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Abstract

The research aims to provide the basic data for practical applications by correlating the bio-kinetic
coefficients with the load of recalcitrant organic matter in box-mill wastewater. The activated sludge
process was employed to a Wastewater disposal plant in an industrial setting, increase of consequently
leading to the organic load. The parameter values derived by Monod-kinetic analysis were as
follows:specific substrate removal rate K, = 0.17day™®, half saturation constants K, = 60.37mg/|, decay
coefficient K, = 0.142day™, microbial yield coefficient y = 0.388mg/mg, and max specific growth rate y,,
= 0.066day™. In view of biodegradability, the TCOD,,,/TBOD; ratios of inflow and outflow were 1.07 and
1.41, and the SCOD,,,/SBOD; ratios of inflow and outflow were 1.10 and 1.50, respectively. The higher
TCOD,,,/TBOD; ratio of outflow indicated that metabolites of a microorganism have accumulated in the
cells.
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Fig. 1. Scchematic diagram of treatment plant.

331



Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 3, pp. 329-338, 2006

WA AT T DAY F71EBd0] BHE}A A

R EL L EEEL:

Table 1. Characteristics of influent and effluent

TCODy,{mg/) SCODy,(mgh) TBODs(mg/) SBOD4(mg/) pH
Operation days
Inf Eff Inf Eff Inf Eff Inf Eff Inf Eff
3 183 14 101 10 86 10 68 9 6.2 71
7 315 23 293 12 194 12 171 11 6.3 7.0
8 536 34 521 16 407 16 389 12 6.1 76
7 742 156 713 74 518 87 486 38 6.5 6.6
7 963 532 908 264 810 362 774 161 6.7 6.8
7 989 561 924 288 832 397 790 201 6.1 6.2
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Fig. 2. Relationship between influent TCOD,,/TBOD; and influent
SCOD,,/SBOD; concentration.

Table 2. TCODMn/TBODS ratio of influent and effluent

Fig. 3. Relationship between effluent TCOD,,/TBOD; and effluent
SCOD,,/SBOD; concentration.

Influent Effluent
Operation days
TCOD,,/TBOD, SCOD,,/SBOD; TCOD,,/TBOD; SCOD,,/SBOD,

3 212 148 1.40 1

7 1.62 1.71 1.91 1.09

8 1.31 1.34 212 1.33

7 143 1.46 1.79 194

7 117 117 147 164

7 1.18 1.16 1.41 143
SCODy,) ¢ TBOD;s (¥ SBOD;) 9] Hl&o] 44 2 nlgge BajitEox fiss §7]%d o3
Bop =4 Jebged ol AL frEs %‘°ﬂ oju gt ¢ COD7} th 5% Axgthe o] &(Grady and Williams,
B 4ol EAlstn ASE & om © o]  1974: Daigger and Grady, 1977; Sykes, 1981)%} o}
2o AR Brbedt dos 1‘&%1‘/}. ol 2 @ IH CODE A ujyEe AT &2 U
B2 ool F4stn Ye vIAEY 2aaE 84 AY T FAY 3398 mAE A g
ol &dl st &5l CODE 33k Zo] % Arhe o] 2 (Baskir and Hansford, 1979). 2ajAHE &
HolM Al g §7189 AF COD7Loly w4y Be] &5 23 SOM(Soluble Organic Matter)
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Table 3. Operating conditions of reactor
Operation days Q(m’/day™) 6,(day) t(day™) X(mgh) X(mg/)) X (mg)
3 10 7.37 1.4 3138 5720 24
7 10 5.72 1.4 3411 7651 76
8 11 564 1.2 3526 8128 110
7 9 5.56 1.5 3320 7940 52
7 10 5.66 14 3069 7256 36

7 10 5.49 1.4 3026 7201 51

Q: flow rate(m’/day)

S;: influent substrate concentration(mg/)

S, effluent substrate concentration(mg/)

6.: solid retention time(day)

t: hydraulic retention time(day)

X: biomass concentration in reactor(mg/)

X,: return biomass concentration(mg/l)

