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Treatment effect of rural domestic sewage by aerated biological purification pond:
taking Shangcheng County in southern Henan Province as an example
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Abstract In order to improve the stability of rural domestic sewage treatment and meet the demand of ecological
landscape construction, aeration biological purification pond ( ABPP) technology was put forward which is the
conbined mechnism of high-adjusted ablity of stabilization pond technology, suitable for low concentration organic
wastewater treatment of contact oxidation method and steady state of grass shallow lakes. The new process was
applied to treat rural domestic sewage in 11 towns and districts of Shangcheng County in southern Henan Province,
and the operating effects of 4 typical cases for one year were summarized. The results showed that the pollutant
concentration of domestic sewage was low and fluctuated greatly due to the confluence drainage system, the rainy
climate characteristics in southern Henan and the habits of residents using septic tank sewage to irrigate vegetable
gardens. The ABPP had the long hydraulic retention time and completely mixed-sewage, forming bacteria-grass
coexisted water steady state system which is suitable to purify the low concentration pullution. Chemical oxygen
demand (COD(,), ammonia (NH;-N), total nitrogen (TN), total phosphorus (TP) in the effluent reach Level 1
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standard of the Rural Sewage Treatment Facilities of Water Pollutant Discharge Standard ( DB41/1820-2019),
COD,, and NH;-N meet Grade IV or above quality standard of the Environmental Quality Standards for Surface

Water ( GB 3838-2002) . ABPP is the appropriate process to treat rural domestic sewage with low pollutants, and

benefit to improve the rural water ecological landscape.
Key words

sewage system

PR TR TG AR — R E BTG YR, RATHIX
N VBN A AR, A A 38 5 7K A 7 A i
IN KBS K B R AR 5 A B R S,
TR SWKIRG , SO YDk AR, 1AL B
R W ERAN T IR WG K . RS TE K
b BEBR % R T5 K ERAE AN, 38 R 2 AN TR A A A 3
R AR S AP K22 545, 7 DR -l ) s RO
] (AL T 25

B AT AN AE 1 V5 /K T BRA L AN [ [ 5%/t
DRI BRE AR AR, an e T 20 it T
TRARA AT 15 AR BE T AR, E 2R b 38 -+ 14k
PRGN AL HARRT FRBE TS K RO B £ % N T3
B AR AT AT H X A= 35 T K Ab 5 K W I (]
FAPY, Hodhg [ gk M 500 82 AR SR AR Y
P22 bR TR b B B P AR v 35 K B AT
20 e 60 AEARTFE K T 15 ALl ( Johkasou ) £ AR HIE
W& LA SE R R AR BIIA R | 3 2012 4E LA
FeARMSS AN LI H A B 20% 0 56 [ 3
BUR AP SRS T2 e i s e vk
(SBR) %57 A TA R A 15 V5 K 6 BHL; 78 & e v K
K ik B R i 3 o X, 8RR RE E ((waste
stabilization ponds, WSPs ) $ A& &b PR A& 5 A= 16 75 7K,
IF K Ab B R K ] T 4 36 X3 R Ak sl Al
WS

T E T 2000 4F 22 A5 FF U6 0F 52 4% A AR 15 35 K
ALEEF AR WWHT A T 2003 4EFF AR K A 16 TS
KGR, LA HR L IX 22 R A 480/ 4R + A S b 3
T2, RN S L X BE IR AR IR AR + A A A B
T 2P e 5t T 2006 4ETF R 78 ANk A4 1% 1
KA B TR R 5T R A T2 AL 46 A W 42 il
Sk A i IR SRR W 8 T R R AR W
A0 e S DX 1L VS T R T S AR
B 36 15 KR BB OR Y AR A 45 R B,
73.33% B R A A FRE AR 16, 67% K H
S E R, 10.00% K HEY S H A H

aerated biological purification pond; southern Henan Province; township blocks; rural sewage; storm-

