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Application of Modified MSBR and Denitrifying Deep Bed Filter Processes in Upgrading and
Reconstruction of WWTPs in Northwest Region

ZHANG Guojie " , WANG Lei, LI Jian, JIANG Qi
(CSCEC AECOM Consultants Co. , Ltd. , Lanzhou 730000, China)

Abstract The final discharge water body of M urban wastewater treatment plant (WWTP) in northwest China takes the Yellow River
as its main tributary. In order to actively respond to the requirements of the state council on ecological protection in the yellow river
basin, the WWTP had been upgraded and reconstruted to address issues such as low effluent quality standards, poor adaptability to
changes in water quality and quantity of the original biological treatment unit, and large amount of effluent floating slag. On the basis of
the reconstruction and improvement of the original equipment, the use of urban sewage — coarse grid — sump — lifting pump— fine
grid — aeration grit tank (new) — improved MSBR tank ( transformation of the original CAST tank) — intermediate lifting pump room
(new) — high-efficiency sedimentation tank (new) — denitrification deep bed filter ( new)— contact disinfection tank — level A
standard was discharged to the Weihe River process technology, the effluent standard of the WWTP is increased from class B to class
A, and the treatment capacity of the WWTP is expanded from 60 000 m*/d to 100 000 m’/d. Through the analysis of the economic
indices in the continuous and stable operation of the system for one year, it can be seen that the scheme has good economic benefits and
can be used as a reference scheme for the upgrading and reconstruction of WWTP in Northwest China.

Keywords northwest region Yellow River Basin upgrading and reconstruction MSBR  denitrified deep bed filter (DDBF)
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Fig. 1 Treatment Process of WWTP before Reconstruction
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Tab. 1 Influent and Effluent of Quality WWTP before Reconstruction
Bt Ak B dR/ (mg- L") <350 <200 <300 <35 <50 <4
SRR K TR/ (mg- L") 338.47 164.07 164.07 35.78 37.21 6.15
BT KK T8 AR/ (mg- L") <60 <20 <20 <8(15) <20 <l
PR KK EFEFR/ (mg- L") 40. 57 13.85 14.87 7.14 17.3 0. 68
587 PRIRES 82. 86% 90% 93.33% 77.14% 60% 75%
BMINE SR 88.01% 91.56% 90. 94% 80. 05% 53.51% 88. 94%
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Fig.2 Treatment Process of Upgrading and Reconstruction in WWTP
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Tab.3 Design Indices of Influent and Effluent Water Quality
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Fig. 3 Workflow of Existing CAST Tank
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Fig.4 Workflow of CAST Tank before Reconstruction
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Tab.4 Size of CAST Pool
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e 5 51.3 5.3 2.18 1 359. 45
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Tab.5 Related Indices of CAST Pool
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164 Fig. 5 Workflow of Modified MSBR Process

%6 MSBR IR}
Tab. 6  Size of MSBR Pool

Byt K/m %i/m BRUKEHE/m HRT/h % /m’

1# 34.55 14 5.3 3.08 2 563.61
1A# 9 14 5.3 0.8 667.8
2# 7 14 5.3 0.37 311. 64
3# 4.5 14 5.3 0.4 333.9
4# 10 14 5.3 1. 14 949. 76
S# 10.5 14 5.3 0.93 779. 1
SA# 10. 5 14 5.3 0.93 779. 1
6# 42.8 20 5.3 5.44 4 536.8
T# 34.55 14 5.3 3.08 2 563.61
TA# 9 14 5.3 0.8 667.8
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Fig. 6  Effect of Continuous and Stable Operation

(1) & 6(a) Hig/k) dE KT COD,, HeJE7AE

K COD, WEEAEA R 1 ALK,

Forh & 2 7 2 B ROl o, SRk P R AR

o R

MSBR A=Ak BTG RE A% A R0 % K A2 4k, Hi oK

— 165 —



REA, T &, OH#, %
2R A MSBR 5 S LR R BE T T 2 7E Pa b i X 75 K ) $EhR it B Vol. 43, No. 10,2024

COD, IXFRFIAF] 99% LA |, 76 15 B #A% i H 1463 7]
FERIH RAF 1 L BRECR

(2) B 6(b) FlE 6(c) 735 0 /KA TN
W AR P AU KRR % 97. 86% , TN 17K
IKFRFEN 98.83% , J AL TR R UE R 45, AR
V7 3 o8 B A S 2 T 1) B T 1 200 TR R 52
RYIATHR R LE T i A= ) 40 3T Ak
B AREOLT TR UE M v FSUE 3] K TN<20
mg/ LM ARTI H AT A SR AL TR R E Hh B R
U B FHASCR

(3)E 6(d) MHKH TP MR EAR L, HiK
TP iKbRFE R 99.22% . AT H H BT 2R A ek | 7Y
MSBR Z ek /K f 3% Sa 17570 (IR B 40 )
HEA o XA W BRI R 130, % 2 A IR AR 7K AT R K
LR IR X BODy SAE KRR IR (VFA ) IR EE,
PNIIE & AR E

