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Application of Multi-stage Flow-separated Technology in Sewage Treatment
Station with High Discharge Standard
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Abstract: The design scale of a sewage treatment station for river remediation in Kunming is
7 500 m*/d, and its combined treatment process consists of primary sedimentation tank, multi-stage flow-
separated biochemical tank, inclined tube sedimentation tank, air floating tank and fiber rotary disk filter.
After several years of operation, the effluent indicators of the sewage treatment station are better than the
level B limits specified in Discharge Standard for Urban Sewage Treatment Plant (DB 5301/T 43-2020)
issued by Kunming, and the operational cost is 1.63 yuan/m’. The application of the five-stage “aerobic—
anoxic—aerobic—anoxic—aerobic” flow-separated biochemical technology demonstrates the advantages of
small footprint area, short startup time, good treatment performance, low sludge yield and easy operation,
which can be applied in small sewage treatment projects with high-discharge standard.
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Wi Lt i L AT B ) B PN 7 7K A B
HEBCAR AR T 8 B EESR |, Ho TNSS mg/L TP<
0. 05 mg/L, b iT $E4F 45 5 (Andb sty (Hi VLA I
A TG R B SE) AT I H T bR
A A (A5 KA BRI ME R K . %35 Ak Ak
PGB Z W), B W (s G K A B ) KIS
YerHEBRAE ) (DB 5301/T 43—2020) i oA iF =X 4%
R NAA T AR T4 FRZAREPA T A I HE R BR 1A

215 KA B, TR A 7 500 m*/d, o b AR
0.84 hm?, | XA B TFE—2 2% H A 5 927. 31
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%75 Kl A B R R AT I R A A TR TS
K, R 55 DX 3l A HE A4 S 5 ], 2R 0 K GE 2k
B T HEA TG K AL BE S 38 2 S I 5 2R K
HZ)h 3 500 m¥d, B2 5 X PN 15 mm B A
V5 K Se i AR E L, PR DA HE 2 75 K b B 4b
B /K S0 HE AT IE VR AT AR AR K . AR
EL YA FE SR H K TN TP 5 15 21 B W 71 #i47 DB
5301/T 43—2020 1Y A 9 FRAA 25K (TN<S mg/L . TP<
0. 05 mg/L) , HABFE bR TE 5 2] B gebnie . itk
KK IR 1.
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Tab.1 Design influent and effluent quality
mg- L
WiH | BOD, COD | NH-N | TP(LAPIf) | TN
K| 220 300 35 5 40
K <6 <30 <1.5 <0.05 <5
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T 7 /N T2 KA S s QHEK O LA AR
il 5 2ROk K K B R K I 3 R ; B HY K TN<S
mg/L TP<0. 05 mg/L, 7E [ N J& T4 i oK AU FEL
GUANER T AT

MR 3 7 | H 7K K, 35 7K Ab 3 FE 5 R BOD,
COD, ¥ 5 NH,-N . TP TN, 5 /K kb B A#AK T 2%
FH A B — 2 b B — R B AR B 7 56, AL FE LA
YR J5 1 h F, R BRI TR ) BRI 0, XA L)
SGHAT P A —E M ABRVER ; R LUEY)

D7k 3l 2GR BRI SRR, LA
SR A A R BRA ALY 2 B e A ) R
AU TR E SR TP<0. 05 mg/L, R FAE Ge i v 1 vk
Bt 7 AR AR B ROME B, R B A B R F i b Ak 2
R & o B T2 A Reib 22K
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TN<5 mg/Lo 45 & A0 il o Fi R B 75 7K 4
LR B8 FIR I Bt ) S 461, % A B SR AR+
JET 25, AT H /K TP<0. 05 mg/L.
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Fig.1 Flow chart of sewage treatment process
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FRA 13300 m?, R AR AT A B BRas . ORI A X RN XFITETE X, Forp BAg iR & X AT
FY RS Gl XL RELAN YIRS b . S BB 21, 84 w’ IR A BF[H] A 8. 6 min; BLAK N
IR S) 4 60. 0 mx44. 9 m, HROKE N 5. 1 m, 4y KARER N 26.2 m?*, KV EHE A 11. 6 min; JUHE
8 Sk v R A AR I A SE RO 5 mo HEASERE Y ORISR AITOHL , BEARF TR ST 7. 1 mx6. 5 m,
10 h, HEZS 3 &, G THR R N 450 m¥h, 8 AROUKIEN 2.5 m, DLIERTE] R 1. 1 h, F1H K 1 i
O 7 K ISR KA . RN Ty far o 2.3 m¥/(m®-h) , DU 52 B A2 /KA R R K HE AR

