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O OE: W HAILTH AR BAAEA 10 x10" m’/d, b —HE A A 5 x 10°
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JR B AR A R BRI A T8 A B WEST 84k 3- 28 AO RBRLR T E s 45 A
AR BAF T B IEAT AR, TARERLER AN, 5 TN SS.TP.COD NH, - N BOD; &)Xk & 4
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Design Change and Practice of Sewage Treatment Project under the

Background of New Local Standards
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(1. Southwest Municipal Engineering Design & Research Institute of China, Chengdu 610081 ,
China; 2. Key Laboratory of Ministry of Education for Hydraulic and Water Transport Engineering,
Chongqing Jiaotong University, Chongqing 400074, China)

Abstract; The total treatment capacity of the Neijiang second sewage treatment plant in Sichuan
Province is 10 x 10* m’/d, and the design treatment capacity of the first phase is 5 x 10* m’/d.
According to discharge requirements of Minjiang River and Tuojiang River Basin Water Pollution
Discharge Standards of Sichuan Province (DB 51/2311 =2016) , the original combined process consisting
of pretreatment, modified A0, fiber filter and UV disinfection was changed into pretreatment, multi-
stage AO, high efficiency sedimentation tank, deep bed denitrification filter and sodium hypochlorite
contact disinfection. A simulation model of multi-stage AO dephosphorization and denitrification process
was established by using WEST software, and optimal operational parameters were obtained. The removal
efficiencies of TN, SS, TP, COD, NH, — N and BOD; reached 81.8% , 98.3% , 94.8% , 91. 1%,
97.3% and 93.3% , respectively, and the effluent quality met the discharge requirements of local
standards. Design of the project was changed in time, which effectively avoided the waste of investment.
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BT, 5630 W KA 150t , A5 N VLT 28— K Ab B
JTEATESEBE, TG KA RS AL BT AR Y
IR, FEALE R R IR X RS I, B Al
45 NI1146.2 J7 A, BHLEE 10 x 10* m/d, — 1% 1T
AR 5 x10* m*/d,
1T REERGEE

YT T AE 95 K Ab BT R 803 H K K AT
CIRAE TS 7K A BE T 95 Y Wy HE bR E) (GB 18918 —
2002) —Z% A i, T 2016 4 1 J SE i I3
ON NG

2016 4F 12 H A5 5 U 1 A8 R IT Y8 VL3 3K
15 YW HE PR ) (DB 51/2311—2016 ) #i 5 : P4 1|
BEEIRIT BT T (32) it I 38k B JHE 3 A 43358, B
HEHETS A TR R SR B HE O 7K 756 L 1% b 2R
KT Y HE AR B R A Bk . AR R R, T
M 95 K b 3 H gl Rk 58 iU © #2ik
2019 4%, Tl 25 4% 7 B Bl odt 1) o 5, EL DR T S
PA—Z A B, B L T 5 UHERO R AR
7, O R

2017 AF-PU 1|45 SRR TT B R AR V5 7K Ab BT R AR
PR EGE 5 S . 2 )5 AR T & B
PERE R, 78 58 BB T8 B A 4 T M09 5 4 4 19 G ol A
AT LR R b, JEAT T AR S S A0 4 Rt
T, FEARIE A CHE S it SR A Tt 1, A
ROk T BTN B

B AE TR JE AL BEEER LR 1,

£ 1 SRIET &K R B HE AR A

Tab. 1 Influent quality and discharge standards for sewage
treatment plant
2 B 18918—
won | o
T AR
M/ (mg - L7 40 15 10
SS/(mg - L") 800 10 10
M/ (mg - L") 4.5 0.5 0.3
COD/(mg - L") 400 50 30
ERBER/ (DL | — 1 000 1 000
A/ (mg - L") 35 5(8) 1.5(3)
BOD,/(mg - L™") 200 10 6

