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Control of NHs-N in Wastewater Treatment Effluent According to Simplified ASM No. 1

Shin Geol Kim + In Su Choi - Ja Yong Koo'

Department of Environmental Engineering, University of Seoul

ABSTRACT : The control of wastewater treatment has two merits; one is to regulate water quality of effluent and the other is to reduce
the cost of wastewater treatment. The purpose of this study was to control the ammonium nitrogen in effluent that is known to cause
eutrophication. The control was based on simplificd ASM No. 1 which had 3 component materials and 8 coefficients, and the control
method was as following. Firstly the ammonium concentration of inflow was measured and the optimal aeration time in effluent was
determined according to simplified ASM No. 1 to be 1.0 mg/L. If ammonium concentration of effluent was not equal to 1.0 mg/L, the
influent ammonium was corrected by adaptive control. These processes above were repeatedly performed. The SBR running aerobic-anoxic
phase had been controlled for 1 month with this method. As a result, the ammonium conceniration of the effluent showed in the range
of 0.22~3.1 mgL with an average concentration of 1.1 mg/L. The adaptive control method used in this study was found very useful to
control and predict the effluent concentration of ammonium.
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2.1.1. ZI2ISIE ASM No. 12

3 2d2 ASM No. 1 2d9l TAHES COD,
NH,'N, NO;y-NZ Z0]1, 0|8 7] ¥ BiA ZAd 1
¢ EAWES XA Bdojt. Ed42 Table 1 2 4 (1)~
(6)7 2tk Table 2= 2l A 8E Lol5d g 49
o]t}
ojFg ] mlEYoz EFHFW,

- 3714 ZZ(Aerobic condition)

dCOD
Tz_ Cuug* Pr M

dS]\,H1
&t == Coup* P4 @)

dSxa,

3 Ciap* P 3

Table 1. Simplified model processes and parameters

COD |NH,"-N [NOy-N Process rate

Aerobic - Autotrophic reaction(pA):
oo | Crae| © Coaz | D Ce s
condition ( NH, ) MLSS
Ky, + S NH,

- Heterotrophic reaction{pH):

O Cuax|© Caax|© Caax coD Syo,
(KmD+ cop |\ &

Anoxic
condition

(MLSS
vo, T SNOJJ

Table 2. State variables and parameters used in simplified
ASM No. 1

Symbol Definition and Units

Influent conditions

COD | Influent total COD, mg COD/L

NH¢ N | Influent NH,"-N, mg N/L

NO;-N | Influent NOs-N, mg N/L

Coefficients

Ciag | COD decreasing coefficient in aerobic condition, d”

Caae | NH,'-N decreasing coefficient in aerobic condition, d’

- . . . . . o -1
Csae | NOs-N increasing coefficient in aerobic condition, d

Cian | COD decreasing coefficient in anoxic condition, d

Caan | NH4'-N decreasing coefficient in anoxic condition, d

Cian | NO3-N decreasing coefficient in anoxic condition, d

Monod Half saturation coefficients

Kcop | COD, mg COD/L

Kaus | NH('-N, mg N/L
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- B4 ZZA(Anoxic condition)
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dt
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2.1.3. Adaptive control
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Fig. 3. Schematic diagram of laboratory SBR system.

Table 3. Operational condition of the SBR system(unit: minute)

Phase 1 Phase 11

Aerobic time 12 20

Anoxic time 18 10

Total reaction time 240 240

Inflow time(times) 40 40

Settling time 40 40

Effluent time 40 40

Total cycle time 360 360
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Fig. 4. Overall COD performance of the SBR running aerobic-anoxic phase.
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Fig. 5. Overall performance of the SBR system in nitrogen material.

Table 4. Overall performance of SBR system

Phase [ Phase II
Wastewater
characteristics Influent | Effluent ;;2:1:; Influent | Effluent ;;22{72;
(mgl) | gy |0 | gt | gty | 00
Total COD 269 43 84.0 266 41 84.5
Particulate COD| 103 - - 122 - -
Soluble COD | 166 - - 144 - -
T-N 30.2 74 75.5 30.8 9.9 67.8
Organic N 6.6 25 - 8.1 1.2 -
Particulate N 4.7 - - 53 - -
Soluble N 19 - - 2.8 - -
NH,"-N 237 | 01 . 227 | 01 .
NOs-N - 48 - - 8.6 -

Table 4% Fig. 49 59] AAE Qo Aoz HE vl

Zro] Phase 13} 19[4 A} CODY AAEL 84.0%%} 84.5%
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77k 75.5%% 67.8%24 QR TEAF DA oL
oA AN 70~90%2) AAG B9t vise AHE ne]
F9t}. 2#} ¥7)A17k0] B 1) Phase IelA % 249 A
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Table 5. Performances of SBR system controlled with sim-
plified model and optimizer

Wastewater Influent Effluent {Removal efficiency
characteristics (mg/L) (mg/L) (%)
Total COD 294 47 84
T-N 32.7 8.9 73
Organic N 8.2 22
NH,"-N 245 11 96
NO;-N - 5.7
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Fig. 8. Results of effluent ammonia control according to opti-
mal and adaptive control.
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