(4)El 6(e) R GiES R E —F AT k4
FRAAT , RG-S HAE R 3. 34 kW -h 2 2551 7
FEREA 0. 16 kg/m’ . HI AT 45 R AT, 4 2= B 5 qir
K BB RHAE R B ShTE /N RGP,
BT AR TR GEREFE T S b i AR OCEE K, B
R B2 3, X1 7 b i X DU 2343 B 1) S e
ELA RO I 1
3 g

(1) X PY AU Hl X 38 B 75 7K A 31 7K B i %
SAFEFAE, P LAY MSBR T2 + S A AL TR PR I Tt + 1k
SEBRTE R PR S T R EA RPN RO . Mt
J5 R G HA 5 Y ) R B P b 7 A e
SRAFOLA . 15K K R (A K AR BTG
YHEBAR ) (GB 18918—2002) H— 4% A ZEHFik
bR,

(2) i H # i 5 B 4E HEA K A i o] B AR
BOD, .COD, \SS . TN, Z & . TP W] 73 5B A% 3 723,
5329 4 453 693.5.576.7.105. 85 t, A XU/ T I
DX HE 75 7K 52 K AR R T e

(3) iR R GL B AT —4F i i 7 7K i HLAE A
FNHAE R T RO LU Z R G B A BRI
ZRUIE . ANIRE) 2R BE 11 R RE A 24 590 I R AV R
BT X P b X A& 2R KR X RGE B 1T RCR 15
AT 38 Ak 38 0 e v RS M4 T S R R 2l
FARIRBFTRIOR , 1 480 DX Rl 48 DX AR 8 7K 5 K T

— 166 —

ARGHEST RTG R AT T RGEE N, v
Al X35 7K T R £ A Bl 3R 07 56 2 25 A Bl
S

S 3k

(1] rpeerpose [ 55 B B i iy el A 25 O 4 R s o i R e LR
MEY[)]. P NRIEREE S BEA R, 2021(30) : 15-35.
The Central Committee of the Communist Party of China and the
State Council Print and Issue the Outlines for the Plan for
Ecological Protection and High-Quality Development of the Yellow
River Basin[ J]. Gazette of the State Council of the People’s
Republic of China, 2021 (30). 15-35.

[2] Zg, £4, EigfH, % KRB TS KA 4R
it —— DL ST RS KAL) ORI )], HoKEER, 2021,40
(8):155-161.

LI J, WANG L, WANG H M, et al. Upgrading and

transformation of wastewater treatment plants under low
temperature and low carbon conditions—A case study of a
wastewater treatment plant in Urumgqi[ J]. Water Purification
Technology, 2021, 40 (8): 155-161.

[3] EwZ, ki, BR%E, % AAO Fl MBR 4& T27E%R
MG R B PERIL)]. RE S KRR, 2020,36(18)
70-74.

WANG Z Y, ZHANGHT, LI D L, et al. Application of AAO
and MBR combined process for wastewater treatment in cold area
[J]. China Water & Wastewater, 2020, 36 (18): 70-74.

[ 4] ®JE. AAO-MBR T ZHbRui /MR 5K B[ J]. 7K
JEFEAR | 2018, 44(8) :126-128.

GAO Y. Upgrading and reconstruction of small urban wastewater
treatment plant by AAO-MBR technology [ J ]. Technology of
Water Treatment, 2018, 44 (8) . 126-128.

[5] g, £4, BIRZ. BIFEUR SBBR 1E15 Kb B $i A
BEE IR T]. PEZKHEK, 2018, 34(12) :90-94.
TANG K F, WANG H, ZHAO L J. Application of SBBR with
filled suspended carrier in upgrading of a wastewater treatment
plant[ J]. China Water & Wastewater, 2018, 34 (12) . 90-94.

[ 6] HFEM. PILHE Orbal S M iH TSN 5T HBGE [ D]
V0. PSR R, 2014,

SHI S H. Upgrading and analysis on the Orbal oxidation ditch
process of a wastewater treatment plant in Xi’an[ D]. Xi’an;
Xi’an University of Architecture and Technology, 2014.

(7] s, skOTHL, 8998, 45, BB Mt is ka3 T4k

W], gkik, 2009,45(6) :29-34.
JIANG L L, ZHANG W L, HU B, et al. Design for upgrading
reconstruction process of Chengbei wastewater treatment plant in
Wuxi city [ J]. Water & Wastewater Engineering, 2009, 45
(6):29-34.

(F#% 201 1)



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 10,2024
October 25th, 2024

YU H G. Intelligent PID control method for chlorination at water
treatment plant[ J]. China Water & Wastewater, 2014, 30(7) .
58-60.

NI, ZEHE. 2T PLC A Intouch 19 SR 1 /i Sl & 4¢
BT[], ZUkHEK, 2021, 47(5) : 135-139.