2 JItEE
2.1 RITAENERSTZRE

T 1 B8 AP A AR e A Z v, CIE T4 i
TE JEIL 0K 5 Ge Wy #Ecbn ) (DB 51/2311—
2016) b (kB 75 K AL BR 75 Se W HE bR oE) (GB

18918—2002) —Z% A bR, TN TP . COD 4
% BOD; %5 3 B LIS FRBRAG 4> B AR T 5.0. 2,
20.3.5 .4 mg/L, Hrr TP COD % % .BOD, %4545
IRE T (L FK IR B TR E) (GB 3838—2002) ft
VbRt HUEAT AT, N—2% A FRifER T RIRIE 3
SRHERCRR U, L 3 T AR M S 72T TN TP,COD 4
B, B T2 OIS A A 1
SRR P E AR AL BT, EAR E R R
HEXT SS By BLR AR, HAESEPR TR P AAAE B T oK
SS # i 5 A2 COD ,BOD; ZF 48 bR br I 42,
I8 T2 b2 AEXT SS /) 2:B5% .
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Fig. 1 Process flow chart after design modification
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Hobm Xt R R BR P T AR e B 2R R I R F) B
T LA i B A O IR R B R A TARAEARAR
BT AHMURE A0 BUNZ Y A0, A AL i 18UR
Lk

@ wimAexs TPSS f 2Bk, 75 P05 3 i
TR RCITIE M o T PR S il A 8 b A PR B D 1 2% 1 F
LK IN SRR/ T 5 me/Lo BAIRRYIEZ IR E
] A S K ) 2 , HI I A G e SE R T
BEML I8 AT el TR e R AR TR TR
PRI A B A g 475 1) G 20 SS B PR R e, &5 5
I RDTIE 20, ORI Be it rh i 27 4k i 38 T
Zoo BB SR Y 21 Ak g e S b e 22 B, 1
1R RCCTRE L R PR S A AL Tt

@ PRI, 55 DA Y75 7K A
R PRI BERSCR , AR I 0748 ) B A
L EA ST RE T 1 2R B I BT 9 5 A 75
AR D UK SRR B A T T TS TR I O ) AR
K [l T BE5E R i FERL o SOBGH Jsticit i 564k
THEEDR , 30 i 8 3 o Sl

@ AT E G AL E R AT
BRI B T T P i 2K O X (g0 e 4
JBEK— A1) b B S B 15 P85 K& T 60% , A FF
A CHE IR LI SR 37 3 e 5 i AR o) (GB 16889—
2008 ) fA S RLRE , O A XA + A B AE AR
REME KL, 167K 1] - Sl AR 0 3 2
2.2 AEIEA
2.2.1  FAEPLHIT

@ RN AR TEAE D AR ] 1 e, Sk K
e, RMBEDE TR, 2 HAR 915.0 m,
PR 22.7 mo HURSHIHE BT 10 x 10° m*/d g%
T5 KT G T L 10 x 10° m’/d g2,
A — WV RURE 5 x 10" m’/d 22

KT BRI SARMER 5 HL(ECE 2 G
AR ASE S 1. 40 m A B 5E D 20 mm , PE T LI
N=7.5 kW, #R%E b e 5 B0 XK 2R (3 T 1
) MRIEARGTNIRALE 5 25 5 KRR 15, e i
847 o

@ AN S B T - AR AR BT
E I RS 36.6 m x 10.4 m,

ZHASAIHSET TR i 10 x 10° m/d, R AN AR i
LA 3 & M AREI B 3 mm , S AR 2.0 m,
LR 35° B HTHALIN AN 2.2 kW,

BRI BT B 10 x 10 m'/d, 45 81 )
&) 6 min (WEAERFE]) , TRV UL 0 B3R =95%
AR 0.20 m' 25/m’ 5K, %% 2 BEERE]
AL, 2 G KHERD A, R =it 2 R S XL <,
XML Q =11.0 m*/min, N =15 kW, KUE H7 40 kPa,