AL R A AT A T K AT K R KR )
TR A5, e 5 A B AR RSy | 8 U PR AL S M
5 H T2 AT 4R 5 8 B0 AROR AR T TS K b
ARAV & AR w2 H AT IR E R A X A
575 7K AL BT AR AR BORAE & AN 2, Bk Z {5 KR
B R PR AR R P AR 25 & 0 BB F R AR I g

2018 4F 2 A, b e I 2T [ 55 B AT
B TR N B EEIG =AR T3 T 38) 4 T
JE T2 6 B, B U AR A T T KR
MIETF 5 T 4 B AR AR T TG KR B B AR
2019 4P AT TARGE S /N I A % RO AR A #B
S LRI TIBR G BN A (O TR HE R A AR 05 75 /KA B
FE RN HE AL SR AR AT AR 15 5 K 3 B A
155 Hh SR G BRIE B HORARE ) PR 1 i B b R TS
JURHL SRR AT S & TR it 5 A 250 it A
46 SR S5RGBT O
Sl HAS SR R X R FH DA K N TR Ak
bR Y sy SR

SRy SRR A b DR A A 1 5 7K Ak PR AR S BRAk
SRANTRAR A IS PRI 3o SR IR, 1 X T e X
SR DXCRTTS B Ti HE AR i SR 1 75 7K iRk BE AR 7K
[T 57K SR B R AR A, TR B 25 AR AN S5O0 Al
] FH Y 2 R A SRR e S8 A Vs A K A
FANE KRS IS S & Wk 1B A b I
(aerated biological purification pond, ABPP) T.Z;, Jf
T2019 4F 11 HLERIIRE AR T 11 4> S XY
R ANETG AR BT RS, 2B e b 4 S HA N
FNEM) TRRZMB 0 TR S 1 AF Y W D A5 4l
oA, AT AR A= T 5 7K T i AL 2R G Y K B Ry
fIE, BEE RSP AL TE T2 AR A 16 15 7K
RCRNIE P | LA S 3 [ e ol s DX AR A A= 336 757K
1R B SR AER B EE T2,

1 HARRBRAEHARFTIE

1.1 THREHER
4 rd b DX R I EL A T RS A AR R, R b
B R e = AR AL s ab Y ST Jb 2 S



- 486 - TR

R4

H11 %

AT WY& E, P T 20 AR AR
15.4 °C,1 A¥¥HRE N 2.0 C,7 HFEHRER
27.6 C, 2018 4F[E/KE N 1 046.9 mm, 5P
iR 16.7 °C, Rk EALER 17 4~ 24 300 24
M, BANH 80 RN, RINAT FELMRE Kt
SRR F R RS R 2EIRIRNAL S SR
JRIERIEE AR R R E L EE T R T
A, A B B 30 42 5%, K/ K EE 60 4%
JAE AT 7K PR TR BT R G K AR, RER A3 K A Sy
GB 3838—2002( ML /K AL B brifE) M, HF
MV HEWE TG PR AR SOULF T s 2T A8 A TR
Ak S, 2B A 7K 5 000 42 H A H)
FHAK GBS T AT K A S FEUL A S ml 251 . & AT IX
ST TG A RS, A A HEOE K T
v Ay, FEEEAR W 15 K ELTS ik BEAR, vTK AT
A S 15 7K IR B 5 AR D IE DA B A R K A 2 S WA

