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Resaarch on Treatment Efficiency of M unicipal W astewater with A /O

Integrated B iological Aerated Filter
HE Qiang, DUAN Xiu-ju, LU Ya-li
(Key Laboratory of the Three Gorges Reservoir Region' s Eco-Envirorment <M inistry of
Education >, Chongqing-U niversity, Chongging 400045, China)

Abstract: In order © relve the problensof easy blockage and dhort operation periods of conven-
tional BAF, itwas reconstructed b A /O integrated biological aerated filter by adding anoxic treament
ne, and its treament efficiency of municipal wastavater was investigated by orthogonal experiment The
results show that the affecting factors are HRT, air/water ratio and filler layer height The affecting level
for OOD and SS ramoval isHRT > air/water ratio > filler layer height The affecting level forNH, - N
ranoval is filler layer height > HRT > air/water ratia The affecting level for TN and TP removal is
HRT > filler layer height > air/water ratia The suitable operation parametersof A /O integrated biolog-
ical aerated filter are obtained through the synthetic comparion of different factors and levels They are
HRT of 9 h, filler layer height of 1 95m, optimum air/water ratio of 12 1 for COD, NH, - N ramoval
and optimum air/water ratio of 6 1 for SS, TN and TP ramoval

Key words  wastavater treament,  biological aerated filter;  ramoval efficiency, orthogonal
experiment  operation paraneters
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Tah 1 Schame of the orthogonal experiment
WYL
— HRT/h m
~ W2
. BRI Kl R HM A B C D
i S N . 1 16 1| 15 1 (1 35) 1
‘.D =1 Ak
i ; R 2 16 1) 2 2 (1 65) 2
5 [ Y 3 1(6 1)1 39 3 (1 95) 3
bemeace el e ' 4 2(9-1)| 1(5) 2 (1 65) 3
5 200 0| 2@ 3 (1 95) 1
1
6 2(9 | 39 1 (1 35) 2
Fig 1 Flow chart of expermental process
AIO 7 3(12 1| 1(5) 3 (1 95) 2
o 14 ' 8 3(12 1)| 2 (7) 1 (1 35) 3
9 3(12 1)| 3(9) 2 (1 65) 1
500 m® /d, 1 000 m® /d 3
, 10 - 15 mm, 3.1
60 an: , 9 BAF
5 8mm 7m x7m x4m, 2
5 2 BAF
’ Tah 2 Ramoval perfomance of BAF %
= };{ HK coD sS | NH; -N| TN ™
N R wh gt HEK 1 8301 | 8771| 5003 | 3068 28 93
REBE -
R 2 8583 | 8036| 648 | 368L| 3263
< A g =2 (=]
RESRZ L 3 87.45| o0 57| 7393 | 32 42| 38 39
ARG Fii
l_M_ 5 ok 4 85 15| 8755| 6593 | 3285 | 29 91
5 8694 | 8918| 7395 | 36 97| 33 82
> BAF 6 87.99| sa8s| 6229 | 3469 3578
Fig2 Structure of BAF 7 8634 | 8743| 7024 | 3223| 3L 16
2 8 87.27| 8863| 6458 | 3144 3127
pH 9 88 96| sa82| 7163 | 36 03| 3677
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Tah 3 Statisticsof the orthogonal experiment 3
HRT CoD :Sg >Sp >S¢,
Ky 257. 19 [ 255 40| 259 17 | 259 81 oD
Kp 260 08 [ 260 04 | 259 94 | 260 16
ooD| Kg | 262 57 [ 264 40 [ 260 73 | 259 87 sS 'Sy >Su >Sg, ss

Q, |67 577 14 67 585 7167 572 64 67 572 29
S 483 | 1350 | 041 | ao23
P =67 572 27,W =67 591 04,S; =18 77

K, | 267.64| 262 69| 266 20| 266 71 S >S >S,,
K, | 266 59 | 267 17| 266 73| 266 65
ss| Ks | 26588 | 270 25| 267 18| 266 75
Q, |71131 1971 140 3¢ 71 130 83 71 130 67
s | a3 | ae4 | 017 | 00097 Ly *Sp >Sc >S5, W
P =71130 67,W =71 140 99,S; =10 32
Ky, | 19782 195 20 | 192 90 | 204 61
K, | 209 17 | 203 39 | 202 42 | 204 39 A >s >

NHS T« | 206 45 | 21485 | 218 12| 204 ma ™ - A UL
"N 1o, |41 835 44 41 877 0 41 920 2d 41 812 0
s | 2341 | 6495 | 10813| 00093

P =41 812 07,W =42 008 57 ,S; =196 50 3.2
K, | 10691| o576 | 9a81 | 10368 4
sz 104 51 105 22 105 69 103 73 o :0 10 0 05 , FO % (2, 2) -
™| K | 997 | 11014 108 62| 108 71
] 90 FRres(2,2) =19 0 4 , COoD
Q, |10 764 0d 10 790 64 10 780 29 10 755 0
s, | 899 | 361 | 2520 | aoo31 ; Fa Fs >19,Fc >9,
P =10 755 07,W =10 824 88, S, =69 81 A B , C :
K, | 9995 | 9000 | 9598 | o952 , S  F R >19,F
K, | 9951 | 9772 | 9931 | 9957 >0 A B , c
| K | 9920 | 110 94| 10337 | 9957
™ TP ,

Q, | 9910 96| 9 985 63[ 9 920 00| 9 910 87 ’
s | aoes | 7476 | 913 |ao0073 Fa Fs Fc >19, ABC
P=90910 87,W =9 994 85,S, =83 98

4

Tah 4 Sguare deviation analysis of the orthogonal experiment

Q0D SS N TP
F F F F F
A 2 2 415 210 00 Q 265 54 64 11 705 | 2517 20| 4 495 2 900 0 047 5| 130 14
B 2 6 75 586 96 4 82 993 81 32 475 | 6983 87| 17 805| 11 487 10| 37 38 |102 410 XA
C 2 Q 205 17. 83 Q 085 17. 53 54 065 11626 89 12 61 | 8 135 48 4 565 |12 506 85
2 0 0115 0 004 85 Q0 004 65 Q0 001 5§ 0. 000 365
, oD
CcoD ABC 2 A :
© SSTN TP B C S.=0023,r=2x%x3,F e (2,2) =
, A NH, - N 9 dr =Fae (2,2) (S./0" =0 56

A BC [kaa - ko | >dr, kg - kg | > 0r, [k - ks |
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