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The Treatment of Box-mill Wastewater Using Aerobic
Cometabolism Process
- Practical Plant Test -
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Abstract

This study aims at developing the practical technology in the treatment of box-mill wastewater using the
aerobic co-metabolism principle. The conventional activated sludge method exhibited the removal efficiency
of TBODg and TCOD,,, as 30~50% and 40~50%, respectively. Color was rather increased by 30~130%
because the conventional treatment under the aerobic condition did not induce the conversion of molecular
structure of dyeing agents. Meanwhile, when the aerobic co-metabolism principle was applied to the same
wastewater, the removal efficiency of TBODg and TCOD,,, were obtained as 92~97% and 90~94%,
respectively. In particular, color was significantly reduced down to 65~85%. The enhancement of treatment
efficiency was ascribed to occur not only that the non-degradables were converted to the second
substrates, but also that the enzyme activity was increased as MLVSS was kept 3000mg/I or more with
the first substrates injected.
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Table 1. Characteristics of influent and effluent in aeration thank

Q pH TN(mg/l) TP(mgll) TBODs(mg/l) TCODy,,(mgfl) Color(unit)
Date
(m®day)  Inf Eff Inf Eff Inf Eff Inf Eff Inf Eff Inf Eff
2004-07-14 10 6.1 6.7 26 18 0.07 0.02 280 166 540 314 151 249
2004-07-21 10 6.0 6.8 31 20 0.08 0.03 315 182 605 355 120 235
2004-07-28 9 6.0 7.0 39 21 0.06 0.01 453 197 640 338 220 442
2004-08-04 10 6.0 6.8 44 26 0.04 0.01 321 192 580 340 162 218
2004-08-11 8 6.3 6.9 51 28 0.07 0.02 360 220 526 296 110 195
2004-08-18 7 6.1 6.5 42 19 0.03 0.01 275 185 613 360 210 405
2004-08-25 1 6.1 6.9 47 21 0.05 0.02 415 244 596 345 194 320
2004-09-01 7 6.0 6.6 50 24 0.06 0.02 230 135 562 290 145 305
2004-09-08 10 5.9 6.5 42 62 0.03 0.8 395 205 615 305 110 255
2004-09-15 12 6.3 6.8 48 27 0.07 0.1 254 131 480 236 170 360
2004-09-22 10 6.1 6.6 41 59 0.05 0.06 420 211 550 270 205 430
2004-10-06 9 6.1 6.6 43 35 0.07 0.06 340 165 620 307 174 320
2004-10-13 1 6.0 6.5 52 38 0.06 0.04 206 97 515 247 112 234
2004-10-20 7 6.3 6.7 55 47 0.04 005 380 185 576 277 108 221
2004-11-03 12 6.0 7.2 47 32 0.05 0.04 307 22 480 33 152 24
2004-11-10 10 6.3 7.0 41 31 0.09 0.08 420 19 612 42 110 18
2004-11-17 7 6.1 71 52 36 0.04 004 320 20 552 36 135 31
2004-11-24 10 6.0 7.0 48 34 0.07 0.08 386 18 607 45 180 26
2004-12-07 10 6.0 7.3 42 56 0.07 0.05 314 19 611 45 134 22
2004-12-14 11 6.1 7.2 47 59 0.06 0.04 392 21 562 32 109 18
2004-12-21 8 6.5 75 40 49 0.09 0.07 304 20 587 33 151 26
2004-12-28 9 6.1 7.3 51 61 0.06 0.05 365 24 430 42 124 24
2005-01-04 10 6.1 75 38 58 0.05 0.05 420 12 620 36 165 32
2005-01-11 11 6.0 7.7 50 64 0.07 0.06 325 21 585 34 124 29
2005-01-18 10 6.0 7.6 43 60 0.04 004 381 20 607 38 152 37
2005-01-25 7 6.1 7.8 42 66 0.08 0.05 404 23 536 30 18 41
2005-02-01 10 6.1 7.7 42 62 0.08 0.06 406 20 529 42 106 34
2005-02-05 8 6.0 75 51 64 0.07 0.06 318 18 608 38 162 40
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Table 2. Characteristics of influent and effluent in aeration thank

baa | MLVSS FIM ratio Lv SRT  Xe HRT R Sw SV X DO

(M) Teop, TcoD,. TEOD, TcOD, @) (Mgh (0 09 (o (mg/) (mgh)