@ PIYLH . — I TR 2 e HE K R 2
IK BB, 558 A% 20 m, JH 1 7KIE 3.5 m; —
BT RRRG N 2

BT HIAE 5 x 10* m’/d , -4 30 B 5 312 1 67 Aoy
H3.31 m’/(m? - h) g W fE R BT I G e
4.34 m*/(m® - h); W ITHER KAMLA N 2.8
L/(s+m), %42 & HE 20 m {8 215 sh &
BL,2 0.5t H=4.5m ) HS Falh#ips.
2.2.2 HAekbiEERIT

O 2% A0 L i — W TR 5 x
10* m’/d, B TR 5 x 10* m*/d, A4kl 575
el A, Atk — W E 1, 5 ik it
AT R B4R TR AR T B AR IX 2 B IX
2 IFAEIX 3 BARIX 3 AP AEIX 4, S E G A0 RS
(R ERIBE o AR SO 48 BRIE , 78 3 LA b 1 R IR R
e AT RS AT COD  BOD; & Y 2 B, [ i 2
AL Ay 2B . R AO AEARIR ST 77. 1 m x
74.6 m x6.87 m SNIREEH , BIGTRPIREEI 1 JE,
RFRH5.8mx3.6mx7.67 m,NIRZ5H o

BE AO A AL BE R 5 x 10* m*/d; IR A
WMLSS K 4.3 ~6.7 o/L, FH¥H 5.2 o/L; 15
4 0.06 kgBOD,/ (kgMLSS - d) , Jei#t A 18 d;
RUEHN 10 072 kg/do K I 45 B IF[A] : JRARIX Hy
1.2 h Jf%A0X 1 4 2.0 h A 124 1.2 h S48 X
2H2.4h BEX2 H1.8 h AKX 3 2.4 h Gt
X3 R 1.8 h AF4AIX 4 2.8 h, RAMALEIR
MRS e A, — U9 TR T 7 A XUy 241, 38 m’/min
(RKH6.95 : 1), S EERAAENE . 151k
Bl R =100% , [B13 5 e i i 0 il - e
HEAREAIX o

PRAAUIX 4 X 1 BREAUX 2 BIRUIX 3 43 i) 1A
5 Gk BHES (1 BTG, H R IX
BAAIX 1 N =41 kW BHEEIX 2 BAIX 3 LG
N=6.2 kW, IS IX &% & B8 Sl <k, i
H2.0 m’/h EFHR=30% . R TGIRRAS &
AFARE VK R R, B G 0 =531 m*/h H=T71.6
kPa,N =20 kW4 1 1 #; Flpi5UR M 2 GIEKHE
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(1 H14),%4 0=50 m’/h,H=110 kPa,N=5.0
kW N E DO {3 MLSS {3 ,ORP ¥ & 75 i i
PSR WA A

@ R R SE R v, —
TR 2 B A% 40 m, J® 3K 4.70 m,
Wik 1 GEIPALHEE, 1502 R b R = 100% , HEe
WeREH}0.6% ~0.8% ,

2.2.3 IREEALFEEIT

SR T e T TE L — TR PR S A AR 25 5 B TR
JE AL IR T 2R KoK BRe e iA A R B T B

O  ERUUEN AT b2 )5, X 00
KT BEEUINE , i — 0 K BRI K H iy TP SS J¢

0D, — WA T REHr s AU v 1 20 (2 )i ) , IR
2EK $r‘Rqﬁg 22.8 mx12.4 m x7.05 m, &4
IR X R BE N X R UTTE X g A A PR K o
2.5 ><104 m’/d, A XK 115 B INHE] 1.0 min, 22 5¢
O X K 345 B F ] 9. 4 min, ARMEUINE , RHAEH
ROEAL 116 m*; KK S fifarh 12 m*/(m® - h),
G2 [IRA N FEHL (A1 250 mm,N =15.0
kW) 2 & 2 S B FE AL (92 160 mm, N =7.5
kW) 2 GG shis R4 Hl (#12.4 m N =5.5
kW) Jei5 e a2 HEe 5 15 K F R4S o

