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H OE: EXETREKARE AEXEFITARER BB L ERER A, SR
A 5.0x10" m’/d, L EAHAL H 2.5%10% m*/d, 3 F A FE K 0.2x10° m'/d, &3t KK T HATCR 3k
RIAA T KA I ) B B T A7 2 2K 5 M HE A FRAA ) (DB 32/1072—2018) F & 1474, &%
XA PR BEAT IR BB A5 A BAEACTRAL 22 B 55 42 R )6 AT R AR BR AL+ % A2 X AO+MBR
ZBAIR R EAIERA GBEMAEI R FEL L TR R FRR L, fHE KT R R E
I IL A B EH T B FHIT R, ABHRT K BARABEE AR, RREATEN, BAKKRAREE
EAR, RIRIZZTHASIT, H oL BB AN, A & TG IE 22540 5
FHE L KRR AL e £ 5B X AL, A S, R A, B AR B TR

KR FARLE); ZHEXAO+MBRE; FHRAMALL

FESZES: TU992.3 XERARIRED: B XEHRS: 1000 -4602(2023)20 - 0083 - 06

Application of Multi-mode AO and MBR Combined Process in Industrial
Wastewater Treatment Plant
LIU Jin-xing, = HU Bang, ZHANG Xin, LI Xu, CHENG Ming-tao
(Huaxin Design Group Co. Ltd., Wuxi 214072, China)

Abstract:  An industrial wastewater treatment plant in Yixing is a supporting project of an
integrated circuit material industrial park in Yixing economic development zone. The total design scale is
5.0x10* m*d, and the recent scale is 2.5x10* m’/d, including 0.2X10* m¥d fluoride-containing
wastewater. The design effluent quality is required to meet the limit in table 1 specified in Discharge
Standard of Main Water Pollutants for Municipal Wastewater Treatment Plant & Key Industries of Taihu
Area (DB 32/1072-2018). The fluorine-containing wastewater is firstly pretreated by removing fluoride
and calcium and nitrification. Then, it is mixed with the comprehensive wastewater and subjected to
hydrolytic acidification tank and multi-mode AO+MBR secondary treatment, and the advanced treatment
process is advanced oxidation and ultraviolet disinfection. An emergency tank is set up in the plant to
temporarily store the accident wastewater as an emergency measure in case of influent impact and
accident condition, so as to ensure that the effluent quality stably meets the discharge standard. Actual
operation shows that the effluent quality meets the standard stably. The total investment of the project is
approximately 450 million yuan, and some of the structures are co-built, which has the advantages such as
small footprint area, low investment and convenient later-stage management. The emergency tank,
hydrolytic acidification tank and biochemical tank are all covered and laid with green to avoid the escape

of odor, which has a good landscape effect.
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M H TG KA BT A B S A B K X 4
I e B = a4 e e ST = IS W e s 4 |
B R EE B L X K A AL E X . BT R A
5.0x10* m¥/d, i BIEIRL 2. 5x10* m¥/d, Foh & Uk 7k
0.2x10* m¥/d, K HEA LR -
1 &k HARAKRR

P T R BRI A A DAl B AR i AR AR
B 77 P O AR B A b AR R AR Y5 K T
HEIR K T AEAE BN o o ARl rh 2R 4 S A ™
T TN RE R AT R B ok R PR, B T2 R
SRR AHIR MBS IR TR AT, R A K 5
FOKMIR AW, Bl B miab 2, (B AT HEk
R TR 258 v 1 U KR B B K, DR SA B SR
i G B R BR AL , R I K R A e v T
BEE -, H& UK e B = 29 200 mg/L. HIE,
K S R K (291 581 m¥/d) AT TRAL B, 4 rf
SV R s R RS SE KE F  H HA E K A R
Bl X PR A A Ml J5 ACHE R AT CR it Tl 5 e P HE
AR UEY (GB 30484—2013) 13 3 4 Wil HE ikt FR {1 114
3RO . ART5 7K KK R R 2 %24
TR, RIRTES A5 KT A ER 206 5 B E

AT H AL TR AR XN, KK B
AT ORI b DX IR 5 7K A BT R i Tl A7k 3

IR

TR V5 Y W) HE R BRAE ) (DB 32/1072—2018) 3 1
PR, K HEA R . BARBET KR WL 1.
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Tab.1 Design influent and effluent quality

mg- L™
H BTG K| IR | A AR | A TR R
JHEARE | HEBOhRE | EAKOK R | HKOK B
COD 500 300 350 40
BOD; 350 180 6
SS 400 250 300 10
NH,-N 45 20 40 3(5)
TN 70 23 55 10(12)
TP 8 0.23 4 0.3
ALY 10 3 10 1.5
T S PUEUE KR <12 CRF AR IR b7 s AL (L)
F i) #1047 GB 3838—2002 H i V 25kRiE .
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Fig.1 Flow chart of wastewater treatment process

