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W OE WA TALENEATRR, R RETRNTTRLENREBTRE,RAZRAO EHERANT ZAE
RAT & VBT A AR B AR BRI T RRA TR, AN B EFHATRBAR. ERXA A RBIHFIREL N 24~
30°C,pH 4 7~8, EMEMERE N 3.0~3.5 mg/L, HBBEBAE N 500 L/h, RE AR HFEEHE Y6 h it LFFEE
(COD) tyFH £ IhFEh 88.98% , B AMFHEIREN 83.56%, X ak iy T KM EH 77.78% , 3k 5| 7 Jv & CRAT &£ & 75 K
HE AR ) (DB13/2171—2020) — 4 A7 , 3+ % 4 Box-Behnken 7 ju th HAX AL R 32, F H Z R A WM AT Z 4 COD £
Ph FAR AL 20 2.
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Experimental Study on Degradation of Rural Domestic Sewage by
Tertiary AO Biological Contact Oxidation Process

QI Xiaodan, YANG Xiuwei, LIU Junliang, LI Xinna
( College of Urban and Rural Construction,Hebei Agricultural University, Baoding 071001, China)

Abstract; In order to reduce the operating cost of rural wastewater treatment, the optimal operating conditions
that are most suitable for rural wastewater treatment are investigated. The experiment uses three-stage AO contact
oxidation process to treat rural domestic wastewater, and applies natural water fall to supplement dissolved
oxygen, and the influence factors of water fall are studied experimentally. Results show that the average removal
rate of COD is 88.98% , the average removal rate of ammonia nitrogen is 83.56% and the average removal rate of
total phosphorus is 77.78% at the ambient temperature of 24~30 °C, pH 7~8, dissolved oxygen is 3.0~3.5 mg/L.,
the auxiliary aeration is 500 L/h and the optimal hydraulic retention time is 6 h. The average COD removal rate
of the three-stage biological contact oxidation process is derived by combining the Box-Behnken response surface
model with the primary standard of the Hebei Province “Rural Village Domestic Sewage Discharge Standard”
(DB13/2171—2020).
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AR A 5 75 7K BRI T 0 R A TRV LA RS I S A IR AT P AR 5 K AN AR Y5 K
Qb BB AR BRRCRAR TS 35 /K A B 52 17 2% P R e 4 Y 20 4D 80 ARARAR, FRIEIJT 1A M
AT 15 15 KA BRI ST T AR AR, B 1 22 14 75 7K A BB R A A AN A5 3 B A0 & e 0 e &%
FrAEGs /0 T8 5 i fah A Ak, 13 5 b2 4 i (COD) L & (NH, =N, S (TN) |, i (TP ) £y
24 K (B, B IR)) 4351k 45.44, 2,52, 8.53, 0.42 mg/L, FT A5 45 ik 5 Ol 5 K b B ¥5
YW HERCARE) (GB 18918—2002) —ZEARIERY A Frife ;s o FR4E" SRIT 2 9% AO—HL MR 1T 25 B4 795 7K
AhTH AR R ZEHT 7K COD, NH4" =N, TN, TPO Z&y5 YL i) 2= 5345 5 5097.9% ,99.7% ,79.7% ,97.6% ,
PR ENCMBETS KA 3R T5 Y HERCAR 1) (GB 18918—2002) — ARk A Rifi, 5165878 P T5 e 1 4
o T s TR , B — i BT bl B 77 LS AT {2

T X 3 AN P 9 7K MRS ALk A K, 28 B AR 17, 8 B AL U T B AT, ot R R A B 1Y 25 B
SR A AR A T AR SO G AO AR Ml AL T ATk, B E = S AO SR Ak, Ik A
G042 fu S8 A LR 4 BSDR SR RV 4, 3 i DR 405 A S B A (ORI B A S BB A7 LA A 2 AR =2 1) %
TR TR SE Y, v LA I R 1) 25 BRASCR , IRl B BRI iz 1 7 3% .
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1.1 e dral

FH T R TG 2D B AN ], A b AR AN AE 85 75 7K 0 15 G R 2 DA K T 7K A HE R 7 AN A [ 123 5 7K B
AL B A G TE K, F 25 44 COD, Z A M TP 1)~F- (B 53724 290 ~ 310 mg/L,28 ~ 35 mg/L,
1.9~2.5 mg/L.
1.2 REKE

R R K FE A8 = 9% AO AW AL T 25, b ) T2 AR an I8l 1 s il g s K &l — 4
O SGGK 3 A AR AL SO A AT AR IR, B I 2k T M HE T, B B n s A ER DR A T A AR
HZH B, [ s — G0 s 07 e Je S HEZK 1 58 T A 708 LA X6 38 Ml R 0, B — 20 by e & — A~
M7 A A0 BB TT AR IR 5T AR A T TS K B i A T A4S COD, 2 & Fil TP.
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AR RSE ) 200 mmx200 mmx400 mm, 7EM AR 2/3 Kb BEA AR , it R FE IR, BORHS O 0.2 m 5341, it
JEA LT A B DV I T B R0 5 Kl i 5 @ U B R e A AT D B AR Y
BEFE, i i
1.3 RWHE

