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Modified ASM2d model and application in the DE-oxidation ditch

Guo Yanxue'¢, Li Wei'®, Zhao Kai*

(1a. School of Management; 1b. School of Environmental and Municipal Engineering, Xian University
of Architecture and Technology,Xian 710055, P. R. China; 2. Beishigiao Wastewater Treatment

Corporation, Xi’an Capital Environmental Protection Group Company Limited, Xian 710086, P. R. China)

Abstract ; Activated sludge model 2d (ASM2d) proposed by IAWQ was modified,and it was used to simulate
wastewater treatment containing biomass flocs. Combined with the operation parameters of a double-
channel DE-oxidation ditch, a calculated model was built to simulate carbon, nitrogen and phosphorus
degradation processes. The results showed that it could fit the experiment data well. The removal rates of
pollutant in the four phases in a cycle were also calculated. And the analyses provided an insight in the
nitrification, denitrification and phosphorus removal mechanisms in such operation system,which was useful
for the system diagnosis and optimization.

Keywords: DE-oxidation ditch; wastewater characterization; mathematical model ; wastewater treatment

H1 {5 7K 40 RS P 79 Y8 0k 1 B 2% 1k L b AT FLAT . 5 0 B B8 O [ Bk B ds 3 5 5 =
JE B2 5 R BIF 5 A e X L AT S i A B (TAWQ) HE i 36 M5 8 2d SR (ASM2d) L 45 [

i 75 B #7:2016-04-05
EETH :EHE ARBFISE (51308437) 5 P L EHFBHE K2 A A 34 (RC1247)
EFE N 2 E 19865, 2, FEAFK AU ST » (E-mail) guoyanxuel128@163. com.
EHEGEFEEE B BB LA S0, (E-mail) liwei@ xauat. edu. cn,
Received:2016-04-05
Foundation item: National Natural Science Foundation of China (NSFC) (No. 51308437); Science Foundation of Xi’an
University of Architecture and Technology(No. RC1247)
Author brief: Guo Yanxue (1986-), main research interest: water quality simulation, (E-mail) guoyanxuell28 @
163. com.

Li Wei (corresponding author), associate professor, master supervisor, (E-mail) liwei@ xauat. edu. cn.



126 + REHR YL KB LTE

%39 %

(1% K5 % E K B A A AN S bR 15 7K A BT 25 A
GEGHEST T AT S BLR, H T B0I TS Ye y  f A0
TSGR BB MR R IE . ASM2d #5571 fig
% 2 e R R ADLY e ) A DR AR X/ Bl R X/ i R XA A
B S 10 SR A A SR 2 (I A® /O T8 v A 2ot
o 1%t 240 AN B 1 5 g Can 4R Ak 7)) Hp A 3t
FEMBLA 25 AR S ME A 2R K. mis il
FH ASM2d 55 R B 0 R/UFE ik RS AP /O T2 P R
T RE R B KA 5 S0 A 25 4K 0. 54 %0 ~
Lo24%; #K 0, Xie 550 fff B A [R) B A XF 4 8
Carrousel S fk 4 v Jif gt 2k A% E AT S 400, & SR 0L
5 SR B 24 0 25 % 8% ~28 % . 1ES2 bR T5 K Ab
T2 b (4 DE AL 3D . 41 £ 5Kk h ¥ R 4s &
T B VR JE A o 375 ik SRk B A TR I 1AL v e A T D 32
WA, T B 7 SR B B 38 . 214 413 s figp 4k A
Xt AR ESE o T M AT PN 2 T o e A X & R R AR X
AT 25 & 2 [ 25 il Ak B il Ak (SND) i 03 42 - 9 i
AR 50 % DL I EURAK S B BRI
SR . ASM2d A5 A0 I 40 % SND 2o /2 L B it L 3 LA
HER 19 L& 15 Y W9 A6 A7 A6 SND T 20 v 11 B fif
bul.

AR SCAR A BT T 11 2854 o 488 1 R SRR M A I
DL AR AR AL T ASM2d R, (i F AR AL 5 Y %k
SERERY 254 DE RN 248 Ak 1 19 52 B s 1T 4R
MU ST T DE X0 4 Ak 1 b S Ak i A R R
B £k DA B Ml 25 Bk 1 1 AR
1 HBE 7 %
1.1 Bk @&

TEKARBR RO 12 05 m?/d. K 20 i R RS A
20 A L B TR b L PR R 32 4 3 . DE AL X
AL T8 ALY HE I R

158 [l b A 80 %6, A1 ¥5 YR Mk BE 2 12 000
mg/ L, 75 Y8 3 it ] (SRT) Jy 18 d., SE-¥ 7K 745 53 it

[f (HRT)y 4. 75 h, DE BIX0E XA 1 iz 47 07
IE P8 58 B AR 0 B0 <L 1 A SR D i 240
min, 73 4 Hr Bty . DE B ARIE 1A JE 4 A
B Boi Bz 1707 XA 1

w0 O
el N

B | g5 | b Bo | B BO | Bf Bo | Bp
Y S Sy T
i S
KB AN BE k] 1d21 HARTBE
50 min 70 min 50 min 70 min