Q@ TR AEAuE I A F e th 2 J5 , %
K NO; = N A7 S i Ak, i K i TN 3k 5]
HEBhR e, [T —25 5Bk SS. — ] TREHr iR IR
BAHACUE R — %, BT 2548, RS2 39. 14 m x 19. 6
mx6.89 m,/> 5 #, ALFEKE NS x 10" m'/d; 3
B TR A LD, RiAE 2 ~3 mm, JEPRIRIE 2. 44
m;4 M UEHB AT R Rl 7. 91 m/h, 5 M B AT
B P-4 5 6. 32 m/h, 14 EE 8. 79 m/h,

RIK AL IR 4 3 & R b /K & (2 [ 1
#),0 =477 m’/h,H =107 kPa,N =22 kW;2 & X
PR K HERRE (1 FH 1 45),0 =198 m*/h, H =91
kPa,N=7 kW;3 GE XA (2 FH 1 %), 45 Q =
3569 m’°/h,H =82.3 kPa,N =97 kW;2 &2 EHL(1
1 4),84 0=25.5m’/h,H=0.7 MPa, N =
7.5 kW,

2.2.4 JHEHIT

2 A3 B b A0 2 [T R G A, o R
10 x10* m*/d #ib. By R k4 30.4 m x
23.7mx6.5 m, MG EM RS H21.0 mx1.8 m x
(4.15 ~6.5) m, H i) i 3 Y 45k 184 o042 ok 97 i BsF 1)

T A 7 75 0455 B4 AF 18] 30 min, SR FH YR SHER AT 75
LAl b N SR 8 ~ 10 mg/L,
2.2.5 BERS

O BRREARSG

MGG KT P T A R A o, R =)
i L6 B, 43 | WSO A B A B IX A 504 A A Ak
FH DA SR S 8 DX AR B0 7 A 0 SRS, TR RS
43512k 8 000,35 000.8 000 m*/h, i K& N
51 000 m’/h, ¥ k% 3 ~8 /h,

@ & N5

Fiazs RIS 43 ) A a1 AR TE] (330 m x
10.8 mx6.0 m) .1 A nz4E] (24.0 m x7.5 m x5.8
m) . SN A 4 %% 3 E‘{ﬁ(%ﬂi%ﬂﬁi%&(ib 10
ke/h),2 FH 1 48, 43 00 1) v 58000 U L i (n 4
mg/ L) A2 il I B I B SRR BN ﬁﬂiﬁlﬂi%#ﬁ
KA B A S A R A TR . Ak BR
R R A SALER R P A S A 22 B, )25 80
ST A A K R, B 4 25 i 10 me/L (75
1) s e BRI S A T IR ET, AR 25 6.5 mg/L
(FI b IT) o BRUERFH S BRAN, e KBt 77
mg/ L, By LR EM T 28 2 i 45 o R I 2= 45 .

® RBKARG

15K BT RK A R T XY e T VB
TEEZAB S RAF KL B AR T (7 5%
T R K AR R A & . AB R
BA AR BRI B , K G 2
e T RAFRY AT
3 RIERABAKZFNH

NARAFGF W35 4T 280, P WEST 3% 2
e AO BREENIA T2 FAR (LK 2) .
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Fig.2 Simulation model of multi-stage AO process for
phosphorus and nitrogen removal
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BRI 1.2.2.0.1.2.2.4.1.8.2.4.1.8 2.8
hy R4 X R 45 2% Bk 480 DX A S 7K B 40 531 R 30%
20% 40% 10% ;15 Ve 1913 Le i B LB 0.9, Fl 4
TS VR HERCR P e R 1 500 m/d {5 iR 18.0 d,
HIWEA T 4 327 ~6 753 mg/L, iztrid ferpn]
R S 10 A 7 IR

