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Application of MSBR and BAF Process in Upgrading and Expansion Project
of Municipal Wastewater Treatment Plant
LIU Yang-hua', CHEN Bo’, LIU Li*, XIE Qing-song’
(1. Yangize Ecology and Environment Co. Lid., Wuhan 430000, China; 2. China Gezhouba
Group Water Operation Co. Lid., Wuhan 430000, China)
Abstract: The total design scale of a municipal wastewater treatment plant is 30 x 10* m>/d, and
the scale of phase [ upgrading project is 20 x 10* m’/d, phase I expansion project is 10 x 10* m’/d.
The phase [ project adopted the MSBR process, and the original effluent quality implemented the first
level B standard based on Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant
(GB 18918 — 2002 ). The phase [ upgrading project added the advanced treatment process of
“denitrification filter + micro-sand high-efficiency sedimentation tank”. The treatment process of phase
Il expansion project adopted the process of “primary sedimentation tank + biological aerated filter ( two-
stage : pre-denitrification + post-nitration ) + micro-sand high-efficiency sedimentation tank”. After the
implementation of the upgrading and expansion project, the quality of effluent was required to meet the
first level A standard. The combined process had the advantages of high processing load and small
footprint. The actual operating results showed that the various effluent indicators could stably meet the
design requirements.
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WE NS R IR AR A E V5 ke H i £

VG KA BT HE AR A H A% A I, 2016 45

7 Y — R AR o TR, Y

RN 10 x 10* m®/d, 15 /K 4b B MR 355 30 x 10

m’/d, KK B AT OIS K A 1 )35 B HE ik

FrefE) (GB 18918—2002) ) —Z% A brifk,
AT AR HE KK LR 1,

&1 &I HAKER
Tab.1 Design influent and effluent quality
mg - L~
IiH COD | BOD; SS |NH; -N| TN TP
Btk | 290 | 110 | 240 | 24 28 | 3.5
Witk | 50 10 10 | 5(8) 15 | 0.5

F55 A0 KGR > 12 CRE R FE Rl FE bR, 365
B KR <12 CRE A EE I FE bR, AR 1 K R
Jo AT v Rz BRI ZE 1000 /L LAF o

1.2 ITE®EHFE

ARG K BehEF T X, S5k, — 1 T
AEACBCR T 44 1 MSBR T2,

T TR b XK, 90ER R M e RN HLR
PACHY L7 AL R T () i . &2 L2
BE, AR TZ0R A Hb AR N 0 S A 08 b
(BAF) 1.5, BAF J&— B 2B B W) B 15 K Ak
P2 KA v A Ay B T Re A T—1K, B

E:

B EE N E A B SLw

— WA T AR E X K SS TP TN #f—254b
A, v . MSBR L2, JEH R BEAL S T2
TR R K SS W FETT LIRS E /N T 20 mg/L,
{HIEE] 10 mg/L i RIME, $& b5 TRE R 3 e 5E
TUBERY T B PR 7K SS<10 mg/L; A= Y BR g v LA
iKE) 1 mg/L,{HikF] 0.5 mg/L HLHAINE, FEHn T2
K FJG UUTERRBE , & 1 K TP<0.5 mg/L; 5k
P8 ARl A 2 2R 8 X8 P Atk DR 1 R T80 % R
B AR G, A A AL B K TN 3 B ] LA
FaE/NT 20 mg/L HARMELRUEIA S 15 mg/L, [H ik
PR LRI NS B S A B RO BN SRR IR A T
RAEAL, B 7K TN <15 mg/L,

T 34T FI R E K A R AT RE B A
FBRE BAF B4 R B 1 B R AL B + R B
B , Jo B A B R A3 th K R AT A3, 5 i i
B KRG AT B RS AL B TR A

ST TR 7 H AR U T2 R AR L
IR A 2B AR DITE T — iy S Rt L2,
[ B, 7E 228 DX AR, 1 i 2R R AU 32 R LT
R
1.3 IEirE

WG LA HT B 1A TR T 2, B

B AT AVA NG 7R L v R i W G L 8= Y i 2SN 3 I8 U 7
- Cwigas L ———='MSBR [ 3 T 5 1wl fuk it —
SR (s} ' | ' P (1LY 1=y
Gy SNt S R L 10 R a— YL
------- IR | A
' ——r={miii] [l $2 71 5 3 2 BAF [ 7l
------ = o it
LA — Tk ! | oy
[ i — ek I SS9 1 7K e A il HEE
— 5k [ IS—
L [P - {75 VBRI |~ 55 P e i R
E1 FKkEBIZRE