E: BO—Afbid#R; BS—anfbidf
Bl 1 DEEENLA 4/ MRIETRESE
Fig. 1 Operation state in DE oxidation ditch
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Table 1 Analysis of influent and effluent sampled from DE-oxidation ditch system

=2 # 5 Bl By 155 5 Kl LA
Soz Vil S 0 g0y em? CODyot » inf HEK 4 COD 360 g COD+» m 3
Sk v ) W f A WL 79.2 g COD+m™ CODx. .00 HEK B COD 135.2 g COD+m™3
Sa R (BERRD 32.4 gCODem? CODyor. it 7K 8 COD 25.2 g CODe*m~
Snhi A 38.8  gNe+m? CODy. et 7k COD 24.8 gCOD+m °
Snos RSN 2.6 gN+m3 CODyras VFAs 4k 1y COD 79.2 gCOD+m
Spos NR7A7EN 3.8 gPem
Si R ] W S A WL 23.6 gCOD+m*
SALK Bl 5 mol HCO3 ¢« m—*




% 14 NEE,E.ASM2d A K R B £ DE B A ALA T8 5 A 127

£
iR EA Bl Lix 5 2 B LV
UKL ZS 4 43 Sa=CODygas

Xy AR L 23.6 gCOD+m® Ss=CODp— S

Xs 18T R A LY 156 g COD + m™® Sp=Ss—Sa X1 = (1—a) CODyugpin

Xu BEH 32.1 gCOD+m™® Sa=CODyga, X = aCODxqsprint
Xeao BB 0 g COD -+ m 3 S;1=0. 95CODy. ot a= [(BODw./(1— Yu)— Ss)1/CODqyep.int
Xep SRR N IR RR 0 gPem? Ss=CODy, 1o — Si BODy: = BOD;s/(1— %)
Xpna  BEBEEKENE LY 0 g COD +» m™® S =CODygas CODsusprint = CODyor,int — CODri int
Xaur AT 0 g COD»m? S;=0. 95CODy. o

Xrss WKLY BT 211.7 g TSS+em™?

2 WEEBNE S = Qi = Qs @

2.1 HWEEITHRIZ

TEAE R S AT 0 R s - 1D K i A R 5 2)
JET5 A P 2 03 B B AR E 5 3) R AL T KR IR A A
AW RS —mi KR R2RE D = AL
y BEARAE R 25 5) R GEaa A7 L A AR 5 6) pH fELE
SE 3 ) AALTE N TCTE F Y R P 55 8) T A W ) it
RLARA LD 1 F1ff S 2 i 6 2R A7 19 5 9) A HLA AA AL
SR /K fift S [ I 8 A7 14 5 L 3R 45 5 10) 5 7K 78 46
TR Y1) I B AR E
2.2 REESHTE

K 1 e BEA IR A W SR T 29 0.5
m /s PR AE A AU R ABRE W IE E O 0.5 m/s. fE%
i EEJ7 10 BB 0.5 m oy — A B AT 43 )
— BRI T5 K R — Ak AT 5 R ARl
5 B INIE E MR BE R . DE R AL HoA o8 &
TR R &8 IR A TR UG B — BT B9 75 K K B 7E
23 (6] B PUE LA R 51 . WA R R TT
T 17 AP TR AR 8 SR A 9 3 3 oz 1) R e TR
B FR AT B — B TR 5 0« Ak A S A 1 P
I 2 frs),
2.3 EuHBRERNYHTEEE

AR o A~y 4B 5 A T LA 250 (D) iy K 4 1
AR (2) , ASM2d 45 1Y Y &R 58 S i Ao
FR R 0 TN B3 R 2 o, TRAHZ RIS 15 31
X3,

d(V, . (/‘ig )
% = Quis * Coiti) —

Qout[[] * C;m e VD] (L

re= 20000, (3)
KA Vi o o i 205K BB Crn O o i 200 AL5%
MM . g/ m’ s Qupo N ¢ B 2 BE K B 5 Cioic ) N
BFZIEK ¢ W E g/ m®; Quua N ¢ BFZIH K
T s RN MR, g/ (0.1 min(m®) 5y, AT
AL A R,

K K
e lc omI Cp
ik 4
s s =Qunta
o4 :
PHACyy _ Qi CatVia Ca H
Ala = Qutia L5 m K
Vi~Quis)*+Cay
%:%&"’ % dCy =ry | R ﬂ=—Q.,m[.1
Vi _, | v, dCy) _ VIII_Ouux[x]'Cx[z]+
& =Qiat] X T”=0 @ Y T,
ik g
Fi V| ¢
HAKZI

B2 ShkBERARERNEZRREE

Fig.2 Wastewater divided unit and reaction rate
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