MR AZ T )5 AT B FL AL 00 i R 138 175
B TR T TGS AT FRE A IR T K
. ERUEETT)E,2020 45 1 J1—6 MM X a1t

BT 7 ERER NI, SEPRE KK BT LR 2,
62 AT, TR IS 15 K A FR T K B 4% T O
FEARIIE VY A8 UL Y8 YL K 75 Y W HE i
FRUEY (DB 51/2311—2016) Ay E Rk, % TN . SS. TP,
COD \NH, — N, BOD; 1 2= g % 41 5l i5 21| 81.8%
98.3% 94.8% 91.1% .97.3% 93.3% ., TN %
R A, X 5 B AR J5 52 TAEh AT A #r e
I AUTTE L — TRIR SO AL g R AN B T 25k T
XiF TN SS 1 2B, PR T H KK

Rz 2 LR H kKRR

Tab.2 Actual influent and effluent quality mg - L™
W H TN SS TP COD NH, -N BOD,
Sk JEH 27.00 ~50.30 | 80.00 ~435.00 | 2.58 ~4.89 | 93.60 ~254.00 | 23.40 ~40.50 | 60.05 ~89.00
2 M 39.27 208. 00 3.48 222.32 30.73 78.52
ok T 5.00~9.70 0.50 ~9.50 0.10~0.26 12.40 ~26.20 | 0.33~1.67 4.60 ~5.92
g SEHA{E 7.16 3.48 0.18 19.88 0.84 5.29
Hesobr i 10 10 0.3 30 1.5(3) 6
AT H B AR R S HU AL 9 hm?, T L A% packing denitrification deep bed filter[ J]. China Water
P CRARTGK T FBCE R F) 29 2. 94 4400, 228 1) & Wastewater,2017,33(7) ;94 —96(in Chinese).
A 1.43 5o/m’, RIS E S SR (k) s [3] WAL EE TS 20 A0 ME YR 1L
IR, S HO TRV RS, TR 20 4.0 42 ARG CAN AT ALY Ak, 201733
76, A 1,65 58/ (1):27-32
. KAN Ruizhe, LI Jun, BIAN Wei, et al. Treatment of
4 %45
s J— - domestic sewage with low C/N ratio by coupling process
I%IJ'I B {Iﬁi%_‘ {757J(£L|\}Er}£ji i E%ﬁ E/‘j multistage A/O and denitrifying biofilm[ J]. China Water
Sy POV T Y T K 5 e U A & Wastewater,2017,33(1) ;27 =32 (in Chinese).
Vi ISt A=A > N
#E) (DB 51/2311—2016) SO F R T BIXIREL (4] iy v, i 2% A0 TEAMT 440 Ftib st

THO7 SRAEATIRSRE  E fp T IR B, S T TG K AL B
AR AE AL P A A 422
RN Z G AO/ R BCUTTE/ TR IR B AL I g AL B

T, REfG PR Bt tH 7K K SRR A 1k B BETHHRICEOR
Sk :

(1] XUER M. SR G 75K 8 TR
T[], Tk HKSE K ,2016,47(6) .71 - 74.
LIU Changjun, HAO Wensheng. Design example of

second-phase project of Bengbu Yangtaizi sewage
treatment plant [ J ]. Industrial Water & Wastewater,
2016,47(6) :71 —74(in Chinese).

ARl FRE AR U2 ORI A TR PR B 1t B i F
FELI]. HEZKHEK,2017,33(7) 194 - 96.

LI Xinkai,ZHENG Chunhua.

(2]

Denitrification of dual

FORTGKAE BT TR & [T ] E 25K Rk, 2018,
34(2) .59 -62.

DONG Yang, WANG Dejin, YU Bo. Application of multi-
stage AO process in the upgrading and reforming project
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[J]. China Water & Wastewater,2018,34(2) :59 - 62
(in Chinese).

EERIN IR (1984 — ), 55 BRVE R I& A, L,
GLUFENE, 1 W2 B # TR W (45 7K HE
K, FEENFTECA HEK TR R SR ARTE
PREEJT BT AR

E - mail :45113846@ qq. com

Y75 B H#A:2020 -07 - 13

&[5 H #§:2020 - 08 - 05

(%% fLLLAE)

.82 .