KRBT AL A hE i, R A Tl OGN 1.5 L/(mes). HEGREE2E (A&
4.2 FRIEHET 1), .59 a N 30 m*h,

T Ah BT E A FE AR KR TR . 4.3 SRFESMRPETRIEM
YiAE M ORIt TR DT A AR T2 A% 0 A TR X 7K TN 22

RLAS AR 5 R K 2 5 G MAR IR IRD B O 20 SRS, W5 B A A AL Bl TN I NHL-N k45 , 22537
mm, FETHER AR VINEERC N1 B RN 80 mP/h; i SR I LRy T2, B 48— R S — B 4 —
KA G, WA 170 m*/he AIASHHEIBN 3 mm, JU> SREA—UFS7 A I 2050 5.3.2.3. 1 he T
Ttk 2 4%, A5F R IHE] D 58 s, BET TR R 0. 12 m/s, BEIR 52 AR M B o 7 A ARt 20 D 4 A

A TREAE AL AT EIRBERI D0, — T, Bk, 3L 8 2 BRI 39 m/h, Al AR R A 2 3 4R
TR P A LRI DI N DR LB, vl e s fr 4l
S oy A A M i b PR AR 5 55— D7 T, T AR RS R JAE T 53 T RST R 77, 88 mx33. 6 m, A7 5K
7K TP SRR A% A IR BETUNE LBR I ETE KRN 4. 37~4. 70 m, FATH B N A 1 T 151 2 By
Yy, AL BRBERCR . IREEVIVIMBE 1A 3 4%, B AR R (B RS A mit) .
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Fig.2 Schematic diagram of a group in flow-separated biochemical tank
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m, 28 41, 55 3 43 6 R A B, B TR R 0. 36
mm/s.
4.4 HiFiE&

AL GE R TR BE U TE g LT, SR A Ab
PR AT L o M TR/ . AR OGRS R LR
P71 N7 AS TP AR Rk 1 L BR AR By, &3
P38 17 S 8000 il K TP<O0. 05 mg/L. A TS
TF 5 45 FE AP 1 R SF 15,0 mx15.0 m, 1% 5 3 41
QA 1%, BH BT AN 156 m¥h, T2 Hy 20
KW I B b R S5 AR B Ay | R B A SR T
R 25 0B A O, AT 3 2 HCER 167 6T R 15. 8
m*/(m*-h) , [ 37 N 10%, PAC # & 2~ 60~150
mg/L, PAM 54 0~0. 5 mg/L,
4.5 HFHEEFIRM

TR I R 85 Tl X i1 Y 4 2 SR Ay, AR K B
A O AR BORLE o5 L A R T ]
F R U N TR K R R AR R
SR TEHESSE T A B FIizi5 K
BN R Ak DRI 3l 08 B T R R AT Y e 2R b
B TR 25 74 1 it 1 8, SF- 1T R ST 4 8. 0 mx3. 2 m,
N3 5me JERLEAR N2 m, B 8 A, JE <5
m/h, 33 & P FLAR<S pum, S 1 32 98 A P >
600 N/em, A %50 BE 1 A1k 45. 6 m?, B384 %5 i AR
F5.7wP, BEER R RS 1L, Kol Kt HE
AT X5 K 8, G — AR B KA b -
4.6 ZEIMNEBSRERBRITERE

KHAMH R RSN 17.5 mx3.5 m, /&4
2.4 m, EANEI R E>15 ml/em®, B4 6 BN A
IEVERGE, REWVEE 1M 0. 25~0. 4 MPa, 1[G
PR RS 130 mx1. 5 m, 5 4 1. 89 m, %
TS P2 A 0. 25 m, T i A 3. 0~250 Lis.
4.7 1nzgie

T2 BT 2 B & WU R UOVE TR
WA TG PAC T PAM #2000, DL K 3 3 1) sk 4%
T ARS8 24 BT A A X IO 1 T 244 Lk 2 A AN
PibeRe E g EIHE A 205, 10 H 1045
4.8 TSRAERS

