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Abstract: To address the imperative of enhancing ecological and environmental protection within
the Yellow River basin and to mitigate the influx of pollutants into the river, a wastewater treatment plant
in Lanzhou was mandated to simultaneously augment its capacity and elevate its discharge standard.
Specifically, the treatment capacity should be expanded from 26X10* m*/d to 30x10* m?/d, while the
effluent quality should be upgraded from the first level B limit to the first level A limit specified in the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002).
Considering the challenges of substantial expansion requirements, limited available land, and stringent
discharge standard, a technical decision-making route for upgrading and reconstruction was developed.
By leveraging the potential of existing facilities, utilizing vertical spaces, and implementing an in-situ
coupled high-load integrated fixed-film activated sludge (IFAS) process, a multi-treatment approach was

established. The core of this approach lay in the transformation method of “load reduction through large
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tank, small tank coupled with IFAS” in the biochemical treatment section. The sludge-water separation

section employed a combined approach featuring “secondary sedimentation tank to reduce the load, MBR

to fill the gap”. The advanced treatment section utilized a solid-liquid separation system comprising

“magnetic coagulation in conjunction with a rotary precision filter”. Following the transformation, the

effluent COD, BOD;, NH,—N, TN, TP and SS were (23.2+2.9) mg/L, (5.3+2.8) mg/L, (1.7+0.9) mg/L, (9.4+
3.4) mg/L, (0.2+0.1) mg/L. and (4.6+2.2) mg/L, respectively. The effluent quality remains stable and is

always lower than the design discharge standard.
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in-situ reconstruction;

integrated fixed-film activated sludge (IFAS) process
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Tab.1 Original design influent and effluent quality
mg- L™

iH | BOD, | COD | SS |NH-N| TN TP

kK 200 450 220 35 45 5

ok |20 60 20 | 8(15) | 20 1

2 BATEZRPIA

2.1 MREARR

2011 4F—2018 4F H ¥ 40 # 7K £ 413 2 i 7 .
AP, H AR K A AR Bk, 2018 4F 4 =
22. 6x10* m/d, B IKBEIHE I 87%. 45&T5/K) B
J& M DX 3l T R, 15 K B — 2D R T X R
26x10* m*/d B BETAb BERE TR A RE T 12 12 39 i s
N R i 2K RS PRIETS K I8 AT AR E
5 KR B bR, 3 e Ak BILREE 75 A B

F2 BYLAEKE
Tab.2 Daily average treatment capacity
10* m*-d”!

Ay 2011|2012|2013|2014(2015|2016{2017|2018

H bk 12.0]12.4 [ 13.0(14.5[17.6]19.8 | 21.4 | 22.6

2.2 HKKEBIEFES

FEAR A BT 2 4F (2017 4E—2018 4F ) () 52 Pris
FrBE N 3 B o

X1 S bR gk K K BT, B COD 4k, BOD;,
NH,~N TN TP LA} SS & ## H BT HE , A5 2R 50l
H17.5% . 45. 1% .32. 9% VA K 39. 5% . 154. 0%, 8
R, RIVAE A2 JE K K OB AR A9 T80 R, 0L
L AKATS AT R — 2 B FRifE , {HBR COD \NH,-N 4,
HAK TR bR — G A KR A B R, X
BURETE G SLAb 1 T L e i), 5 8 45 G T TN TP
DL Kz SS 2R
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Tab.3 Influent and effluent quality before upgrading

and reconstruction mg- L™

it H BOD,|COD| SS [NH,-N| TN | TP

B EaEK 200 | 450 | 220| 35 45 | 5
HEIK 95% e #oK | 235 | 426 | 307 | 50.8 |59.8 | 12.7
Ui KA 16 | 40 | 18 | 3.6 [19.0] 0.9
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Fig.2 Decision-making for upgrading and reconstruction
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Ja B KR A 30%10° m¥/d, K =1. 3,
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7K 95% ¥ 55 R I HHE IE T kK K B, 7k K i
i I GB 18918—2002 — &% A hiife, #z I 1F 75 7K
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PEAROE BETTE S AKOK BRUNER 4 FTR o