To PR Ab PR P T e e 2 b+ 35 U ] BE 3 + A e
R KAL” T2 A BRS 15 8 5 7K %<60% , Hhiz 2= 4
S rb b B 5 B LR A PR ER R I BR R T2 5 TR
5 ) B RN 2t , e K 32 2 s F

W B 1R R R S BT A7 S5 05 K o
2.2 RBEmigit

V5K )T R M T FR 76 666 m* (45 115 1) , B b
WK 2272 m, ZR P ] 96 240 280 mo AR IE ULIE] 2.
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Fig.2 Rendering of the wastewater treatment plant

SO RO R R i T S T KR 1A E
AR INRIBAR, ERBAEBEAMTT XA
M5 A T T FEA R M, 5 (58 AR 7 G A B
WA INVARELL T X ARAUA ST B k) 3
NI /N R TR TRt iR e a= s o Vs SR O
T DX 55 26 77 DB B 5 R RU R 45 R 0 40 A R AL
byt S A% A7 T T DX AR g 0, A58 ) A ¥ K 42
A5 SN 20t K AR Ak it K 28 AO+MBR i
DA N3] 21N N s Rl T3] W72 v A S
705 ) 5 3 FH L ey s, 2 R A O G
HA T KRR A 5 28 AO+MBR i 75
LB X g, Tl il T X P, %
FEA BRI AT X pademl . AT KRR B A
PRI K WAL R IX A AR X 35 U8 A B IX R o0 i
i Sy = L L G = STERCE 4 TR
2.3 wmRRiEit

15 7K T EL 43 L P9 3R Ml T AR = 3. 60~3. 90
m, 15 25K, BRI AR — 8 Y B B A i
3.58 m, 45 & A 40 T B bR v A0 O P e
VKT MBS = A 4. 15 m(85 E R & L) .
3 EEHMHEMILITHRK
3.1 EmEKEATH

B K IR AT R TR 0. 2x10* m¥d, - T
RF17.9 mx12.2 mo P85 #7503t K 2 8] &
R B SR AR AN R . R A5 B e T
296.5 h, NEFERHPER 2 5, LG TIR3. 0kW; 15
T 3t FH T 4 o 605 5 b A Ak vt HE s s U L 1
JE o3 R 2 40, MR RER , BR R P 330 kW KR
N E 2GR R M2 G RE( 1
2, S8 9K =85 m*/h . H=120 kPa N=7.5 kW
Q=25 m*/h .H=180 kPa . N=4 kW,

3.2 BREBRESH

3% F I A5 i BT AL 0. 2% 10* m¥/d, - i R <)
18.1 mx12.2 m, ¢ % B 98U 45 e 24T UE W 0T,
T L I B3 JEU R 5 245 700 25 k0 7K b 1 SRURI A B
SR EE M AL 2y 4 4%, BT AR BOM AL 85 R A fbah 2
), SEACES 5 K SRS T B T K A
B SSE AR AN T IR K pH B, #En R 10
mg/L, J5i £ 2 MR PAC F PAM 2551, % in
4331 50 mg/L A2 me/L, B M2 751 #4975 K 3F A BHE
PUVE I, UL A5 15 R UL E , 38 2 HE U L BRI K i
T T i T RBR IS TN Tk E A SR i
T LB K A B, BREG IR e L 4y 4 4% i
WA BN R 0 25 791, T2 eV T /K BB R A, 1
JndE A 20 mg/L, J5 22 2 AR IR PAC Fl PAM 2}
), Bhn 4353 A 20 me/L A1 2 mg/L, $0 255 64975
K e B DUTE L, SRR A5 5 YR U TE , i HE Ve 2
B E K AP R85 8 o a2 ) B i 45 A 5K
Pric 7% LR, BRI & RNV +HIRBERT R] 29 2 h, BR
YR Ay T I TR BRI ] 24 1. 75 h, M N S S Bk s
DUBEM 2, BARE A 6 m, B .CMESh R TR AL A
BHURE, Tufar 2. 95 m¥/(m?-h) , Rl 4375 e i3 V5 e
FEAR A B U KT i N s et L 4 5 IR IR
(=28 m*/h . H=100 kPa . N=4. 0 kW
3.3 Tkt

