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Pilot study on aerobic-anoxic high efficient separation and biological fluidized
composite reactor for municipal wastewater treatment
ZHANG Yu-kui, SHI Han-chang, JIANG Jia-shun
(State Key Joint Laboratory of Environmental Simulation and Pollution Control, Department of Environmentaf Science

and Engineering, Tsinghua University, Benmg 100084, China)

Abstract: To meat the requirements of phosphorous removal and denitrification 1n municipal wastewater treatment , and in
view of the shortcomings in mner circulated three-phase biological flmidized bed.a kind of aerobic-anoxic mtegrated high effi-
cient separation and biological fluidized composite reactor (HSBCR) was developed . A unique cellular structure was applied m
the aerobic fluidized zone of HSBCR , in which there are an aerobic zone and an anoxic zune to vperate synelironously . Results of
HSBCR pilot reactor used to treat municipal wastewater showed that when the hydraulic remaining time in the aerobic zone was

inereased from 1.0 to 2.5 h,NH;-N removal rativ was increased . The results of the total nitrogen removal indicated that HSBCR

has good denitrifying performance.
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B 4y S a8 2 ) KAk E R R (COD) K A BR
BIE 5 A5 1T B BL B 7 i 8 {2 AR 3 47 X
HRT W AR, A BT3B 4 B, 7% 1
BrEL, i % [X HRT Jy 1.0 h, 3t 7K COD F 14 (& K
446.37 mg/L, 17K COD ¥ {H# 90.83 mg/L, COD
WX EBRER N 78.32% . TEE [ B EL, iF & X HRT
% 1.5 h, # 7Kk COD F-#I{E # 424.49 mg/L, H 7K COD
XA N 79.51 mg/L, COD F ¥ EGHERN 79.26% .
FESE M BB, 44X HRT 4 2.0 h, 7k COD *F¥{H
7 405.98 mg/L, 7k COD FH){H N 60.52 mg/L,
COD FH KK 85.09%,. 1EFENME, FEK
HRT 4 2.5 h, 7K COD “F¥{HH 354.64 mg/L, thi
7K COD F 118} 52.87 mg/L, COD F¥ RN
84.70%
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Bf, M E§ X% COD My EBRFEHM AT L X BB N R
kX T HSBCR B & %0t | BN 7E 805 9 K 1 4%
A EEERARHE R THMBLRETZ. A,
My T2 5 I 28 O 52 & 1R & B R 281 B 24 HRT
HE— 2B HE A | B2 R I 2% 0 B DL B R A, 2B
R R R R K. i, 8RR R R AR K
COD fEF 60 mg/L, M7 EH HRT ZEKE] 2.0 ho X
o M — > TR TSR AR AR R R 2 R A R A
AR AR R RN AT ATE S B [ R BR R
WAEIY AR AR MENRALHR S, MH
st K ERE R, RS ERBENERESR
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5t F COD M ERMRME, YR MHFAK
HRT 7 1.0 h B, 7K COD AT LAk B R4 TS /K AL 3
s P M HE PR ME ) (GB 18918—2002) #) S bR fE

4 HRT 24 2.0 h B, 7K COD ] LA 3k 8] — 2% (B) HF
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HRT/h 1.0 1.5 2.0 2.5
HAKERGH v EHE 579~ 310~ 3.3~ 1.98~
kg'm *-d ! 15 71 12.61 8.33 4.69

FHE 10071 6.79 5.59 3.40
EBEROMA N/ B 352~ 212~ 310~ 152~
kgem Yod ! 133  11.07 7 04 4 31

FRH 8 53 5.52 479 2.90

MFE 1 R[LAE S, Y HRT A 1.0 h Bf, N A9 COD
SEHE R 10,71 kg/(w' - d), B K AT VLA 3] 15.71
kg/(m*-d); N, 15 COD F3{H K 8.53 ke/ (- d) , &%
KRATLAIXEE] 13.30 kg/(m*-d).
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&5 R 2% i 7K NH, - N 8 R¥ & 5%
RELSMEITHB M TR, &5 1 B,
K NH, -N 8 W B E 3 {H 8 52.90 mg/L, K
NH,-N B 4 37.69 mg/L,NH,-N F ¥ ELERE N
28.47%.. TE% I Wy B, @8 /K NH,-N i Bk E ¥
{2} 53.02 mg/L, 7K NHy - N F ¥ {H & 33.81
mg/ L, NH; -N 3¢ ¥1 L BR 8 R 35.83% ., 7255 [ Bt
K NH,-N Fi Sk B EE N 53.53 mg/L, K
NH,-N E¥ {4 29.56 mg/L, NHy-N T3 LR RN
45.08% . TE5 IV By EL, Kk NHy -N B & ¥k B 7 13
5% 49.41 mg/L, 7K NH, - N F ¥ {fi 5 22.08
mg/L,NH;-N F 3 EBRFH 55.72% .

M 5 a] LLE H , HSBCR Z: 8% NH;-N AR A
BEARGE X WA LA FJLA E A RE O R
SEG IEKEEHRE R 15~20C, B2 M
MM ER, BERERELH —EHE. HH
SHME N AN T ABREATRE-LEBR
3 g8 %t NH;-N 4L B3 fE . @ik 38 F2 5 HRT A&
1.0~2.5 h [@48 b, Sk i , HRT & B . I+ H
Mk B 4E R ™ LLE & HRT M IE K, NH; -N