20040714 1360 014 028 020 038 52 40 336 719 212 163 3250 12
20040721 1120 02 038 022 043 48 43 336 654 185 165 2830 18
20040728 1300 022 03l 029 041 52 39 373 716 220 169 3115 17
20040804 1280 018 032 023 041 51 42 336 724 245 191 3046 16
20040811 1320 015 022 020 030 50 39 420 664 190 143 3307 15
20040818 1100 012 027 013 030 50 40 480 662 252 229 2760 18
20040825 1510 021 031 032 046 54 45 305 789 207 137 3422 17
20040001 1420 008 019 011 028 57 45 480 838 220 154 3113 17
2004-00-08 1560 018 028 028 044 54 50 336 795 215 137 3520 15
20040015 1510 014 027 021 041 53 46 280 839 254 168 3308 19
20040022 1460 02 026 030 039 57 48 336 883 221 151 3112 18
20041006 1580 014 025 021 040 58 58 373 942 195 123 3257 17
20041013 1530 010 026 016 040 54 50 305 807 215 140 3425 16
20041020 1550 012 018 019 028 58 54 480 846 230 148 3380 16
2004-11-03 3150 008 013 026 041 50 70 280 657 720 228 7940 05
20041110 3506 008 012 030 043 55 78 336 759 600 197 8125 03
20041117 3600 004 007 016 027 58 8 480 799 810 225 8104 04
20041124 3410 008 012 027 043 57 76 336 807 775 227 7632 02
20041207 3510 006 012 022 043 54 8 336 742 782 222 8235 03
20041214 3406 009 013 044 030 55 71 305 762 675 198 7870 05
20041221 3490 005 009 017 033 56 70 420 747 810 232 8160 04
20041228 3500 006 007 023 027 52 74 373 670 825 235 8720 04
200501-04 35200 008 012 030 044 58 77 336 844 765 217 7690 03
20050111 3580 007 012 025 046 55 8 305 773 790 220 8207 03
20050118 3495 007 012 027 043 54 70 336 720 810 231 8346 0.1
20050125 3510 005 007 020 026 52 78 480 701 785 223 8516 0.2
20050201 3550 008 01 029 037 50 8 336 649 840 236 9012 03
20050205 3520 005 009 018 034 54 83 420 733 832 236 8320 03

MLVSS : Mixed Liquor Volatility Suspended Solids

F/M ratio : kg - TBODg/kg - MLVSS - day or kg - TCOD,/kg - MLVSS - day

Lv : Loading Volume, kg - TBODg/m® - day or kg - TCOD,/m® - day
SRT : Solids Retention Time

Xe : Effluent biomass concentration

HRT : Hydraulic Retention Time

R : Sludge Recycle

SVI: Sludge Volum Index

Xr : Returne biomass concentration

DO : Dissolved Oxygen
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Aol Fulste] iy Edo] FalEe AoR 2 AAEE T8 B o AT dAHAFA
AtRET & 13 71-9] F9lol wE 4 T dE Ele IAE VR 98 BAtRe] UEs &
314 B4do] 22 VAR AgEo] nAEe] A ¥ =3ln 232 Z7|2PAA §71EY ArE A
Aot U5s & F UJ 59 A=AARZE & AAd e Wtolv 3714 FFWHARE g 77
HellAl & o FFEH YA E 30~130% A EF AEE FAlA AlAGE Hete] A4 7heAdel
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HAREY AR W o8] AANHE Aoz A AP £ e FH xR fA|HojofF Frt, ol
2] A 9lth(Zissi and Lyberatos, 1996). o AzxAL pH, DO, &%, TN, TP, F/MH],

T s/ 2 AEAAE dFE SRT, MLVSS 52 X1zt ¢Js] 2Ho| 7}53}
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St olEL olEldt ARE AEAAL FLUIH . olgld e WAL S TS U=
Z, nAE o3 Fr|xzddA dre FHEFC] FoR AdEy FF A QWA= Vorticella:
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A4} v AE flocol] F2E = d4e 2 Attt A= Paramecium4 7} Beggiatoa*ol FAlo 439
Luangdilok®} Panswad(2000)2] Ao w2 7]t Vortcellago] £383t9S we 4212 DO
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Fig. 3. Variation of TCODMn and DO in cometabolism/activated
sludge process.
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Fig. 4. Variation of color and DO in cometabolism/activated sludge
process.
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Fig. 5. Variation of TCODMn and pH in cometabolism/activated
sludge process.
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Fig. 6. Variation of color and pH in cometabolism/activated sludge
process.
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Fig. 7. Effect of TCODMn removal at different TN/TP
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