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Abstract

In this work, the presence of nitrification biochemical oxygen demand (NBOD) frequently occurred in the sewer outflow in
winter season was analysed by the COD fraction methods using the respirometry and process simulations with real operation
data measurements and analysis. The activated sludge models applied in this process simulation were based on the ASM
No.2d temp. models, published by International Association on Water Quality (IAWQ). The ASM No.2d model is an
extension of the ASM No.2 model and takes into account of carbon removal, nitrification, denitrification and phosphorus
removal. The denitrifying capacity of phosphorus accumulating organisms has been implemented in the ASM No.2d model
because experimental evidence shows that some of the phosphorus accumulating organisms can denitrify. It was shown that
the concentrations of autotrophs (X_AUT) in the secondary clarifier and the NH4-N of T-N increased in the presence of NBOD
measurements. Because of the low temperature (average 8°C) and possible operational troubles, the outcoming autotrophs

exhausted oxygen in the process of nitrifying NHa-N.
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Table 1. Comparison BODs values with CBODs values

CBODs
DATE BODs
Influent + ATU
4, Jan. 6.6 2.0
11. Jan. 15.9 2.9
1. Feb. 17.9 5.3
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Table 2. The biologica components considered in the WWTP
models of category ASM No.2d

Name Description
H20 Water
S| Inert soluble matter

SO Dissolved oxygen
S N2 Dinitrogen, N
SF Fermentable, readily biodegradable organic matter

SA Fermentation products, considered to be acetate

SNO |[NO2 and NOs-nitrogen
Inorganic soluble phosphorus, primarily
S PO
ortho-phosphates
S NH Ammonium nitrogen, NH4-N
S ALK | Alkalinity of the wastewater

X Inert particulate matter
XS Slowly biodegradable matter
X_H Heterotrophic biomass

X_PAO | Phosphate accumulating organisms : PAO
X_PP Poly-phosphate

X PHA A cell int.ernaJ storgge product of phosphorus
- accumulating organisms

X_AUT | Autotrophic biomass

X_TSS |Tota suspended solids TSS

X_MeOH | Metal-hydroxides

X_MeP | Metal-phosphate, MePO,

Reactor bottle

Fig. 1. Schematic diagram of respirometer.

Stirring base & Water bath Oxygen Tank
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FAFYd AFA AR Fe 55 42 250 mL FY 5 Table 4. Influent wastewater characteristics
SEE HolHE T 9 A D)-@E ALY #;e Item Constituent Influent 1 Influent 2
AT X1 & Y 20l 2 Fo 4 (5 9 TCODc 162.8 mg/L 164.6 mg/L
3 AFEH, S1E PAE 3F5E 33 A9 5 UNEFE cop TCODwn 62.0 mg/L 730 mglL
A9 CODE F4stel 44 & Ak =& X AUT & SO0 924 mgl | 947 mglL
223449 ATU(Allylthiourea) S %613 BODs(CBOD) STCBC(’)DDM" 222 Eg;t 2§2 Egjt
ARRIAANE FeA FS BODsS HlI B4 BOD : ' '
z-ﬂ i}jﬂ ]glg o 011;]% spEe 4 —a—]}oq e —a—g 00, Bamab o %2 mot
= =7 = T-N 22.1 mg/L 21.8 mg/L
1A @2 Beele 7123 0001 mglE SRS NO-N 01223 mglL | 01152 mglL
FPsIAHE=S ST 25, 2000). Nitrogen NO3-N 0.6 mg/L 0.6 mglL
NH4-N 18.7 mg/L 18.54 mg/L
oc, TKN 19.3 mglL 18.9 mglL
r'S=1=vg @ Phosphites T-P 2.6 mg/L 2.6 mg/L
PO4-P 2.2 mg/L 2.2 mg/L
T SSSHX S @ Alkalinity 171 mg/L 172 mg/L
(ZS4T A4S, 2009) TSS 69.0 mg/L 64.0 mg/L