+:
éH%o

1.2 BEEMENETIZ

B S ) e A T o — TR A | A 4 fih 4
A FNEK A R RS KRR A B e AR RS TP iy Az
WK AESEA T 2, Ho o YAt i A
FHAE - A RGN A S T2 5 04
S B AR R A R AR VR A R B
A AVE P B BERAE W 5 A Pl 5 100 280, KA 3 S5 TR
BEEHRAWS T R T RS E A
Ry FREAE BN I BT 5 R R
2 HAE R 2 E R AR Z R, Bl
44k (biological contact oxidation process, BCOP) £
ATt T O R T K R SEDRHYE S AR ) R A
H U S B A 2R Rt 4, o — Tl 2 W I T K Ak
T Z T T AR A= 15 5K, Al b
FHTF 15 Yl K e 20 Fnsm ok defe 2 B
IKFEAS TS TR VK A S R G AAAE LLR ALK A 4 )
(FRY) SRy AR 7 BT KRS DL I
Fe (PR N EBRHAE T E MK 2 B2k
BRI A2 8 RGP IR T SRR E
KA RGEAE KA A e sl B i s e 3
KRR DUKMITERE KRS h & &
SRR, AR AR b 178 R AR SR LR B i
TR s it S e R A5 A 20 T e S A
WA R, BRI UK R YT K AR S AT
BRI, SRS A TE (BURETE) 1 TE -
AEMOKIRE RG T2 B AWk 5 -
IR KRS RS

WS A WS T2 R Rt K —A A —aR Y
W—" s — oK (B 1) o Horp E by h 4
e T MR AL, B B34 SRR I VR s v T B
T AR BT 3G IR A W B A R B SR A
YIALFERE T ; 5 N RIS B UUK A W 8 i
FTEBEIKAERRG, LB A P e,
PABT5 Ge b B K, — e AR FE KR 1.8 ~2.0 m,
WS A W Al i T2 E A R R O R B T R
A 3B E AR REE , RIS T A il A b
T SR AR B A L B A 34, mT LA AR AT b
DX A 7K 3 B sl AR M TR | A i ZEAL AR A AR
TG KR R R R K R S B E G BA
PRI K AR ZS

7KIK1.8~2.0 m
He ko
ek _ﬁfzigq‘ﬁm‘ OB R, ~14
= .4% A 2| M
i (g wy

— 3 2385 55Ny
T L YUKRA

E1 BEEWMSUEIZRE
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Table 1  Parameters related to 4 engineering cases

24 TR T TAREZEM T ARG TREZEMIIV
li:EINEL N 1031 7 106 2 800 5390
o L T AR /m? 2 668 4002 2 001 13 340
AbFRYE K/ (m?/d) 50 340 135 260
KI5 B I 1) /d 100 21 27 92
Yy b R S A T 1175 T2 L1 T 0157 1 Ttk
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HEPEALIEXT COD, B F- Y 2 BR %0 45%~80%
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2.4 TP EBRHR

4 S TREZE B H HEH KR TP #e B AR L& 5
JiR . BES Al ARG 1 ~ IV 45 H ik TP -
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TN treatment effects of 4 engineering cases in each month
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A3 4 IG5 Y e bR e AR K B R A T o3
Mr, 77K COD,, NH,-N TN I TP (KIbgifEZE 5500 49
13.9.20.0 #1 1. 10, 7K COD,, NH,-N TN F1 TP %5
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P AR B FORE R, 5 K A5 T AR B A LA,
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XK AR SR B A Bl A SRR R VR
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Table 2 K, of each influent water quality

index of 4 engineering cases

fEbR TR TEEEID TEREZEEND TREREN
COD;, 0.25~2.16 0.39~2.17 0.72~1.27 0.23~2.19
NH;-N 0.01~2.56 0.00~3.81 0.02~1.94 0.00~2.34
TN  0.35~2.22 0.27~3.29 0.56~1.48 0.11~2.78
TP 0.33~2.31 0.25~2.17 0.03~2.27 0.04~1.93

WA A AL S WA T A e ik SR AL A R
FRARA WL BE V5 K B 3, 4 > TRR R HE /K
ALY A BE Y 3K, - ¥ oK COD,, 2 31 ~ 71
mg/L, #E7KAK COD, 5T R HLIX 2 HT B MR L &
SR IX I R HE K PR A 5, 53 AR o A 26
75 7K T T 30 3% e A2 94 1 AR A ML IX ) 5 455 5]
185,32 33 BRI SRt T V5 /K P i s T 4
TG K G Y B I TS R AR B COD,,
[FEFEE 150 ~ 400 mg/L1**) 5% I Z H A b 21
1% COD, B A3 15 7K , 2 S 80 P15 U8 2 45 PR e U5
R LTI 5 e b a7 A 15 e ik, {8 R Gt Jo vk IE
WBAT, TR i B R
SO OB E IR I8 A 4 S R T AR A B e
BE B AR A 16 15K, il E A A5 4 KA ALY
YWk AL X 5 e 25 R R A R R AR R0 R
AT ASZ IR COD ., A5 A i 226 %
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B A A LR T - A T KRR S R 4
U K A RO SR B MR T, 9 R B A
S e B R ARAVE T, G TR - RGBS
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AL LAV 16 NH,-N | P58 10 40 5 1 RS A4 P