R Ve e 5 AT AR BR IEAT I PR B IR 0 24~ 30 °CL 8 SR A E SRR R it ik

A1l LKEIZLAE



120 MR RHE IR (A RBEIR) 2024 455 39 %

AR 7 A TR AR B, HEBR R 200 25 d AEFREEIEE D 24~30 °C,pH g 7~8 HYZRIE T, 1E2E N
PEA PRI, , AU PDLRE B 14 K A e B i 0 5 A e SR e o i K v . 7 e AR BB /K
1 JRE PR b 308 2o PR K T 45 B [ R 25 S MADURE S e ) R BR AR AR AE PRSI Oy 24 ~30 °C,
pH 23 7~8, i ALy 3.0~ 3.5 mg/L, Gl Bl U4 oy 500 L/h i (Y e HE 7K g 45 B st a], I ELFI T Box-
Behnken M 7 i A R R4 71000 B A A4 , 45 Fe L 0.
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21 ARBKSEBRKFERLRSH

R FH K5 23 R i T RRUBOR, P 5 (9 T8 A SRR 22 TR G5 5 IR 7 K, SR T 4 ] 4 em, B2 5E
3 em BRI PR 1] — 2R S i AT AT 7K DRASF KU AN, P (S e S AN 7 5 e S Y 55 5 o T
S K R AR ORI« 2K MY i L 0.5~ 0.7 m i, Hfi B 0 K, oK SRR AR B
IR B B BR300 0.1, 0.3, 0.5, 0.7, 0.9 m B A — M S SUREBOK AT AL EL, 75— MR
ASCRAEAS R B o E AL REA T 6, 79 B A Sk BE , 3t 5 4, i 4 R Anlel 2 fs.

H P 2 ] A Bt RO e S8 A, T 7 S 3 o B 8 3oy T B ) B RO g, s R
i A IS TR, 7R B P A SR S N, KA A v BE R 21 0.5 m I, A SR B O 2.935 mg/L, BROKCHD
JE AR AR BE A 2260 1.1 mg/ L, A RCHE N T 4 R . 25 B T 20 A0 28 4 S 4 A8 L e ]
BAM =N 0.5 m.
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2 LT S A Ak, B ZE T R4t B R R A 3 PR K 45 B I L KU, A LB T A, R T
T B 1 S D A P, B E W 1 2R KR S 25, COD 1 25 [ 3K R B BB AR A8 7K 45 B
6] 9 6 h i, 7k COD fy# i g 33.06 mg/L, 22 R B Wika & 15 88.98% i A7, ik B Tl b4 (A A 3%
15 K HERUER YE ) (DB13/2171—2020) — & 4 4. 5 50 0 45 14 B0 30 5 9 75 4 2620 (il AP/ 0 Ab BiAC A 95
ARSI COD Z2 B4 89.06% HE3IT , H & AR B 19 7K J7 452 B2 I ) 50/ L AS 75 B2 2% 18 35 R 1107, %
KM T Kb B A

NI 7K 7 45 B I 1] 4 AR 2 B R A T 4 TR e P 4 AR A K 45 B I R I, AR B R
Wit 25 7K 45 B F W P38 R A St I, S 08 R R B e 2K 5 B L 6 h i SR
4y 4.93 mg/L, R ANy 83.56% , kb Bk B A, 15 B A6 (e R AR I 35 K HE SRR ) ( DB13/2171—
2020) — Gk . 4057 I PR AT il 2 PR A R RN 2 s T AR 15 SR A T, 247K g 45 B o e B, 74
PR EHE AR B AR RS DLRE R O R L AN B X SR RIS , R R /N S BN , B AR T
T B HTIR A, e X SRR R LRI T 40, 254 COD 1) BRI LR , 76 /K J1 152 B8 ) ] 2y
7~9 h i}, COD BRI BRFEE S , BRI AN S SO A AAR , B¢ 280 L P i/ S i R R 22 B i — A
FHENE.
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IR R 6 h i, TP 1 L BRFR N 77.78% , K TP (U 0.46 mg/L A E Tt (AR
A TG R HEOPR ) (DB13/2171—2020 ) — £ A . A= 490 13 W 1) aod At IV SR 0 R S BR 058 TR, A 474
PRIE o i W AR B BR B F Y, = 2% AO $ifil S AL T2, T SR AU 1A 25K S AR5 DA Rl v 114 W
BRI T R4 1041
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Hi &l 6~ &1 8 W] J1: 24K Jy 45 B I [R] fy 6 ho B, & 0 S g g 1 COD, Z & AN TP 11 25 B 2 43 il
51.97% ~52.13% ,45.10% ~45.29% ,39.00% ~ 39.80%. 33 12 f1 T = 2% )2 I #% 7 7] (1 30 55 4% 148 F il 7
JRE IR A AR DRSNS, BRI, — 0 S 2 15 e ) 1Y) 25 B 3R AE — o 1R 25 AR/ B9 LN — B il g 25 R 3R
B 5K 23 = W g AL B , BEAT 80 25 B 5 7K oh 195 G, SR B b As CRAS AR 3 15 K HETBOPR HE )
(DB13/2171—2020) — A7 .
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N TRV =90 A0 AW B AL L 2 A PR A RS 15 K S B M BAE I E R K9 Box-Behnken i
7 TR PR R DA R A ST R i T R B 4 S, AR K 45 B R A LR
g IER L COD K BRAEAE AN W AE, BT Design-expert V8.0 BRI ITHAK: 451 COD KERABAIHIJy
P A0 H 2N A 3 4, 0 K J5 BNt H] 5~ 7 b, B < i 400~ 600 L/h A4 HL7 A 100~300 mg/L,
AP /NEIR -1, 0, 1,384 g ABe g R ansk 1 fs, 3631 12 456
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% 1 Box-Behnken vé) & th A A X F £ 5 &R

