water
Item Concentration
TCOD (mg/l) 17000~17600
SCOD (mg/D 13, 500~13, 600
TBOD (mg/l) " 9000~9500
SBOD (mg/t) 8100~8400
TSS (mg/D) 3250
VSS (mg/D) 2830
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Table 3. Summary of operational resnlts by the neralion-only CAMS process

Detention Influent (mg/l) Effluent Ong/l)

time(hr) TCOD TBOD(S,) SCOD SBOD(S,) TSS VSS(X).
4.6 892 485 106 24 378 322
6.3 892 ' 485 82 19 370 314
9.5 1,005 502 60 14 365 308
12 1,005 502 40 10 343 202

Table 4. Operational results by REMSMAS process Unit. [. Operation results(1978)

Influent Effluent
DATE TFlow @ TCOD  TBOD(S,) SCOD TCOD TBOD SBOD(S,) TSS VSS(X»
(/day) (mg/h) (mg/h) Cng/l) (mg/ly (mg/D) (mg/ty  (mg/D) (mg/l)
May. 21 —
22 40 533 76 61 . 6 138 117
23 11 1,066 588 140 106 16 92 148
24 40 952 476 202 104 168 142
25 a7 1,152 192 368 92 45 92 78
26 38 1,013 471 204 336 85 72
27 30 950 ' 120 240 52 14 66 56
28 38 920 405 80 240 27 20 69 58
20 39 870 480 108 276 36 15 67 57
30 40 870 480 104 290 35 22 37 88
31 35 784 390 112 260 30 16 36 30
June. 1 37 1,085 557 118 198 39 18 30 25
2 38 864 465 124 176 29 16 28 23
3 39 864 465 104 140 30 17 17 14
5 40 696 360 108 132 30 12 17 14
6 36 440 260 32 112 28 8 24 20
7 40 816 408 72 81 20 18 21 71
8 36 972 158 96 168 29 20 18 15
9 38 985 <440 102 172 10 23 37 31
10 41 1, 050 497 128 215 48 32 104 08
11 43 0205 487 105 170 62 49 165 128
12 a7 882 472 110 132 30 20 24 20
13 36 1,020 510 108 130 34 22 28 23,
14 29 1,010 505 94 105 - 26 19 26 22
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Unit. J. Operation results (1978)
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Influent Effluent

DATE  Flow TCOD TBOD(S,) TCOD SCOD TBOD SBOD(S,) TSS — VSS(Xy)
‘ (/day)  (mg/h) (meg/D) (mg/l)  Cng/ly (mgrl)y  Gug/)  (mg/h)  (mgfl)

May. 21
22 23 533 54 46
23 25 1,066 588 61 50 198 © . 106
24 23 952 476 60 100 21 203 107
25 25 1,152 . 356 184 81 25 115 .92
26 23 1,013 471 375 116 20 86 73
27 24 950 300 164 44 34 98 84
28 25 920 405 240 220 54 14 77 62
29 24 870 480 240 150 15 65 52
30 20 870 430 184 108 24 12 125 101
31 22 784 390 172 104 78 52 45 40
June. 1 20 1,085 557 186 123 41 11 21 18
2 24 864 465 100 92 27 11 45 42
3 19 861 465 108 88 19 3 8 8
4
5 23 696 360 - 132 92 18 7 3 3
6 19 440 260 68 40 13 8 1 10
7 26 816 408 90 45 24 - 9 10 10
8 24 972 458 64 22 12 7
9 23 985 440 68 28 20 10 7
10 24 1,050 497 102 74 25 13 10 10
11 27 995 487 181 38 26 12
12 20 882 472 64 42 22 8
13 23 1,020 510 58 53 36 11 10 10
14 24 1,010 505 ’ 72 50 19 10 12 12
15 25 950 459 39 92 38 13 53 47
16 22 T920 463 72 53 24 16 20 17
17 23 ' 980 452 82 60 28 14 13 10
18 24 900 442 90 72 83 24 42 38
19 23 870 472 158 138 102 35 68 50»
20 22 880 435 102 78 32 20 15 15
21 25 925 483 9 12 24 18 10 10
22 23 907 495 72 50 20 10 9 7
23 22° 907 495 80 49 20 11 12 12
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RBC: Rotating Biological Contactor

FAST: Fixed Media Activated Sludge Treat-
ment

RESMAS: Removable Screen Media Activated
Sludge

CMAS: Complete Mixing Activated Sludge

REMSMAS: Removable Moving Screen Media~
Activated Sludge

TCON: Total Chemical Oxygen Demand

SCOD: Soluble Chemical Oxygen Demand

TBOD: Total Biochemical Oxygen Demand

SBOD: Soluble Biochemical Oxygen Demand

TS8S: Total Suspended Solids

VSS: Volatile Suspended Solids
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