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Application of AAOA-MBR Process in Jinan Dongkezhan Underground
Wastewater Treatment Plant
TIAN Hai-cheng', YANG Xi-kai', JIAO Wen-hai', YANG Hong-hong', LIU Chao’,
WANG Dan-shi', ZHANG Yuan-yuan'
(1. Jinan Municipal Engineering Design & Research Institute <Group> Co. Lid. , Jinan 250001,
China; 2. Everbright Water <Jinan> Co. Ltd., Jinan 250001, China)

Abstract: The design scale of Jinan Dongkezhan wastewater treatment plant is 10x10* m*/d, and
the key process is AAOA-MBR. The daily average values of BOD;, COD, NH,—N, TP and other indicators
in the effluent is better than the class IV limits specified in Environmental Quality Standards for Surface
Water (GB 3838-2002), and the water content of excess sludge is less than 65% after treatment by
mechanical thickening and high pressure diaphragm filter press. The limitation of land use is overcome
and the requirements of high standard landscape environment are achieved by adopting the high-load
MBR process and overlapping the structure up and down and co-building the wall underground. The total
footprint area of the project is only 2/5 of the value specified in Shandong Province Construction Land
Control Standards (2019 edition), and the underground box covers an area index of only 0.2 m*/(m’-d™),
which is lower than other underground sewage treatment plants in China. The flood risk caused by excess
sewage entering the box is prevented by setting the quick-closing gate and the emergency pumping house,

and the underground box is free from the threat of flood by raising the floor and setting the drainage pump
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room. In the construction of the foundation pit, the scheme of proper slope in the upper part and pile
anchor support in the lower part is adopted, open channel and well points are constructed for construction

drainage while water curtain and recharge well are also set up, which jointly ensure the safe operation of

the water transmission pipeline and high voltage tower around the foundation pit.

Key words: underground WWTP; AAOA+MBR; high pressure diaphragm filter press
1 WA PR S5 VLB S5 SR M 3t SR e ) FR A 35 K A BT R

U 2R R i T K AR BT B R e R AR
DA 1.3 km &b, B 2T 6 TR 3. 77 hm?, 13 )
75 7K AL BRI 10x10% m*/d, itk AOK R L 1,
TR TG U8 & K F<65% . 15 7K Ab PR R F 1Ak B +
AAOA+MBR+484METH T T2, B/KiEAR A HEA /DN
TR AT 5 95 e Ak B R FH e X 4 L+ v s B B e B AL

25N MR E, T 2R WA 1,

AT A BOE . 5K B M B AR IE L
2, R A AR LI 3

F1 &t HAKER
Tab.1 Design influent and effluent quality
mg- L™
nlﬁ E BOD, | COD | SS |NH,-N| TN TP B2 SokAibiE F%‘(%EI
Btk 200 200 400 60 70 8 Fig.2 Rendering of the wastewater treatment plant
it ik 6 40 10 2 15 | 04

ESEHAE

b, 4 GBS
E3 H TR

; Eﬂ i ?)é Fig.3 Underground box model
Mo e e s 3 ERIVEHEHK
a1 S 3.1 SAAERS
E1 Sk EIZRE 3.1.1 KNI

Fig.1 Flow chart of wastewater treatment process
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2R A AT 6. 84 m¥/(m?-h) , 45 BB [E] 0. 51 h, 7K F
UL 16. 78 mm/s s A5 A% W T 4 & P 3 i FLARA%
M, AL 1 mmo,
3.1.3 AAOA it

AAOA SRt 2 J38 , B ~F- TG RUST 113 mx46. 8
m, A ROKTE6. T m, B AL PRI B IX 41
DXk 9 DX ) B A e 4 P s A0 B AR L T OK IR
R 12 °C, Bt — I UK A X o R X A X
PRAEIX BT RT3 H 7331 2R 5009% . 400% . 200% , 4f-
S R B X R AR IX R AR X 1R T e R B 4
6 600.5 300.3 500 mg/L, % i E K Jg 45 84 B 1]
16. 19 h(HH R4 X 2. 01 h B4 X 6. 25 h 74 IX
6.93 h & PEIX 1.00 h) , Bitieit 28. 3 d, 158 ffif
0. 09 kgBOD/(kgMLSS-d) , & 17K E 6. 91, F il
WS X R I A 4AL (1. 0+0. 5) mg/L.
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min (AT 8] 9 min B E 1] 1 min) , -2 JEE &
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4 RHEAT 1 UV B 11 Yk S0 IR ik A 4 1 37 e (o
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11 P (MR FE 2 000 mg/L, BFIK 30 min) 5 4 K38 i 7K 2
Uk 25 AR e RN DEARAS BR A8 Ak Ry 2 08 1 AR
FEOK M R D) T B A R R AT B Lk R M
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Tab.2 Actual influent and effluent quality

mg- L™

mH BOD, | COD | SS |NH,-N| TN | TP
SEBRFEASEEE | 102 | 270 | 391 | 33.9 | 48.9 | 5.68
BRI KER R | 45 | 224 | 450 | 1.07 | 12.7 | 0.28
SEPRIKEEE | 2.60 | 7.74 | 3.60 | 0.12 | 10.5 | 0.19
szl K/ ME | 0.50 | 0.86 | 0.60 | 0.04 | 8.14 | 0.14
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m¥/(m’-d™), el T P R LZ BR i R B B 2 5
IR TR

