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M ater al and energy flow of activated sludge
N anoxic-anaerobic-aerobic system

ZhuWuxing W ang Chengven Shi Hanchang
(State Key Joint L aboraiory of Envirorment Smulation and Pollution Control, Department of
Envirormental Science and Engineering, Tsinghua U niversity, Beijing 100084)

Abstract In this study the material flov of carbon, nitrogen and phogphorus in the activated sludge systan
of anoxic-anaerobic-aerobic was analyzed in a full-scale wastavater treatment plant, and the result shows low
QOD balance (75 8%), high P and N balance Moreover the energy flov based on material balance was ana-
lyzed in this systam
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Tablel Operational and exper mental data of activated sludge systen
( 4 2003 11 )
(Average value n Nov. 2003 of one of the four parallel activated sludge r als)
v, (m®) 3060 Q (1000 m®) 50
V, (m®) 5034 r 0.57
V3 (m®) 19 866 q(1000m?) 2.45
(mglL) 4111 3 t (h) 13
OU (O,mg/L- h) 28 3 (m/9 0 06
00D (mg/L) 406( ) 69 1 57.5 42 96 40 4
NANH, * (mg/L) 427 32 38 30 11 172 4 03
NNO; (mg/L) 1 476 2 01 133 237 252
TP(mg/L) 65 13 61 13 67 14 63 Q 43
FO, (mg/L) 345 9 198 10 20 019 Q36
SS(mgi/L) 268 8 1820 4 1878 2155 318
221 (60'D) 1001
oD, aol M
3
coD fo = 1.48 mg COD/mg 5 ol
vss?, , "
f=VSSmg/ SSmg=0. 68, 'g . AL,
coD : Berive ORI JRAOR SR
QODgp =f X g XX, Xfy =0.68 x2450 x4111 _ 4 _ OO_D
Fig 4 Reolvable QOD plot in activated sludge systam
x1.48 =1 0136. 4 kg COD /d (13)
b : coD N oo
QOD, =(Q - @) xSr = (50000 - 2450) x40 4 . =COD,, /COD,, =12 820/20 594. 8 =75. 8%,
=1921 01 kgCOD /d (14) AAO 24.2% OOD
(1) Cco, COD: ’
OUc; =0Uc¢0, +OUcnp =5469 8 kg COD /d (
(4) QD ), Dold :
QOD,,; =C0D, +@0Dgp +OUc =15 608 kgQOD /d  ap0 oD 60% 70% (3]
(15) QoD
(3) coD e , oD
QOD;, =C0D; +C0Dg, =20 349 +245.8 oD '
=20 594.8 kg QOD /d (16) 4 , 0.45u oD
CODg, NO; N 18.5 11.6  14.5 mgiL,

Cob cob
35% COD
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M genitr,anox = (Q XSinog T XQ XSenbicNog ) -
(1+1 xQ X Sanoxic,No#
=50 000 x1.476 +0.57 x50 000 x25 2 - 1.57 X
50 000 x2.01 =63 4215 gN /d (17)
(14)
Sinnog + Sserbic,NOZ + Sanoxic, NOF ,

Mdenitr,anaer = (l + r) XQ xSamxic,Nos*' - (1 + r) XQ X
Sanaerobic,noy =L 57 X50 000 x2. 01 - 1. 57 x50 000 x

1.33=53380gN/d (18)
" Sanoxic,NO4 1 Sanaerobic, NOS )
AAO
( ) ;
M gent T =M genit, anox TM genit, anser =687 631 kg N /d
(19)

My, = (50 000 - 2450) %32 =1521 6 kgN /d

(20)
N fwv =0.1 mgN/mg
vss®, N :
My exp =T X g XX, Xfy
=0 68 x4111 x2450 x0 1 =684 9 kgN /d (21)

N
Now =My, +My exp +M genit, 7
=1521 6 +684 9 +687 631 =2894 1 kgN/d (22)
N : 50 000 x59 1 =2955
kgN/d, N
Ny = 2894 1/2955 =97. 9%
N ,
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Fig.5 Nitrogen distribution
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Fig 6 Phogphorus distribution
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1
(12059 kJ/KWW - h), :
BOD CoD , ,
13.9 kJ/g COD,
14. 8 kJ/g coD"'™ 3
AAO ,11 (1)
CcoD 406 mgl/L, , AAO CcoD
(16) , COD 2 0594. 8 kg COD /d, . coD 24.2% COD ,
40. 4 mg/L, (15) ,
coD 1921.01 kg COD /d ; . AAO
(13) 10 136.4 kg GOD /d CaoD ,
AAO ( ) N P
, 96% , ,
, AAO N ;
23.8%, P
2 AAO , P 91%
Table2 Energy denand of equipments (2) ,
i anoxic-anaerobic-aerobic systam AAO , :
6%, 35%,
KA2S-Q.225,Q =24 100 /h, N =60 W 3 2 59%
NP3L27, Q =159m°/h,H=12m, N=59 /W 2 2
L3301, Q =1428m°/h,H=57m, N =37 W 2 2
[1] Nowak O. , etal Paraneter estimation for activated sludge
2 ’ modelswith the help of mass balances Wat Sci Tech ,
1975.8 KW, 1999, 39(4):113 120
[2] Shun-Hsing Chang, et al The biomass fractions of hetero-
493.95 WV, , AAO ) . . .
trophs and phoghate-accumulating organisns in a nitrogen
3 and phophorus ramoval systen. Wat Res, 2000, 34
3 AAO (8):2283 2290
Table3 Energy flow in anoxic-anaerobic-aerobic systen [3] BarkerR S ,etal OOD and nitrogen mass balance in acti-
(KI/d) (%) Kid (%) vated sludge systems Wat Res , 1995, 29(2):633 643
286 26 x10° 67 [4] BvalLie, etal Carbon and phogphorus trandomations in a
142 96 x10° 33 full-scale enhanced biological phogphorus removal process
26 70 x10° 6 Wat Res, 1997, 31(11):2689 2693
150 02 x10° 35 [5] (HenzeM. ).
252 51 x10° 59 2001
429 22 100 429 22 100 [6] OwenW. F ’
3 . AAO , : , 1989

59%,