553 4

SRR A A WA AL BRAR A 2R 15 15 /K S8R —— DL T4 g H X RS B = 491 =

Ak R U ORI 8L, 8 R AR E A R AR,
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(R BRASCR , 72 K TR AH [R) BRI 50T, ¥ Ak 33 1 AR
K, V5 RE S BRR | KO FIRR E MBS o % T8
SV A AT e W SORIR R TCTE A Bk IRl
39 1 A R B A DR AR TR A R W Eh i, TR
WA TR STVE , AT MK A4 b 5B
3.4 KESEWINEE

WS AE WL T 25E i IR S A Y
AT KA PR T, il A AR 355 15 7K A B
KK BT IR BB W 2R G, XF 4 A TR A H K
COD., } NH,-N TP ¥ V- ¥ {H 5 GB 3838—2002
HEAT AL (R 3) AT, TRZEMI T ~ IV ik CoD,,
RENME, TR T R8IV TR B K
NH,-N BTN 2 28, A 3 AN TR FIR RV
TAEZEEI K TP MR BERE M 25, TARZEHIV A
FIVIE, TRZEM T A RE VI, sesh, dbIE R
FRRETTAKAR) , Q0o BRI B, TS R RN AR 45 2
AR DI RE R K A= 3, s Sl DL S A
Yoy LR A K R B 5 B I EE (G5 1 m D
) A AR B R SO A PR i

R3 BESEWRTEHATRYIRE T OE

Table 3  Average concentration of pollutants

in effluent of the ABPP mg/L
I H TR COD., NH;-N¥KEE TPk
TG 22 1.40 0.37
TR 20 1.07 0.39
e HE
TARRZHI 17 0.51 0.17
TREZEHIIV 14 1. 40 0.24
T 2K B 20 1. 00 0.20
OB IBIB2002 30 1.50 0.30
7 . .
KRR UERR A T
V2K B 40 2.00 0. 40
4 #FHig

(1) B R X B3 EL & B IX AR 1 TS K s e
YIEFR COD,, NH,-N TN F1 TP 7778 58 K )9 B I
Bk, R B AR AL R A5 0. 23 ~2.19,0. 00 ~
3.81.0.11 ~3.29 F10.03 ~2.31, i T Wi
PR3 EAT SR I R 19 B T, b B A K v AR
HECEGE

(2) Z B XA 3 15 7K oA BILA e B 3 AIR,
¥ COD, M 31 ~71 mg/L, H TS Y LI E
AR B AE YR, TE B AR P IS A I LA v

FEAE I V5 K Ak, fd COD, -1 2B R 3k 45% ~
80% , i 7KF-# COD,, M 14 ~22 mg/L,

(3) B AE Wb 3 X NH,-N TN Al TP fF
YL R 5N 69% ~ 93% 44% ~ 87% F1 49% ~
89% , HLpH-H R G L AE T B Wi AL AR A A P
WAL [RIVE R XIS Y P i B A 3 T K B 0T
AR

(4) B AEYEEYE T K COD,, \NH,-N TN Al
TP #5516 )£ DB41/1820—2019 —ZARifE, /K Sk
A[ik GB 3838—2002 V28 K DL bk, Horp TR %
B R K AR AT SA 2K BT, B S A S
1RT5 YA A AT A 16 15 K (36 B, AT A R A A 55
MY A 395 /K AL BT v
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