CONG S L, JIANG Z Y. Design of sodium hypochlorite
chlorination system based on PLC and Intouch [ J]. Water &
Wastewater Engineering, 2021, 47(5) . 135-139.

T, WM. 2 EERIINAGERIZEK A SNy &g h
MR ], Wik, 2017, 2017(1) : 26-30.

GUO X, FAN J W. Application of multivariable fuzzy weighted
control in the automatic dosing system of drinking water treatment
plants[ J]. City and Town Water Supply, 2017, 2017(1) : 26—
30.

. B BRI K ) IR B 2 R B N HF S [T ]
BRI Tl AR, 2022, 12(8) ; 217-220.

LI C. Research on the application of intelligent control in the
coagulation dosing process of water treatment plants [ J]. The
Journal of New Industrialization, 2022, 12(8) : 217-220.
iy, BEE, 40N, B TR REGE IR BER 2 R 5
BRI L[], oK ER , 2021, 40(9) : 40-47.

HAN M, LI Y B, ZOU F, et al. Modeling of big data-based
inteligent model for coagulation dosing system in WTP[ J]. Water
Purification Technology, 2021, 40(9) . 40-47.

BUBL, XUGHEE. PIRNIREERE REBOM R GELE E R it i
JHLT]. fkBA, 2023, 17(2): 1-5

WEI Q, LIU B C. Application of two intelligent coagulant dosing

(1]

systems in waterworks [ J |. Water Technology, 2023, 17(2):
1-5.

REN B, WEITZEL K A, DUAN X, et al. A comprehensive
review on algae removal and control by coagulation-based
application [ J ].
Separation and Purification Technology, 2022, 293, 1-26.
JAVIER G, RAMON V, HERMINIO M G, et al. Fuzzy gain

processes: Mechanism, material, and

scheduling and feed-forward control for drinking water treatment
plants (DWTP) chlorination process[ J]. IEEE Access, 2020,
8. 110018-110032. DOI: 10. 1109/ACCESS. 2020. 3002156.

GODO-PLA L, RODRIGUEZ L J, SUQUET J, et al. Control of
primary disinfection in a drinking water treatment plant based on
Process Safety and Environmental

10. 1016/j. psep.

a fuzzy inference system[ J].
Protection, 2021, 145. 63 - 70. DOI.
2020. 07. 037.

REVKAS, SN, e RIRREZ SR SORHIE Lk
B S ZREHERI[)]. BN IS IR, 2021, 51(7):
195-205.

TANG B S, ZHOU Z P, TANG J. Transfer mode of generalized
uncertainty with multiple parameters and multiple feedback
control for series systems [ J]. Mathematics in Practice and
Theory, 2021, 51(7): 195-205.

LS. AR B2 R B PID Bk OFR )], TR
HAS AL, 2022, 41(3) : 27-31.

YUAN Z Y. Fuzzy PID algorithm for coagulant dosing control of
water production [ J]. Computing Technology and Automation,

2022, 41(3) . 27-31.

(LE3% 166 )

[8]

[10]

XUARIL, WRiE, 2% PIESRETS K AL B S brdoE T2 &
BATRGII]. FES%KHAK, 2016,32(16) :36-41.

LIUY F, CHEN T, LI J. Process analysis of upgrading and
reconstruction of municipal wastewater treatment plants in China
[J]. China Water & Wastewater, 2016, 32 (16) : 36-41.
Weaa, Ik, 2. 2% AO+MBR T. 2 1E 75 K b H T 1o HE ik
FRESRbREcEE h R [J]. ¥k HoR | 2023,42(3) : 164~
173.

YAO L, ZHANG Q, LI P. Application of multi-stage AO+MBR
processes in upgrading and reconstruction of stricter discharge
standard of WWTP[J]. Water Purification Technology, 2023,42
(3):164-173.

S, SR, EAR L, 5F. MBBR+IES A WUk T 2 AE Ly i
X5 Kb BT SR AR BOE B R T [ D], Bk R | 2023, 42
(2):162-168.

[11]

[12]

WU Y, LUJ P, WANG Y, et al. Application of MBBR+BAF
processes in upgrading and reconstruction of WWTP in northern
region[ J ]. Water Purification Technology, 2023,42(2) :162-
168.

IRttt POCIE DX S T S K A BT B A A A 92 BRI 5T
[D]. 2JN. =JHZZiH R, 2018.

XU S F. Practical research on upgrading and reconstruction of
municipal sewage treatment plant in northwest China [ D ].
Lanzhou: Lanzhou Jiaotong University, 2018.

TESAE. PYILHL X T 5 7K AL 3 FH R B T 258 [ D .
P2 R %ER A, 2016.

WANG Y Y. Municipal sewage treatment plant upgrading of
technology in northwest area [ D]. Xi’an: Chang’an University,
2016.

— 201 —