Fig. 1
2 TEEit
2.1 —HIRMREUIE

ORIV §

BBTHHLEL N 30 x10* m*/d, B 2 A sk
WA A, MEAR I BRA 10 mm N =0.75 kW ;
4 SFLIRAIAS M, FLARTEEE R 2 100 mm, FL#EH 3
mm, N =1.5 kW ;5% 2 GUURMB 7 3L HiPEES
2 BPHE,2 BRI ; s DT IR Stk 1

Flow chart of wastewater treatment process

@ MSBR ik

MBI 20 x 10* m*/d, V5651 40. 07
kgBOD,/ (kgMLSS « d), £ 7% [ 1K % i 2 2 500
me/L, 7R3 M 0. 402 kgDS/kgBOD,, MSBR jih
AR ca. G HERET , B I, SR R A
WA HEATEEAL SN 5 b. WU E, By 1 R
JEAE BUA TR ANE S5 (5] 5 . 1 ORP 4
PR RS PR AL, %o R o e A SR A T MW 5 .
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GBI K Bl A AR ] R B ] 10 s e FE 2SS
RSN S 1101 BN S WA WA B W oL Sk W
R, DA S b A o

@ T EE G 1

R A AR A U 1, R Ok 20 x 10°
m’/d, BFFTREE L 254, I B R R 4 A (3
1 £5) AR g

@ Ak s

B WAL g 1O, BB R 20 x 107
m’/d, BRI - 454 . S8 9. 70 m/h; i
HIuEHE A 11.60 m/h; KPESREE 19.44 L/ (m® - s);
SUEHRRE 3.33 L/ (m” + s) o SR KT I ohik,
WS R A A S g IR K e e it o
2.2 —Hyg

O  wIvLih

FEEI UL 1R, SRR 10 x 10° mP/d,
IRABUAF ISR 1. 46 min; AILA FE B 1 45 B I
[ 2% 10. 46 min; JT JE Bt 1Y 3% 1 T i R 21, 20
m’/(m® « h) . HAAIREE 450, B E A AR
HEAX AL FIVHLAS 1 5

Q@ bk K e 4 it

B R P K e At 1 )RR, T R AR U
B BRSSP K A S D i ST VE
AHER AL P, SR R 3.6 x 10° m’/d, FKif
Fifif 7 18.60 m*/ (m” « h) . RFTREE 250, 1% &
Wil

@ T 2

B rpE SR A, 2 HEESAEYE A . &
THRIBER 13.6 x 10* m’/d, AR IR EE 1454, &
WKIRIMAE 3 6 (2 A1 4%) , A8 gidii

@  BAF S ith (W< AE M)

SAHACTE + 5 A8 AR . A TR e 1
ZERE BT R 10 x 10% m’/d,

IS AL B« A AL RT3 bR 50% ~ 100%
VEf# Y COD 7 2. 31 kg/(m® - d), BOD, i fif
2.74 kg/(m’ » d) ,NO; =N ifif 0.27 kg/(m’ - d);
JE B AL 7R COD fi4i 0. 89 kg/(m’ - d),
BOD, fifif 0. 93 kg/(m’ + d),NO; - N ffi 0. 74
kg/(m’ - d),

® b ERITE

R AT M 1, BRI A 30 x 107
m’/d, JRA BRI R 1. 40 min; HLHERE B

BN 1] 2 3. 50 min; J70 3E Bt % T 17 4 O 33. 87
m’/(m® « h) s fAPRIAE N 125 ~150 wm, SR AR
TREBE 251

© HINHTE

PrBRIE— RSN B, B S AN RET 1,
BERBA 30 x 10° m*/d; K, =1.30, AR EE L
G54, I E SIMDCHFROE | &, W& EIHR Ny 145
kW,

@ IS5 BB H. ]