Bt A it B 3+ HLAR 0. 2x10° m¥/d, -1 R~ 21. 9
mx11. 8 m, FHIIREA X & K AT HUE A, Lhge
15 i S A SR S R LR . A Ak A5 B R 24
9.5 h; PLIEM 2 8, AR R 5.7 m, WBEH LML )
G Vel R R, ffar o 1. 63 mY/(m?-h) , {5 Y2 7]
WL 509%~100% . T 4375 U638 00 15 I A i ik 2 5
PR AT N A T5 e i 5 RS 2 &, BIA TS Ve FIiG
P 813 2 5o~ £, 0=90 m*/h . H=100 kPa . N=4.7
kW HK T FE 25 (1145, 0=90 m*/h . H=100
kPa . N=4.7 kW
3.4 IR SITURD it A RE AR

21 A A R AT RD B A A T RRAR 5. 0x10°
m’/d. 2R A RS M R S I 3 4% B ok Pt 3
ARAS I, ZHAR 2% 5 mm, BEAS T SE 1 mm, BiHA
SR 7K 7 v e v R A 2% 2E A i HE K BB E R R AIL
MRS A S A e T s S A, Sh iz b B

WS TUAD o b b SRR S, 18, i R
24,0 mx8. 1 m, HROKE 4. 35 mo BLEE LB
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WAL P K o3 B AR A5
3.5 HMEA

5 N 20 A B B 25 000 m?, O T RS
90. 40 mx44. 80 m, A AIKIK6.00 m. Wi 16 &1
TS, AR5 TkW;6 G5 /KEETHR (4 H24),
(=600 m*/h, H=90 kPa, N=22 kW,
3.6 JKFRER{Lith R &% AO+MBR it
3.6.1 “PHfi

IR S TR Akt K 22 B 28 AO+MBR it 35 31 A A5
5.0x10* m*/d, 1 £ 2 21, AF24H 2. 5%10* m¥/d, n] Jhi 3738
17, A W2 4% . K ff Akt A= Ak ith \MBR b
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Fig.3 Hydrolytic acidification tank and multi-mode AO+
MBR tank

3.6.2 JKffmfbith

IK Stk B2 AR BE T FLAR 5. 0x10° m¥/d, % £ 43T
IR e . R A X2 S A KR BCK , 15 Ve iE o
TSIe R HE R T e A, f R HEE 1k, EERIT
SR RN ) 75. 2 mx44. 5 m, HROKEE 7. 2 m, K
JiE R FA] 10. 33 h, EFFIAH 1. 36 m/h.
3.6.3 Mkt

KB AAOA A4kt , V5 KR R E A B 480t
PRACHL G 480 S A, e e E RS ] 3 1
AR V508 LA B AR Ak it 1 7K Se E A Bl 401X 26 A T I
TS AL, SR G AR R X HEA TR . ARk ath K
AT AR KR B B0, I8 759 2E A SRR DR A XY
K B DR B AR BR BERICR | 4 A XS 1R B S R
X, A U B

B AR KR 12 °C IR & W7 34975 Ve ik B
5. 88 o/L, 15 B 57T 0. 033 9 kgBOD/(kgMLSS-d),
75 U8 PR R R % 0.6 kgMLVSS/kgBOD,, 15 I %
11. 86 d, Hij R4 ML 25 10 625 m*, IR ML 45 4 167

m’*, - T 2 25 000 m®, J B M T 2R S 417 m?,
ST 45 209 m®, K I AE R I E] 21. 7 ho BHRR AR
it 518. 37 kgO,/h, 75 25 < 202. 73 m’/min, BB
B2 B K FERS T 10 kW JRAEIX K 3 51 K
PEFEER , D1 5.5 kW il AR mD i R B 28 5 2, Bt
2, [ L 300%, B & i 1 570 mh, # 2 10
kPa, D)2 11 kW 5 4480 DR S LI < 4%, &t
720 m, BB ES A 6. 53 m¥/ (h- M) (BAM I m) .,
3.6.4 MBR it & JIE %A