B3k

[ 1] BRIEJE. 3T X MBR T 278 MM 5t iR 5 K Ab B 11y
BEILT]. #37KHEK,2010,36(7) :51-54.
CHEN Yilong. Application of underground MBR in

Guangzhou Jingxi wastewater treatment plant[J]. Water

« 82 -



www. cnww 1985. com

WA R, 5 AAOA+MBR T ¥ 0 T d R B sb T iFRA

%395 %224

[4]

(7]

& Wastewater Engineering, 2010, 36 (7) : 51-54 (in
Chinese).

N AR, AR BRGNS KA BT DR R Kk
TR LT ] E 2K HEK ,2013,29(18) :81-83.

SHI Weijuan, LI Peipei. Construction and design
features of underground wastewater treatment plant of
Jingang [J]. China Water & Wastewater, 2013,29(18) :
81-83(in Chinese).

o 0B, e R T L 4 . SRR LR i IE K AL B
JBeH L] R E KK, 2016,32(4) :51-54.

HE Guogang, HOU Feng, SHAO Yanqing, et al. Design
of Qingshan underground treatment plant in Guiyang City
[J]. China Water & Wastewater,2016,32(4) :51-54(in
Chinese).

SRBIAS R Ak, 45 T =50k S A%
uARSE AR R A M TR LT ]. PR KK,
2016,32(22) :68-72.

ZHANG Mingjie, ZHOU Jianzhong, YANG Bin, et al.

Underground  comprehensive utilization —project of
combining WWTP, mall and bus station[ J ]. China Water
& Wastewater,2016,32(22) :68-72(in Chinese).

B BT U S MR T KA B B S
Frla]. s ESKHEK ,2017,33(10) :22-27.

QIU Wei. Design principle of the ninth and the tenth
underground wastewater treatment plants in Kunming
City[J]. China Water & Wastewater,2017,33(10) : 22—
27(in Chinese).

IHN, T, ik R A 2K S IV 2 Hh K i
AR LA E %K HEK ,2018,34(8)
45-50.

MA Gang, ZHANG Qi, ZHANG Fei. Design of large-
scale underground wastewater treatment plant with
effluent standard as surface water class IV [J]. China
Water & Wastewater,2018,34(8) :45-50(in Chinese).

BR 75 0, 2R R . 2R AN 4 b T R 5 K b T
VO E AR LT R E R HEK,2021,37(10) -
83-88.

CHEN Xiucheng, NIU Tianhao.

characteristics of process design of Taihe underground

Key points and
large sewage treatment plant in Shanghai [J]. China
Water & Wastewater, 2021, 37 (10) : 83-88 (in
Chinese).

(8]

(9]

[10]

(1]

[12]

B, EHLE . & EH R U5 KA KR S A A
SCHIEER[T]. 47k HEK ,2021,47(8) :49-55.
FANG Kuwo, WANG

Kaijun.  Development of

underground wastewater treatment plant and
China [J].
Engineering,2021,47(8) :49-55(in Chinese).

PRAY . /N IRLRA K TR R G SR ], dok
FiAR,2018,37(7):4-9.

CHEN Gu. Engineering design case and discussion on

€co-

civilization in Water & Wastewater

project of Xiaogushan reclaimed water treatment plant
[J]. Water Purification Technology, 2018,37(7) : 4-9
(in Chinese).

I . b 5 K AR BT IXUBS A B e (], A
#iKHEK ,2017,33(8) :32-34.

QIU Wei. Risk assessment and solution proposal of
underground wastewater treatment plant [J]. China
Water & Wastewater,2017,33(8) :32-34(in Chinese).
TR FEHETE, XIHAE . M N5 KB Y2 it
St BT ). A E KK, 2017,33(10) £ 17-21.
XU Xiaobo, CUI Hongsheng, LIU Shide. Safety design
analysis and suggestions for underground wastewater
treatment plant[ ] ]. China Water & Wastewater,2017,33
(10):17-21(in Chinese).

W, S /NE 45 MG KA BT 4 T A
PRB K BEHIFTE S 2 BRI [T ], 27k HEIK 2022, 48
(2):33-39.

YANG Tao, WU Zhigao, XIE Xiaolong, et al. Research
and case analysis on the fire protection design of the
underground box in buried wastewater treatment plant
[J]. Water & Wastewater Engineering, 2022, 48(2):33-
39(in Chinese).

« 83 -

YEF A AL (1991- ), 5 IRV Eam A fil -,
TR, A A T AR (57K HEK ) |
— G A T TR ) A AR
($55) , NI AR B i A,
AR A v L F TR 5t
9T,

E-mail:shjythc@jnszy.com

Wr#s B #3:2023-01-07

& B B#A:2023-05-07

(%% fLELF)