- 44 - A AL T

BuUEH12H

M EBRCR R R E AR . AR
TEA =AY RCR R S SR E & B KH
BFF .4 HRT 2 6 h B, & £ R R GEH X T 85% LU
F.4 HRT #E4 E 24 h, B £ B F o] U ik 5
99.42% . W I A] WL, HRT it 0] € J& 2 1 HSBCR Xf
NH; -NEBRB R —DHIAKRE,

o 100 3.0
B gl 3 25 _
%ﬁ 20 <

7. 60 1 =
L 15 &
<8 40 2 1.0 =
S g 2 8'5
;" %90 26 42 5% 74 90 106 122 138 154

] /d

1— K 2— 7K s 3—HRT

80

2
6o 1
40

20F

02 10 26 42 58 74 90 106 122 138 154
Bt /d

nohhoune
HRT/h

OO =W

NH -NEBR /%

1-—NH;-N;2—HRT

H5 #H . HANH-NHABEREREBRT L

XfF NH;-N W AR RN, Y A28 X
HRT 24 2.5 h A}, 17K NH,-N i B ¥ B A RE ik IOk
BRI5 K AL B8 T 15 B 4 HE B PR HE) (GB 18918—2002)
) SR bRdE, I NH;-N KRB /DT 25 mg/L.
232 EBREHRER

7E HSBCR iz 1718 2 9, 8 2 98 1 B & X R 44 4]
FHE B SRR B R/ BT DL i E X K B R X
BT EL . 7E— (& 1L 47 & -k S HSBCR f, H 89
B MUK Bl 4 X B4 1] 3 bL A7 7 — o TR, B
FEIE AT H I8 W A I A X B4R X B 9 R 4R (DO) TR
B R E MRS NH, -N SR (TN) B9 22 BR38OR S i 3 [
MILHIR N BT HFREKX DO B, iF
X DO FREWE ~MEH LS ~3.0 my/L, B HiF
HIX DO o & K (B E X B DO MELARE R, (Rl A4
il R A X DO R W EFE 0.5 mg/L AT, HEFE
HE 5 A IX DO W5 ) 7 B T 52 B R 8k i R
R, 7% HSBCR 7EH /N A K B (40 1) Y8 1] 7 B8 52
B2 2 WAL, It HLGR IR 47 S MUE W 0 TF 3 B bR AR5

B 6 FIE 7 & —{k ki % -5t & HSBCR £ HRT
H2.0hF2.5h BAHEX TN EBRBE, T
B, ZEHRT X 2.0 h ¥ TH T, #K TN Bk
I 54.12 mg/L, K TN B 3 B SE (8 X
30.03 mg/L. TN KERFFHIE K 42.65% . TE HRT
A25h W ITHT,#HKINFRRBKEFYES
53.39 mg/L, i K TN i B ¥R & FHE K 26.50
mg/L, TN £EBRZEFH{E R 50.34%

—
[ 354
(=]

3.0

2

25

g 3

a0}

TNREWE /mg L

201 0.5

O L L 1 1 1 1 0
82 92 102 112 122132 142 152
wATirtiE/d

1— 37K 52— K ; 3—HRT
e #EATNEMNYE

TNERR /%

6
s
4
<
3 e
30-__/——J &
2 12
41
0
2

82 92 102 112 122 132 14215
et d

1—TN X% ;2—HRT
7 TNE£HREFE 4

TN B ERRET 2 FEAMIERANSER.OF
- RAELER , R tE R A RS ESE;QH
THAEYHEARTENBRATE, FlWFE K
HIL(AR) , BAEEENELEY.

A HRT 53 2.0 h #1 2.5 h T F,NH, -N £
EBRHE S H N 45.089% 1 55.72% , A W, 52 i 8§ %t TN

B SRR 5 NHy N R B R R R

KRS R BT R Y R A A 4 B
RAMREK HE, ATER N ERR AFE#H—
U Tk B R S 25 B R AL AR

3 #ig

(1) — 4L 67 & - B2 & HSBCR 47 & X 4> #6 45 ¥4
MY RRCE , 15 2 R Ry 25 40 B8 AR B KB FE R RS R
RLAR SR BERRRE B R TR BRI X W 2
PO 3N T R AR N A% B R AR B, A oA R
ISR 8% B9 Tl 7 Ao 7E A — 4> HSBCR " SCHL T 47
F-FERNMS KBTI EBEISEBA TR
KL T A UL X 1) fo S R X WA B [ 9 8 )
37 %% AE 8 ST B0 AN ZURIER 4y BRBE O H i .

(2) M R 284X HRT # 1.0 h i, 7K coD
ATLASE B (R 75 7K AL B8 T 95 3 ) HE 3 b7 HE) (GB
18918—2002) 49 4 ¥R #E; 24 HRT X 2.0 h i, # 7k

(THE 9 7)



2004 F 12 B3 7

F:.EHREDBENBESOHRRS TINE - 49 -

™ SR BN, YA B R R E IR RE S
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COD fJ LA B — 2 (B) HE A . 7€ HRT 4 1.0 h,
Ab T K L CHE R bR o 5 B2 #% < BR COD F
BB {E N 8.53 kg/(n - d), B KT Bk F
13.30 kg/(m*+d) ,

(3)7E HRT M 1.0 h ¥} 2.5 h {u I W fL iy, B
% HRT WK, IV 885 NH, -N M ERRACR E At
KR B 4F E X HRT H 2.5 h BF . H7K NH,-N i & iR
Rk B O B 7S K A BT 95 Y 9 HE AR #ED (GB
18918—2002) i) B 474, B NH, -N /K Jfi B Wk
INF 25 mg/L. L RLESXT TN B K BRACR £ W, KB
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mm, A VR L R 1R 59 R M o BE B & 4
R ORI A MR E IR B b B R
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RO AR AR, — RO T R ARG LA
30 mm NH, REMT 1S mm, BE A i 1R R
P SEW R R EN T E, — R TE 200 mm A4,
BEH IR (57 1= 1 EUR VR B B0 BT 70 % , o BRI A
ST AR AL L LA AR A It A 1R R KB Y W TR
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