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Abstract: The low-C/N ratio of rural domestic sewage limits the treatment effect of traditional
biological nitrogen and phosphorus removal process. In actual operation, a large amount of carbon sources
are often added, which leads to an increase in treatment cost. Denitrifying phosphorus removal technology
has outstanding technical advantages in the treatment of low C/N domestic sewage, but the existing
denitrification phosphorus removal processes are difficult to be applied in rural areas due to their
complexity. To solve this problem, a denitrifying phosphorus removal process with simple structure, high
degree of automation and good controllability was designed by combining SBR and biological contact
oxidation (BCO), and applied in rural domestic sewage treatment engineering located in a village of
Changzhou. The reaction time of anaerobic stage, anoxic stage and aeration stage of SBR was 3 h, 3 h and
1 h respectively, and the hydraulic retention time of BCO unit was 4.6 h. The operation results show that
this process was effective on contaminants removals, with the average removal rates of COD, NH,"=N, TN

and TP being 83.0%, 92.5%, 60.5% and 85.1%, respectively. The water quality of the effluent met first
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level A criteria specified in the Discharge Standard of Pollutants for Municipal Wastewater Treatment

Plant ( GB 18918-2002).
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Fig.2 Denitrifying phosphorus removal metabolism in
SBR-BCO systems

BCO H.7T 38 i3 4 Ui A6 A A IR 4R i i rh
B NH, =N %4k} NO, =N, 1 A SBR it 48 5 17 i B
M HL 52K . BCO HLICIE 7 240 A BURME Sy A4 Py it
AR, FH AR T By i 9 AR W f: 2T 8 5 i Ak 2
IO THER 5 A DR AR B B X i Y 194 K o YR R (G el IR
SRR Sl RS A SR D) R IR BRI T 2 A BCO
FATTIAT ALY B, ITITIR /N T S5 5 DRV i 4801
g0k LSRR IR e B s F G o

AT 49 SBR 5 BCO W75 8 R GuAH B 7, Y

BATTASIE Ao ) K A Hte b T VR S SR A TS T
ARG, e T RS A T Z 8] 0975 Je i ) o
[, A T2 38 00 AR P =0 R 48 i A 3, 78 SBR
BITS I T IR AR A A BB R AE TR T £
A Kb AR LA, A B BB N B[R] o] 4h Sy 4 b
KT BH0HEE=2500 . SBR 5 BCO ity B
TGP B, 7 — B L T TR R
PE AR T AhefE

2.3 FEMHFYREITSH

O A

TE 1 R R, B A TR 454 L Rt
PRI 1 d, AR 20 m®, I8 1 it P4 T
WL E 2 G (L 1), Wi 20 m/h, 3
24105 kPa.

@ SBR-BCO—{&fLAb BRI 75

SBR 5 BCO HLytk H— Ak it , s T 46N
BRAN A I, 3t 1 5208 SEml A A A TR E 2454, R
SFR2.5mXx1.9m x0.2m,KE25t,

SBR 11 IS4 F ZARE B K i KT L M
TR 25 Femf e . B RIs T2 J5, AR 12 h, 1
FEFEK 1 h (K S A4S 0.5 h) R4 3 h ik
A3 h HFE L h UUE 3 h (R U B Be 2 R 5 4%
UVE 1.5 h) HEK 1 h (HEPR 1 W S e K 4%
0.5 h), 75 ¥ B 4E 576 2 000~2 500 mg/L, 75 Je it
10~15 do SBRHLICR SF 4 3.6 mx1. 5 mx2. 5 m, il
7 0.3 m. JEEERAH 15 215 RUGLALIR 88 354, it
SOKH A3 1. & KAL2 H (114, KU 0. 33
m*/min, XU 30 kPa) ; 7&K FERS 3 5 (2 145,30
N 0.37 kW, 2 G HEPER L5 T VA HR , 588
BAT) R KR 165, N 20 m¥/h, R K
WE 1.8 m,

BCO ¥t ) A 1.5 mx1. 55 mx2. 5 m, it &
0.3 m, & IT/K ISR BT R 4. 6 h, 7K it i R FH 1R
TR T T BRI SR . 7E BCO BT H K
Uit LA B AR 20 B8 HE D0 TE X8, RSP 4 1.2 mx0. 3 mx
2.5 m. SN X N EH 9150 mmx80 mm 4 4 HH
BE TR ATR 215 BUSALBE AR 9 BL B XML 2 /5
(15145, X # 0. 15 m*/min, X JE 30 kPa) ., BCO L
TSR LRI 311, H T BCO BT TR 4
N R FH T e < s A7 .