Table 5. Result of influent fraction

ocC,
S §= T vH 3) Name Influent 13 Influent 23
Values (g/m°) Values (g/m°)
. S| 9.8 10.1
Y e elv—intercert) L g @ ) 0.001 0.001
B 1-Ya (slope - 24+b_H1) S N2 0.001 0.001
Y_.H - SF 531 53.73
A4 5, 2001) SA 26.3 27.47
S NO 0.001 0.001
X_I=TCOD-(S A+S F+S 1+X_S+X_H+X_AUT) (5) S PO 22 22
Y_H & heterotrophic biomass¢] yield coefficient : S NH 187 18.54
S ALK 171 172
0.67gCOD/gCOD (Henze et a., 1987) X 57 o1
X_S 54.8 54.35
Table 3. Results of the influent COD fraction X_H 101 108
cob Influent 1 Influent 2 X_PAO 101 108
Component Concentration % Concentration % X_PP 0.001 0.001
(mgll) |(%TCODg)| (mgll) |(%TCODGg) X_PHA 0.001 0,001
S| 98 60 101 6.1 X_AUT 0.001 0.001
SA 26.3 16.2 27.47 16.7 X 1SS 590 610
SF 53.1 326 53.73 326 X_MeoH 001 001
X_S 54.8 337 54.35 330 X_Mep 001 001
X 8.7 53 8.15 5.1
X_H 10.1 6.2 10.8 6.6
Total 162.8 100 164.6 100 2 E A9 AE Al 19 COD 29 AFe ZFFAE 2
HE vEoE {9 BAS AAEdt 2 AFE Table
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Fig. 2. Schematic diagram of the node in the WEST ® (Case 1).
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Fig. 3. Schematic diagram of the node in the WEST ® (Case 2).

Steady State Data

I Sensitive Parameters I

Steady State Dynamic
Calibration Calibration

Fig. 4. Schematic representation of the cdibration methodo-
logy (Insdl et a., 2003).

%3 DO F=E 27 s PI(HA A ) TS
A& s ok
Fig. 4= steAg 3

FaL ‘Rlﬁ} “]"c‘! =F

0)4

SHEAL Ug IF =4S By
= %;gﬁr VFAs 59 &3 Z%=
Fo 2 g 4

frél de}%)c% e 3101 2 Y=t A F
2 BEAE IS A EH 3F 2AF A o] %
BHoE fEHAY, AFAYZE T e wA
o] g AFE BAE HArste fE5Edd U3 &
Z-e] widg BES AASch o d-hY #AFE F
39 B4 33 RAE Fds Ha HEEAHES d&
T ASE RoFa Qo

Fig. 391 743 Fig. 49 IFEA #P& &3 20°C 3

A FPRA AR E¥8E 2agAx fEFEY A
Aol ot 23 PAx &2 S H|2sE BODsY ZH¥
23 BAF AFE 67 mg/ll, A g% 237 A
BODs= 4.03 mg/lLQith CODY A9 Z3 =EAF

=

2R HAN sIREsMASIS|X| 263 A[135, 2010

233 mg/L,
G TNY d¢ 348 ZAF 23+ 13.0 mylL,
23 AZE FF TN 117 mg/L Atk

Al 9% 249 AE §% CODe: 226 myl
Al <

3. 2t H uHE

20°C BAEH IFRAE vEo® 10°Cé 8°C¥ o
B33 FFEAE 7 2F 527 AT WY &
AGAL e 22 EAFol BAEHU
1) AXNAZR FY=HE HFFF A5EE FYEHY A

Al AR oz PP F Utk
2) 8°CollA Ayt APH e EF dRYHY AL &

FE7F AA ol S7tshe @422 Jstd Fo NBOD

2 FAHE e ARHUS 7teAel A7l=EA

ol H<&HA Eu HEE sty WRS BE7F S

o] fY45do] Wy HELE BA oz th
3) &ElA A BFLZE gt MLSSY v& XF

o gol LAt 2ad Az Aol FA &tk
4) Y357t 8°CE #9E W &, BISF2 ol3E /9]

2 ) MLSSY ZAE sty 23 AZzAAN &R 9

AW s=7t dEstr 223 SHILHNAE(X AUT)
FEFol 75t HEF T NHeNS FAsiA7]
Fgoll Al NBOD7F 24 E 7Fsidol 52 ez &
= &84 A7 HEs &
33 BAF 2FHE Bslo] BRYFa vk TPe TSSE A
st <F 2u] PO BE Xo|E Kol glom, TPe
oF gl A& FUtete ALE 2 BAF 2FAE HFEEHAU

(i

9
};1
Fig

Tol hE WFF HES

1l



O4E5EE Yo 28 CODEYD SHYRALE 0|88 SH7| sl-RES2 NBOD LRl 24

101

Concentration of Recycle Water

6000

5000

2000
1650

L

| 9 gedb |
1000 ous PR

. |
Pt I
n? b * 1% 8 I

o L L] o e e I

BOD(mg/L) CODCr(mg/L) THmg/L) TRimg/L) Tssimg/L)
B Non Anaerobic digester  ® Optimization at 20C  ® Optimization at 8¢
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