x4 RIRBUEEITEE HAKKR
Tab.4 Design influent and effluent quality of
upgrading and reconstruction mg- L
iH | BOD, | COD SS |NH,-N| TN TP
K 270 500 470 50 60 13
thk |10 50 10 | 5(8) 15 0.5
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Fig.3 Process flow of the wastewater treatment after
upgrading and reconstruction
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Fig.4 General plan layout of upgrading and reconstruction
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TR — R AR R H R 2 g0 8 KL, 3k 6
HaH2%)  HTAEY RN g, 1#. 28X LH
L85 0=667 m*/min . H=75 kPa . N=1 250 kW ; 3# 4#/X
PLIY A4 0=500 m*/min . H=75 kPa . N=1 000 kW ; 5#
6# XML L5 Q=167 m*/min .H=75 kPa .N=315 kW .
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MBR " 1, ¥ 5 0=120 m*/min, H=92 kPa . N=150
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5 BaEEITRER
5.1 HkKER

I H 128175, 202248 1 H—12 H Bys2hrik |
AR B 5. AT, AR 3 7K H8 4% (COD |
BOD,. SS) I 8l 55 K, #2230 8 & M i 1 1 i KRR
1B, fH AT K HE A B AT RS S5 , Tl 2 HETORR I
Vi B IR SR i T 2 B R s i L A R i

®5 RIRBUERE  HKKER

Tab.5 Influent and effluent quality after upgrading and reconstruction mg- L™
Wi H COD BOD;, SS TN NH,-N TP
Bk | Mok | EbK | ok | BEK | k| bk | ok | k| ik | k| ik
B RMH 534.5 26.1 359.4 8.1 511.9 6.8 52.8 12.7 49.4 2.5 7.3 0.4
/M 253.2 20.4 96.7 2.5 122.9 2.5 39.3 6.0 37.3 0.8 3.8 0.1
¥H 356.1 22.9 202.8 4.6 248.1 4.8 47.1 9.2 433 1.5 5.1 0.2
5.2 AR 2023, 39(12): 1-12.

IZI%EH@7K@&T&L%QJ 3 000 JC/m’, J—IXE'\E ZHOU Jiazhong, HAN Wenjie, WU Di, et al.
FRZ 11, 04x10° m> (455 0. 2910 m> AL Hb ) , 28 Discussion on series solutions of MBBR process applied
BB T A S AR S 0. 37 mY(md-d) L 3 to municipal sewage treatment [J]. China Water &
S KA BRI FHAHEFRL0. 81~1. 10 m¥(m*-d ™) ], . e . -

KA BR B s dT ()] SR kHEK, 2023,
6 %5 39(18): 61-66.

2 TR PR b ) B, ZEAN B b LT L SR WANG Xi, ZHU Yuting, LIANG Jun. Design and
FHIE A 84 E N IFAS T2, E @MY 55 operation of the large-scale centralized sauce-flavor
W gk R ) 23 [a] 10 BER  TE R RUER BE L = mAR T Y liquor brewing wastewater treatment plant in Guizhou
TR AE O SR ST L SEI T AR [J]. China Water & Wastewater, 2023, 39(18): 61-
LR, th AR i 2 s K b B 0 tin Chincee)

(4] BV B, KT, 4% . MBBR+REIREET T A0 i

PeWHERCPRAE) (GB 18918—2002) —2% A HRifE, AT LA
FEPAR AR Y TR RS2 K S S

SE 3k

[ 1] X0 it Je , Bk 2e 0, 5 . 35 s 5 K ab B2k
VAR MESE AR 4 TR BT [J ], PR K HEK
2023, 39(2): 52-57.

LIU Hao, ZANG Hailong, GENG Anfeng, et al. Design
of quasi class IV discharge standard upgrading and
expansion project in Qingdao Licunhe wastewater
treatment plant [J]. China Water & Wastewater, 2023,
39(2): 52-57 (in Chinese).

JAZ BRSO, S, 4F . MBBR T2 Tl B
KAk BE A 2B A D TT ARV B E g K HEK

WIS K) AR A LT ] RS4RI, 2023,
39(10): 67-74.

YANG Ping, XU Kangkang, ZHOU Jiazhong, et al.
Application of MBBR and magnetic coagulation process
in upgrading and expansion of a WWTP with A*O
microporous aeration oxidation ditch [J]. China Water &

Wastewater, 2023, 39(10): 67-74 (in Chinese).

EE BT ok (1983- ), 55 WL, Bt 2k
AR, FE RS 6] Ry 7K B IR B K
AEBRECA

E-mail: zhangq@enfiep.com

e B H#1:2024-01-04

&= B #:2024-03-17

(i - PE i)

« 74 -