@ HrEkH

2 Ji v ] 7K A T SBR-BCO — 144k &b B 4% 4%

+ 116 -



=

www. cnww1985. com %]

w5 BRI B T8 A B R AT A TR LA

%395 % 14

PR, Sy b 2R 2 3 AR A4, 4K 3. 8 m, B A 1Y) A8 R
A FHE AR 1 me KL TSGR 2 6 (1
FH 1%, Hi & 20 m¥/h, #4105 kPa) 5 H[E] 7K 3t 2 Bt
EWEE26QH 1%, &K E 1 mYh, H7FE 100
kPa) .

@ A shEEl

K HI PLC 42 il #E T G 3% FF P2 Bk A 42 1 45 L Fl
TG 16 (DF8O) | s [) 20k Ha, 2% 55 42 il A 14 S L 4 A A 3l
R T AT SRR E o R ST . PLC#%
HilAE B TR A ), WA R R 4 mx2. 5 mx2. 5 m,
TANLERE , NS TR o 22 2 R B 15 45
3 BATRRBRBEARKZFH5H

% TREF 2018 4F 12 A JE @ Wiz 17, SBR #F |1
IR R A 0. 725, SEPRACBEIK A 17. 2 m¥/d,
SR BN T

FEAS P HCH B M TR AL X AYO T 25K
AhERT . BN R GE AT 1S d JE R B A AR
A AR TR | 22 J5 A B 3~5 d SRR —WROK KR 4L 3
AN W % 3= 2 0 By B (B8 ) COD L NH,™-N
NO,-N.TN.TP¥#&JZ . /K h 11~16 ‘C. REiztT
S0 1) 7L B AR, 1R R A I e ) 28 T e e e st )
IR AL, Ab B AR SR FR BN Hh B4 1) A= A A
PERE
3.1 FETLEMERYRE
F TP PR WL 3. B, gk
COD. NH, =N, TN. TP ¥ F 73 5l i 121. 8~209. 0.
21.0~37.7, 23.5~40. 1, 1.77~3.47 mg/L, H /K
COD . NH,'-N,TN. TP 43 j| F% % 21.4~29.9.0. 1~
1.86.7.4~14.9.0. 12~0. 49 mg/L, L4 I 75 4L ¥y 1 °F
1 2B M 83. 0% .92. 5% .60. 5% .85. 1%, H}
TKIK BTt & — 2 A bR o

I i)tk COD
B BCO ik coD IR H 7k COD

I )% 4 7K COD

220, B GRZO K COD —a—KERE 90
200 \‘,4,\</<—<~<-r<>—<\‘\“<74/{\‘/‘\‘/‘, \‘\4_4 80
180

70

= 160

= 140 60

2 120 50 ﬁdr

= 100 40 Qi

4+

3 28 30
40 20

0~Nm<rm\01\ooc\o—c\|m<rm\ot\oo@o~—<(\lo
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ IS Ko Ko\l
HURE ORI
a. COD

I j/EK NH,'-N I AU K N, -N
[ BCO (7K NH,-N IR 7K NH,'-N
B R (RO K NH, =N =Rk

A0 [ AT et (1 100
< 90
35
= 30 80
3 70
: ~
bED 25 60 §+
Y15 40
Z 30
10 20
5 10
e e N S
HURE R BRI
b. NH,-N
I j/EK TN R4 K TN
B BCO /K TN I /A K TN
50 B FREBRZOMKTN L%
/ 70
45
40 60
~ 35
T 50 )
= 30 i
o0 N
£ 25 40 o
z 2 BEl LI L k130
10 ] i M f L q F |
> B MR
0 | ‘ | | | ‘ il 0
1 2345678 9101112131415
HURE R BIR
c. TN
I K TP K S K TP
[ BCO {1k TP I 514 K TP
30 ] !h:’ﬁ( RZOHAKTP  —a—FRE 100
< /\ < <190
/ < \ /
25 < ‘ / \\\ - My < \ %0
< 7% « <
~ 70
T 20 <
L 60 §r
ERRE y 50 g
= 40
& 10 i | 30
5 20
10

12345678 91011121314150
BB
d. TP
E3 HiSHEyinETL
Fig.3 Variety of each contaminant along the process
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