o KB I I h g/ (L/h) A YL/ (mg/L) COD £xFE/%
1 7 500 300 89.01
2 5 500 300 87.95
3 7 500 100 72.25
4 6 400 300 88.23
5 6 600 100 71.68
6 5 400 200 81.35
7 7 600 200 82.65
8 6 600 300 88.98
9 6 400 100 70.99
10 5 600 200 81.78
11 7 400 200 82.11
12 5 500 100 70.41

I3 ] Design-expert V8.0 it/ — 3 ik X B s 847 2 o0k PE 181 H 4347 , 45 1 COD (1% 25 B R AR A
F7 N R=79.67+0.539A-7.667B+8.590C+0.0554B-0. 195AC+0.030BC+2.003A4>+8.270B>( A 7Kk J1{E 61 i}
6], B MRS, C A LG ) , W 3 AN R Z AR A AR . LA R Y P i5.<0.000 1, 5275 e ri 22 4K
R*=0.999 6, FWIBLDI%E B 1) COD 25 bR 5L b -5 T (=2 5] ELA Bt i 0L 8 A8 0 B 38 78 57 R K
CV 4 0.17% , FE WX B B A 35 15 ] {5 18 125 COD 14 Z2 B MR 75 R e WAL % COD B R iy s mit e
W A PERE RAF LA S T B R MK THE IR 7 h, B R 500 L/h, A5 HLE 4 300 mg/L
i5F, COD [ R BRFIR BN IR, N 89.01%. 255 75 TEA AU 4 B (1) SE PR is A7 1iAS D B4 15 e M i A BRASCR , 7
IR N 24 ~30 °C,pH g 7~ 8, B AW E N 3.0~3.5 mg/L, /K S B BHE N 6 h, B &N
500 L/h, ML f 2k 300 me/L B} R i T8, LR COD (-3 :BR %N 88.98%.

4 i

1) 15 A R K AR 5 BE 0.5 m I, SR FHBROK AT 52 4, BN AEAG IR R0R , W/ DB i, W LA S5
TRARATT5 K AL B IS AT LA , Ay A Wy Rk A s 7K B AR 608 1 V5 A 4, A b 25 By e 0, Wl D TR AR T R 1Y
JRA.

2) TEINE PR T I Ly 24 ~30 °C VA B2 3.0~ 3.5 mg/ L, Rl B By 500 L/h, diefEoK 45 B
iR 7 6 h B, H 7K COD ¥ B A 33.06 mg/L, Hi7K TP ¥ 4 0.46 mg/L, 7K COD ¥ i 7 4.93 mg/L, COD
TR A -1 2 BR3H 51.98% , 2 R A I L g 1 ~F- Y5 K BR3h 45.18% , TP 2 2 by 4 (1 738 2
B4 439.40% , 353 TR Ab A CRA A= I8 15 7K HEORR ) ( DB13/2171—2020) — bR .

3) AW AL T COD 2[5 R [ #5170 )5 #2 R =79.67+0.5394~7.667B+8.590C+0.055AB -
0.195AC+0.030BC+2.003A°+8.270B ARYFIZAT L5 , 545 5 IEMLIRE B 1 SEBRIa 1T AR LA B 4515 Y ) 1Y
AbPRASCR TR I PRI Ay 24 ~30 °C,pH 2 7~ 8, i i S By 3.0~ 3.5 mg/L I, /K JJ 4= BRI [E] 2 6 b,
BES 5 500 L/h, A HLTATA 300 mg/L B st TO0, i COD 133 B3k 88.98%.

4) 3% LA ] 1 X A A R B 7 PSS, 1 T2 T2 A BRAR A 2B 15 V5 7K I, 7 B 45 65 2 b g S B
TR ORI AL PR, AR M DX AR 75 7K 75 YLt P A2 BCHE AR bR TR I, P A i — R & — AR e e Ak
20 LR BHEObR . 12 2R R BT AR R A 16 15 7K (A PR S 2% 0 fH.
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