HEVe A4 W) B B W U0 A RS U
AR T ks U8 3R ) HEVE 2 A
b5 T 43 R TIE Hh L VF Ok SE O HEE 2 HE
T, PR L5 R AR HEE AR VR . I5 R MK 4RI
B0 WK HLATTS PSR FF A 45 2 48, K 515 e

TG TR, iz & A g —SMs b &
5 KEHRABEBATRA
5.1 REHR

15K AR B A 2020 4F 1 ] 847 LR AR TR
iSbR L BEHUT 202242 1 H—7 1 31 HiEZL 641/
AR P MR R IEAT A T KA BSCR WL 2.
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Tab.2 Actual influent and effluent quality

mg-L']

It H TR BT EEH

cob K 79.42~249.98 146.60
HK 11.48~27.92 22.65

NH.-N K 8.01~32.19 16.89
K 0.02~1.01 0.22

™ K 15.39~47.96 29.00
K 0.53~4.17 2.30

P K 0.71~4.56 1.99
K 0.01~0.04 0.02

HRAE 2022 4F | PBARIZ 178 AT 0, -2 H b3
15 K8 5 304 m/d, AR T LB (7 500 m¥d) o
HY 2% 2 0] AR T AR IE KA HL B fr ANFRE , I Sl el
R, H 1 7K COD<30 mg/L, F ¥ 2= B % 3k F|
84. 5%, BefE R ih bR , UL HH Fir ik T 20 p0 o 171 for B
FIAE R R At R 43 A 8 4, T AR A K i
PR B TR . AR T A R VR A e T R A5
A B H 7K COD TE &, 156 A 5% Ay e U 7 A Ak B
Wi e A 25 B IR i R AL B TR A
X HA A — 2 ZBRAUR . A TR HYGHES T
2 TR R sy N R 2 R R AR TR AR PR
fis Ak A A S A L AR R 5 () B A fi A
BB, B = T KR M TR AR A
AL B B U RE 7, NH,—N T TN SF-34 2255 5643 3]
K5 98. 7% F192. 1%, XF TP By 15 22 B 55 1k
99. 0%, vt B 1y U ST N BREE IS ANV P R R
TOVE W 114 [0 2 A5 SR A e, 3o 0 BR TT X007 H K
IR SEIL T A AR, TSR A BSR4 #
A TR B AR BT R, FAERR
N UCE A 8 T — 44, AR P A, S Bl ()
K, e AR, S5 A AR+ B TR AL B LT SR
T sk R LR BRBE M) B bR, Z5 b, i5 K AL B
7K COD AT AR 1A 21 B B T Hibs DB 5301/T 43—
2020 1) B Zebpifi, TN TP B 435 31 A e BRAE , 5 A kb
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B I P A 7
5.2 IBITHZA

BT AL B HLFE 25 AR SR A
NG A 3R 7R TR B K i A B2 38 AR Sy
1. 63 Jo/m’, Horp e 2% 4 0. 41 Jo/m’ 255 9% (fudfi &
R EH . PAC .PAM) Jy 0. 87 JG/m* AE P24 HA B3 K 4k
BB H N 0. 35 J0/m’,
6 it

% TR DR 1T T 2 T K TG I )
AR B HEIT T8 V57K Y68 i AT 975 K AT A AR
W I sl bt A $HE A 7K T A (] R8T A 2
K, TR R W R o BE A A B BNk,
Tt BRI A 1) ¥ 7K Ak P it R A Y T K b 3L
W AT B I M 5 T K HETObR o A TR SR I IT
L — 22 9 A AL — R DO TE i — SR b — 4T
YL L UM A A FE T8 N PRIz T L |
JKARE 35 3 B W T M A (R TS K Ab B 220K 5
Y HERBR A ) (DB 5301/T 43—2020)B Zebrifi, Hirp
TN F1 TP 3 /& A 2% FR{H (TN<5 mg/L ., TP<0. 05 mg/L)
LR 5 bR TN Ab, oy B R AR O a8 8 (M 22K
PREE T ARE) (GB 3838—2002) HY IV 2845 1 , 52 F5
BATRCRE TR bR, LB T5 KA T 2817
FHAI 1. 63 Jo/m’ A —E T RS HME.
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