X, effluent biomass concentration(mg/)

o2} o] & (Eckhoff and Jenkins, 1967)0] HZ A2 . 2 71 A FE (mg/)
& oA g 22 ek Table 264 f7]EFstd] w K.mx A 71 AAAEEZ (day™)
2 g9]2=9] TCOD,,/TBOD;H] 9} SCOD,,/SBOD; K, 9% 7|A %% (mg/)
Hlt 7159 —ro}ﬂ Z55 v&e FopAa #7]

B3t AL E B &L Bolxle Ago] Stk 1 =d8a A5Ed 22§ $905 2 5559
EM §¢4 TCOD,,/TBOD;H| 8} SCOD,,/ TCODy,, TBOD;, SCOD,,, SBOD; lon 2 Table
SBOD;H| & §7]12%38l7} 4% TCOD,/TBOD; 1o Uehglen Table 3& v Y& uhgzuje] v
Ml Ztolxt} SCODy,/SBODHI & Zoldle A%  ABEE, tl4Ee ARAZL, BIW* AFA 5
o] Vet o eA2AL Yehiqnt,

o] @/de gkollAl B3l o] Fgsla e v A 71 2AAEGE (K o HESEEEK)E
2o BaAE 402 = ugEY BajdBo] &3] sk 4 (1)& Fig. 49) y&ol x~r/<si—
BOD;ET}E CODy, & AZ9te AL HHASE  S)(day") & xFHo 15, (Vmg) & 3t9e o y=o A
o & gtk ®e F259 TCOD,/TBODME  # 2 71%7@ ABBA e o83 2ok,
2 ) $HSHEAYA BODsgt CODy, 9 w23
{712 g+ E A53E g dart e N 1
eNFEe dFd B 253dE 18 & Bart sl v& A - (dayﬁl) AN 71e7] = K (me/)
Ao Atndn} Ko Ko
3.2, A% Ks. Kmax 2t 2% Fig. 4@)2] TBOD; WA & o y59 HHL
Monod(1950)2 o2 B Hu 7NAAASE 577, 71871 39A0. 42d y=o) dus) A4Ad
(K)o 928 =2 (K)E Fab7] 98 AL e 9 71e71 278 Ho 7ZAASEK,.) &2 HE
2o 8 NAFEE)HL 42 0.173day”!, 60.37mg/12
259,
X+ K, 1 1 "?_QC‘)M
S s K. S Tk 1) Fig. 4b)2] TCODy, ZHolX & wj yZol UL
b o™ 7.74, AAe] 7147 2202008 YT whEA
od7)4 X: whgz Pl Ee] F5E(gm’) Ao 71 AAASE (K, HE3 VA=K ) e

A

D8 A FAIZH day)
T4 712 5= (mg/)

Z4zh 0.129day!, 2842mg/l2 AEHUT AFAR
o o&tm %5 (2000)0] kA P FTHE o &
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Table 4. Experimental data to K, Ks, Kd, y

x - ¥(S;~ S,)(day™) 1/s4(/mg) (S~ Se)x - tday™) 1/6,
Operation days

TBOD, TCODy, TBODg TCODy, TBOD, TCODy, (day™)
3 57.8 25.99 0.1 0.07 0.017 0.038 0.135
7 26.23 16.35 0.083 0.043 0.038 0.061 0.174
8 10.82 8.92 0.062 0.029 0.092 0.112 0.177
7 11.55 878 0.011 0.006 0.086 0.113 0.179
7 9.59 9.96 0.002 0.001 0.104 0.100 0.176
7 9.73 9.89 0.0025 0.0017 0.102 0.101 0.182

A ()& Fig. 59 xZ9(S;- S)/x - (day )& yZo) T F AU

1/6day") & 25 T3} 2ok,

v A=K, (day"). #7187 =y

Fig. 5@@) TBOD; R4 & o y&Fo dH2
0.142, A4} 71 &7]1E 0.3880|t}. wehx] HAZF
AF Ky ALFAAS(y)E 244 0.142day ™,
0.388mg/mgo] T}
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B ALE e R st It FPeTHor A
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(Kg+ 0.0211day ' 24 £ Ao wjusl & o vf5
A Vet