MBR A7 12 41, 3 B 22 4 0 45 6 2, B4 i
W1 R E 15,0 mx3. 6 m, A REOKIE 3. 4 m, 74
L R, e 6 BEREYL 1, 336 &, i
19.47 L/(m?-h)™ o J5 9l 22 g 40 b 15 6 90 3 LE ok
400% , K FHEFE A B 2 &, L B i i 2 084 m'/h,
P12 10 kPa, Dy 48 22 kW 5 I53th A ) 152 5 R 1 L Bk
JK L e RS s X ANTE DR & L 5t A 5 i R 4
T a) S B A ), 2y ) I 1 A R AR N
REM2ERARMBM ARG, Horb 1 B AR N
TIN2h R G50 2 e B

AR 7 B KR (6 145, Q=325 m'/h,
H=100 kPa . N=15 kW; Fl R 5REIGQH14),
(=100 m*h . H=200 kPa . N=7.5 kW;CIPE 2 &5 (1
145),0=340 m’/h \H=115 kPa . N=17. 5 kW; 1 BZF,
FE4i 240, T sh |4 .
3.7 BmEEMKH

T A AR M BETT AR 5. 0x10* m¥/d, % £ $423T
AR 22 ST R SF 29, 5 mx26. 0 m, B4R fi
A5 B B E) 1 b, SEAEERON A 20 mg/L . #EOK iR
AR S g, B 5 SR e SR A T AR T
H36QM14%),0=280 mh, H=240 kPa, N=37
kW FAUR AR A E 28, % 2. 3 kW ZIKIRA
W 3 DIt R E 1 &,
3.8 EIMNES ERAKMEERE

SAMIE B L R 7K S 5 By i TR 5. 0x10°
m’/d, 15 A5 F T SR ASE 22 3, Horp [ A [l 7K RAR
1. 5x10* m*/d. ML) A K E RN —E 45,05
K H K i 1 [ 7K b FE R SRR B, 45 BRI
6] 1 h, [ Kb 3 7K i 5 48 AT BE A R 1 42, TR
22kW. EHEHNREKEFAEIGQHLIE), Q=
730 m’/h, H=400 kPa, N=110 kW3 ) 4} [a] FH /K % 2
B (1 14),0=320 m’/h, H=400 kPa, N=55 kW ; {H
K E 18 ] T K HoKIE A, 0=60 m*/h, H=

- 86 -



www. cnww 1985. com

WA R % $EX AO+MBR T ¥ 4 Tk 5 KA 22 P 84 & )

%395 %20

400 kPa, N=11 kW, Fl TR AL el b ik a5
3.9 REKERS

LR A B LR 5. 0x10* m¥/d, % % 4% 3
PR 222 ST RSF 27, 0 mx10. 0 m, R A K A
2B (I 18), BAAHI A RET) 25 keth, AWK EE
148 mg/L, N=243.75 kW, WA E 1E 50 m* |
AN
3.10 SiRk4sith

75 U e 4 W ET AR 15. 0 m, A5 UK I 4. 60 m, 4
W2 HE, B Lok 1 8 I W 24 1 48 15 TR R 1A A
42.47 kg/(m*-d)"™ o WV SE 5 15 U & 7K % 98%,
e 15 6 5 200 m®/d 75 eV 4 it N 225 ot A5 )
W4l 1 5, 20%0. 75 kW,
.11 EiRIEEM

75 JR R S 1 S 16. 9 mx4. 0 m, H4r 44K
Horp i i 2 48 A PR T 11 kW, IE
AR RGN A KRB R G . A R NN 1 4%
TV 1Y 20% B, = AL TV 8 1Y 5%~10%
B
3.12 SiRBiKHLE
15 e KB B3 BT LA 5. 0x10° m/d, 15 £ 4%
VLA 22 %5 S R SF 35,6 mx24. 5 m, T %
%6 2 B M HE R B AL, 2o 98 1 B 450 m?, TR 16. 55
kW WITHBEK FTTE e 7% 7K 98. 0% , K 5 15 Ue &%
IKF60% , I AKHL R RIBTT2 ~ 3 IR

15 UR K G T AE 2K IR ek pL (L &), 15
A RHRE R AL % 5 RS, s R GK
SN AN NS N WA B N ep [ N S SR 75
Hhiz LB EAL E .
3.13 BREPBRESINZYiE RiZ &8

