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Verification of biological nitrogen removal model in
anoxic-oxic process

Byung-Dae Lee and Kung~Hoon Cheong’
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‘Division of Environmental Engineering, Chosun Universily, Kwangiu 501-759, Korea
{(Manuscript received 4 February, 2005 accepted 29 November, 2005)

Anoxic-oxic process were analyzed numerically for the each unit and final TN effluent by Water Quality
Management(WQM) model and the results were compared data from these sewage or wastewater treatment
plants. No bugs and logic etror were occurred during simulation work. All of the simulation results tried to two
times were obtained and both results were almost same thus this model has good reappearance. A few of simu-
lation results were deviated with measured data because lack of influent water qualities are reported however
simulation results have wholly good relationship with measured data. Also each unit of simulation result was
kept good relationship with that of measured data therefore this WQM model has good reliance. Finally, WQM
model predicts final TN effluent within 4.1 mg/ /.
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Fig. 1. Typical configuration of anoxic-oxic process.
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Fig. 2. Organic parameters.

Table 1. Influent parameters
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Parameters Description Unit
Xi Soluble hard hiodegradable organic matter (SHBOM) mgCOD/ ¢
X Soluble easily biodegradable organic matter(SEBOM) mgCOD/ ¢
X3 Particulate hard biodegradable organic matter(PHBOM) mgCOD/ ¢
X4 Particulate easily biodegradable organic matter(PEBOM) mgCOD/ ¢
X5 Heterotrophic hiomass mgCOD/ 4
Xs Autotrophic biomass mgCOD/ ¢

7 Dissolved oxygen(DO) mgCOD/ #
Xg Oxidized nitrogen mgN/ ¢
X Ammonium nitrogen mgN/ ¢
Xio Alkalinity mgCaCOsy £
Xit Inorganic particulate mgSS/ ¢
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Table 2. Biological reactions

Ax AA 2L AF

Reactions -
(ng/ £ /day) Description
3! Koyl 20'%_2172' Koﬁk}
Pz K + 0572 KsA‘EXz ' Kof'(f)@ ) sti X s %
P4 Ky » 0577 KX)J(:X; : K()fTX? : K,\-j(ng Nyt X
Ps bimo = 07 2 ﬁ - X
Ps bino - 077 - Kof?:)@ : K/\zﬁ X Nyt X
B | K 0 0 (7.2-%} X,
Py basg * 04 7+ _]TAXJ‘—)Q © X

Reaction rate coefficient at 20°C(1/day): Ksa, Kxo, bun, Ko, bax
Thermal effect coefficients: ©s, Ox, Ox, Ou, Oa

Kinelic |y 1¢-saturation coefficients(ng/ £ Ks, Kos, Kex, Kx, Kox, Kxx, Kou, Kxu, Koa, Ka, Kox
parameters . . 7
Correction factor for anoxic reaction ns, 7x, nH
Temperature(’C) : T
Here,

Subscript: S20, X20, H20, N20, and A20 means substrate, biomass, heterotrophs, and

P
P
Ps:
Py
. Aerobic self-decomposition of heterotrophs
: Anoxic self-decomposition of heterotrophs
- Nitrification of ammonium nitrogen

. Self-decomposition of autotrophs

o] A= o =

alkalinity at 20°C, respectively.
Aerobic decomposition of soluble substrate
Anoxic decomposition of soluble substrate
Aerobic decomposition of particulate substrate
Anoxic decomposition of particulate substrate
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Fig. 3. Schematic diagram of kinetic model.
Table 3. Parameters and coefficients of biological reaction”
Types of coefficient and factor Symbol Value Symbol Value
Ksao 0.05 Kxao 0.009
Reaction rate coefficient at 20°C(1/day) brizo 0.005 Ko 00182
baxn 0.0018
Os 1.037 Ox 1.062
Thermal effect coefficients On 1.08 Ou 1.046
Oa 1.046
Ks 714 Kos 0.5
Kex 1 Kx 400
Half-saturation coefficients Kox 05 K 1
(mg/ ¢) Kon 0.2 Ky 1
Koa 0.2 Kat 2.245
Kon 1.3
Correction factor for anoxic Ts 05 % 05
reaction i 05
24, AAANN ) A7o] B A wel
%j]%j—xlo %O‘Ji}- %%‘ SE.S%:E;;% OE:Eﬂ ?7§\é‘:%?‘ Cinflow V] VZ Coulﬂow
= L o A 0] = | 3 [e]
Z]’a i El A \_oﬂ -’15“ g —Lréoﬂ AEE T ME]'. (1+R)Q Cl C2 (l—W)Q
iz ARz WIA F2E Fig, 4off YERAT
9] Fig. 404 Vi3t Vool Aol Ed4-AE 1
gt ol A& . dg & gt Sludge zone
Vl_d_ﬁ = (1+R) - Q- (Cinflow_ Cl)_ dp * Vl ) Cl
jtc (R+W)Q
2 - (1 . . - - . .
Vs dt 1-W - Q (Cl C2) dP V' G Fig. 4. Configuration of sedimentation tank.
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Table 4. Water qualities of measured value in reported wastewater treatment plantS) (Unit: mg/2)
Operation| Volume of anoxic | Volume of oxic| Flow rate | Temp. SRT | MLVSS Return Mixe_d
conditions tank(m’) tank(m®) (m¥hr) (°C) (day) (mg/ 2) sludge recyc}mg
ratio ratio
) 13 20.5 1.179 17 57 2171 17 0
@ 13 20.5 1.146 21 35 1883 18 0
® 164 174 2.267 21 28 2866 115 0
@ 21 129 2171 22 149 2772 7.2 0
® 115 22.3 1.271 21 33 2014 14.7 0
Table 5. Operation conditions and dimension”
Operation Influent water Plant Anoxic tank Oxic tank
conditions quality items influent effluent effluent
SCOD 392 32 30
) NHi -N 53 - -
NOx~N 48 - -
SOCD 392 17.3 153
@ NH; -N 576 36 0.2
NOx-N 4 05 39
SCOD 405 226 176
® NH4 -N 56.6 34 06
NOx-N 42 7.3 87
SCOD 377 181 16.8
@ NH4 -N 54.2 136 12
NOx-N 41 43 74
SCOD 468 215 183
® NH/-N 71.3 72 0.4
NOx-N 2.1 0.3 33

- data not given
* plant effluent
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Table 6. Summary of simulation and measured TN

value (Unit: ng/#)
Operation | Influent | Unit effluent Removal
conditions (0) (2) (3) | efficiency(%)
R 5.7 49 91.5
@ 57.8 >
S 114 12.0 79.2
R 179 L 194 66.8
@ 58.4
S 145 15.0 74.3
R 51 51 01.7
©) 61.6
S 74 85 86.2
R 75 10.7 86.5
@ 794 2
S 10.9 115 &5
R 10.7 9.3 84.7
® 60.8
S 10.1 10.6 326
R: reported data
S simulated data
20
? 15 P *
= .
T . .
20t ¢
E L 4
2 .
0
0 5 10 15 20

TN effluent({ reported data, mg/? )

Fig. 5. Comparison of simulated and measured TN
effluent in each unit.
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