WAz EAFK)E U] ABEY] DAL AN
A, AFAFeA, FaEAeA, AAGA, A
A A A}‘?‘—__a_%ﬁloﬂ s gect. metx
*3%91 AHE ﬁl#iﬂ 2 AFoA =4 e

e G Lol EAgn &S A
Aoz ARET. uAZ FAAF(E ¢
G718 W3 AdridEY AGFES e
S Aot i 2 A7olA yrb A dehde A
KiolM o e R EZ] EATS A&

»

Mo 30 2 32 (o
o X of g
[+

Monod(1950) J ot wAEY HUuAASE
() 2 T-8HE THE3 2}

K S.X

max — e

K +S,

_ Aumax . SeX
y K,+S,

2 (3)S e
e = Koy -y, (day™)
Kma 'u‘max (d yﬁl)7}' 5] E]-

weby Hou ST (4,,) & TBODs FelA
£ 1w 0.066day ' o] TCODy, ZHNA & u 0.061
y'2 veldth A7 skl Grady(1980)%

% gEHA 9 AGHQ AWML EE (1) #
o] W= 03~05day'gn 3t1.2™ Kornegay and
Andrews(1968) = o] &3 3AYH Add
A ou, = 028hri@ls atgith & Lawrences and
Me Carty(1969) & oM EANI % =2 3| 24y, HE|
29 #7)4 Agr 0.23day?, 0.5day!,
0.64day' & 247} AABHACE 28y & Aol e
o5 B A AAEE (1) 7t YebSdE &
Fata AAAEIA 9] Mgl gge o) $ Faach
o] AL N EY Ao Aty BYPAES T
7} =AY fE5e do] 3 o] ofde &
F Ao, oAl FejA SRTE F7HA171E o=
5 2 AYEELS T/EAT RS HF it

glucose &

336



289 ol 43

R Bttt o) BB~ ]
203 35, pp. 329-338. 2006

o med #A 3 AT WEHE
f71d sl nAEY 5714 FTEUHALAE A
% AFAYgd ALt EHe dEs
71884 e FEIHASd AR AED
A% o3t 22 HES EUT

1 AEsls FHelM & W FrAe TCODy,/
TBOD; ¥ 2 SCOD,,/SBOD; ¥l ztz} 1,07, 1,10
o7 AzEgen §%49 TCOD,,/TBOD;,
SCOD,,/SBOD; H]3= 247+ 141, 1,502 2 AH&E9)
O FYT B {259 HU 1220 E UERe
n B dFoA] TCODy, 536mg/l o] stel| A= A2 &
o] W% w4 Jehdd olgd w2 Aelagd
MLVSSZ 3,000mg/l ©]4 X8 A7z Atz
T f299 CODy,/BOD;9 8|7} 53] Fo}A]
o] sledl oldd @42 vAdES EalEAA
HEE Aoz AlgHw FAEZEAYE BOD g
CODy, 9 W23 &7]F2 43 Ue aA53E 1
2 & F87 e AR ARHA

2. Modod#l 2.2 28 HU 7| AAASE(K,,) %
Bty =(K)E TBOD;E 7Foz gy 7t
ZF 0.173day™, 6037mg/lE HE2HReH, TCODy,
g JF2or2 AL 9 zZz 0.129day!,
2842mg/l2 AEHAT, £33 v]PEe] WASEA
T (K)o AZFGAF(y) = TBOD:E 7|Fo2 ¢
S 27t 0.142day™, 0.388mg/li o1}, TCOD,, &
71Eo s §L w 74z} 0.128day", 0.477mg/mgE A
ZH o HAEY A MATEE (U,,)E
TBOD; 9Jr TCOD,, & 71202 &Su ztz
0.066day™, 0.061day” & JelgTh,

3. FHAAAS #E FU1EASC] 2o O &
7l%°ﬂ*1 Aaete nlAES] 54 Zon e

o] FYE wole f71EFE BAGe] B4
T B A ARG g sHHoksht 2 Ao A 4F

rlr

337

Z 7+& TBOD,$ TCODy, o uje} thael
Yol o RS AR HAERF A &Rz
7129 s 7195 Aor Alrd

A
71

fr o e

LI

4. 37 A72HE T B o R &
Ho] EAE 7% CODw/BODsH], K, Ky 3
A verd Aol Ko, v, s &S R
olt}y, zfut ¥ ATAFAME COD,y/BODsH] 9}
Ky B2 A, thyy S A UESS = B30
TCODy, 536mg/l o]stell & e A& ¢ &7
Vel ol MEEEE & o GEsY EF