B T HSORLE 1, SR A Bt
BUAEA 10 x 10" m*/d, —BABE XML B 5 6 3¢ 1)
SAEYIIEM S R g A 3 R L
BOAHL,2 HI L 45

® Zifmin

a2y e 1A, BT HLE N 30 x 10 m/d,
WHE PAC PAM  ZRHH 3 P25 IR S

PAC 450 FE N 10% , 3 B 500 b = 4L
it 70. 10 mg/L FCIH 31. 40 mg/ L, Sz ihidk & K v
At 31.40 mg/L; PAM $ &« Sl v 20t 0. 8
mg/L FJ YL 0. 5 mg/L [z vk B /K e 4 itb 0. 8
mg/L; &R AN i B & 7R MSBR Jth e S Al 1k i
b, AR IS AT 1 G0 R A VI B, 80 £y 14 360
kg/d,

©@ i

AR 1A, BT ELEN 30 x 10° m/d,
#EJe sk B — 1 MSBR i W11 | S ik IR K ¥ 4
o BEEHFFIL2 5.

O I5UemiKIm

AT VRN K] 1 JE V5 P gt 8.0 K S A
BEGRAE P OE PR, BRI 30 x 10
m®/d; 5 (TIR) A 64 vd,

WEEMRA S OBKILS 6 (4 1 45),24 h
517,

W BRRRS

HEBR SRS 3 &, AN 30 x 10° m'/d,
AL BRI 5 VR K ] e it R AR
W PR R R L B R RS 1 AT TP A, B
LSRN 36 000 m*/h;— M) MSBR i &R 5
W PR A TR A B R R RS 2 PR TP AL, B
LR 11000 m*/h BT 52 i 2 K vk 4 v
RAGWAE 5 bR R A 1k BRI RS 3 HE T
Hrp b B, SRS RN 5 000 m'/h, 3 BERGHR
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HAEmER R T2,
3 YKL

© AT EFR T80 R
Yot + Glchd R RCUTHEN , 3290 W AT AR B T2 R
A A SA B, 1548 T R

@ WHT WA T X, H R w R %
S BRI S EORAR S o B SRR T

UM RIER I B R T, A T RR AL S 5§
RS PR R A ), A T RO oK
4 BATRCR

2018 4E 1 H—7 J 52 br &b B 5 /K & 35 Bl A
(25 ~32) x10* m’/d, it | HKFEFRF a2 2 fF
No AIUL, /KK B 58 4R BT AR e, Ak, TRE
R LA AT A5 TSR, B A T W

®2 ERRBITHE KK
Tab.2  Actual influent and effluent quality mg - L™
% A COD SS NH, - N TN TP
) HEIK ik #EIK ik #EIK ERS #EIK ik #EK ok
1 H 237.17 16.21 296.93 7.21 14.21 1.59 24.73 13.50 3.25 0.25
2 H 332.07 16.43 405.36 5.36 11.60 1.57 30.01 10.62 4.71 0.21
3 H 238.87 19.19 352.90 6.35 13.79 1.67 22.04 10.74 4.25 0.24
4 A 223.70 14.57 356.73 5.87 12.01 0.77 21.07 8.69 3.84 0.22
5H 221.97 15.03 275.94 4.90 11.99 0.92 21.59 9.45 3.12 0.22
6 H 224.71 15.63 301.47 5.10 11.99 0.74 25.06 9.17 3.80 0.29
7H 231.51 15.89 358.23 6.21 13.56 1.52 25.02 9.15 3.90 0.28
SEH{E 244.29 16.14 335.37 5.86 12.74 1.25 24.22 10.19 3.84 0.24
A TN 5. 56 170, Hrp g i TR 2% (12) :163.
F 1.6 4270, LT FE#H K 0.8 /470, & N THeH Ji Jie. Introduction and analysis of high efficiency

oy 1.8 ALt Hifh B8 M 1. 36 1276

TR EARIBAT A 2 N5 2550 9% 15 e Ak B
B BT R B N T 9 AE, B3 7 600. 75 T 00/ a,
W HEIE AT A R0, 69 J6/m’

5 %1%

BRI LRER ] MSBR 20, #2845 kit
ARG T RO AL U + SRS AR DI e R
AR 2 I TR R it + B
JEM + b AR DU T, B s AT A, koK
JRASE IR F— 2% A bR PR A R
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