N

AEde vdEY 843 e Ee 843 Py
A8k AR ALREH AT
o2

L A8%, AU Q000) S4k
Sl B a4,

FYeUTYL o4
ASHFEGA, 1402
%5, 299 (

44 A7, ey e
Aepisl 25
L

1983) U}"*% e R
], 5(2), pp-49~63.
v%g%@%@ﬂTﬂ

8, 26, pp. 212~220,

(1997) =& #2], p. 80,

27 5 7-002 ) FEH A A, pp. 4~68.

6. Baskir, C.L., and Hansford, G.S. (1979) Product Formation
in the Continuous Culture of Microbial Population Grown
on Carbohydrates. Dept. of Chemical Engr., Univ. of Cape
Town, Rondebosch, Cape 7700, South Africa, p. 1857.

7. Yang, Byung-Soo (1981) Treatability Study on the septic
Tank Sludges. Bull. of the Korean Fisheries Tech. Sociery,
Busan, Korea, 17(1), p. 41.

8. Daigger, GT., and Grady, C.P.L., Jr. (1977) A Mode! for the
Bio-Oxidation Process Based on Product Formation
Concepts. Water Research, 11(12), p. 1049.

9. Park, Dong-Keun (1982) The Study on the Aerobic
Treatment of Urine. Master Thesis, Nai. Fish. Univ. of
Busan.

10. Domey, W. R. (1973) Design Parameters and Performance
of Biological System for Textile Plant Effluent, Proc. 28th
Pordue Ind. Waste. Conf,, p. 438.

11. Eckhoff, D.W., and Jenkins, D. (1967) Activated Sludge
Systems-Kinetics of the Steady and Transient Studies. SERL
Report. No. 67-12
College of Engineeringm Univ. of California, Berkeley, Calif.

, Sanitary Engr. Ressarch Laboratory,



Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 3, pp. 329-338, 2006

VAT A5 T IR #7180l THAA A5 L AR v e 9F

12. Grady C. P. L. Jr and Lirn H. C. (1980) Logical Wastewater
treatment, Marcel Dek-ker. pp. 325330

13. Grady, C.P.L. Jr., and Williams, D.R. (1974) Effects of
Influent Substrate Concentration on the Kinetics of Natural
Microbial Populaton in Continuous Culture. Water Research,
9,p.171.

14. Heukelekian, H and Rand, M.C. (1955) Biochemical Oxygen
Demand of Pure Organic Compounds. Sewage and Industrial
Wastes, 27, pp. 1040-1053.

15. Kornegay, B.H., and Andrews. ].F. (1968) Kinetics of fixed-
film biolgical reactors, 7. Water Pollut. Control Fed., 40(11),
pp- 460-468.

16. Lawrence, A 'W. and P.L McCarty (1969) Kinetics of
Methane Fermentation in Anaerobic Treatment. . Water
Pollution Control Federation, 41(2), pp. R1-R17.

17. Monod, J. (1950) La techniqu of culture continue; Theorie et
applicadons. Annals Institute Pastenr, 79, pp. 390-410.

18. Metcalf and Eddy (1972) Wastewater Engineering. McGraw-
Hill, p. 434.

19. Novick, A. and Szilard (1950) Experiments with the
chemostat on spontaneous Mutations of bacteria. Proc.
National Academy of Sciences, 36, pp. 708-719.

20. Olive, J.Hao., et al. (1987) Dffect of Slowly Biodegradable
Organics on Kinetic Coeffcients, 7. Environ. Eng, 133, pp.
147~155.

21. Patterson, C.W. (1980) The impact of ecology on the
development of flexo/gravuremgs. JOCCR, 73, pp. 290~294.

22. Sykes, RM. (1981) Limiting Nutrient Concept in Activated
Sludge Models. Fupef, 53(7), p. 1213.

338