B 5% 5 o 245 ) B 1 4 1] 3% 1T RS 0. 2x10°

m’/d, 5% TS5 0 24 [a] A% B v 9 38 4 1R] 8 KUBL i
25 (BRI HE 7K FE 2 W H 55 4 8, ~F- 181 RST 45, 3 mx
7.3 mo BREUERES N2 R] N 15 S AR (PAC BRI
T R A PAM FI A0 55 0 25 2 4 5 4% M o 9k 14 5 (1)
3 ) U 2 s B R A A R K RS 2 B (1 HT L
), 280009k 0=32 m*/h .H=740 kPa .N=11 kW 7l
Q=40 m*/h , H=720 kPa . N=15 kW ; & WAL 15 £ 0]
W E TS KALATE Lt XL 2 &5 (T 145,
ZH5r 94 0=5. 8 m*/min, P=40 kPa ,N=5.5 kW Al
(=10 m*/min .P=58 kPa N=18. 5 kW
3.14 BERZR%

KT R E 2 ERR R RS, 43 B T i Ab 3
X A5 Je Ab HIX i Ak B X AL FE 40 k% i i < Dl
b K A A | SO, S A U K R T R R
B R A T N BRI B, A XL Dy 4. 0x10°
m’/h; 15 Y6 Ak B DX A 455 7K A 2 Ak it Bz 2 55 A0+
MBR it 5 Je v 4t 5 e R B 75 e B K BIL 5 K
SyECER ], Ab X EE R 6. 5X10° m'/h,
3.15 T HERFARE

ARTH R B K, oK,
WE NERT RS BUE) WIS K HRTE 24558
IKTRAL R R G5 Bk | SRR MR 18, 2028 [al
AARMBRIGHLL &, A& 58 BE 1. 20 m, 4% 10 mm,
KA A 757, it AR 0. 75 m/s, i MK Sk A6
J0.30 mo M R 1 £ JC AR TE R 26 AL 2% 2 kA
FEMMLET WK G, 5T DX A% M | A% A A s —
EAM A N E R 3 B WIKHEE R (2 A1
%) ,0=120 m*/h, H=180 kPa, N=9 kW , &4 {2 il .
4 BATHR

157K 2022 4F 1 H—6 A SZPrisfr /K B ink 2
FIP7R o

F2 FBREEHKKER

Tab.2 Actual influent and effluent quality mg- L™
A4 SRR S H K

COD | BOD, | SS |NH,-N| TN TP |[Ffk#| CcOD | BOD, | SS |NH,-N| TN TP |FALY)

1 285 166 258 | 265 | 443 | 32 9.5 | 339 5.2 55 4.1 93 | 026 | 135
2 297 164 266 | 278 | 448 | 3.7 9.6 | 36.3 55 6.3 43 9.1 | 022 | 1.38
3 284 159 254 | 259 | 396 | 3.3 9.4 | 36.1 5.4 5.9 3.6 94 | 025 | 133
4 313 173 286 | 324 | 464 | 3.6 9.7 | 39.7 5.8 7.7 2.9 9.6 | 028 | 1.41
5 301 168 265 | 275 | 354 | 3.5 93 | 376 5.6 6.2 2.5 88 | 025 | 1.36
6 272 153 244 | 243 | 30.1 | 3.1 9.1 | 325 4.9 4.7 22 87 | 021 | 1.32
FH | 292 164 263 | 274 | 40.1 | 3.4 9.4 | 36.0 5.4 6.1 3.3 92 | 025 | 1.36

13 2 T UL, 7K A IR bR s 21 1 ORI X

BT K AR T R S TP ATl T K S e HE
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R AE ) (DB 32/1072—2018) 132 1 Atk , Hi K K i
T A bR o
5 IHEZFREBARA

AT R N AT K LR W
T, MR 2 44 183,51 o, Hirp TR %%
33206. 85 770, T f2 H Al 7% 8 388. 79 J1 7t . T 21l
%282 079. 78 1 JC H K I 8h 9842 508. 09 it 48
B BB 1T RS 29 5. 435 J0/m?®, HLAR G036 3
B

£33 TKAIER A

Tab.3 Wastewater treatment cost JCem™

m H I 7K AR
(iR 1.316
245 3% 0.910
K2 0.007
78 WU T 9% FAR ) 9% 0.316
A KAE Fe H w Y 2% 0.728
T5les iz KAk B 2R 0.200
IR I HoAt 0.278
At 3.755
[ 7 B P AT IH AL 4 0.856
W %5 %% H 0.821
120 J0E P R 9 0.003
it 5.435

6 #iE

B T Y5 K AR R )35 AR A T OR
T DX A Y K Ak B R B S Tl ATl K TS
Yy HE i BRAE ) (DB 32/1072—2018) H 35 1 bRk .
TS U A T IR SRR DA R A A T A 3,
b F R K fif T Ak vt + 2 45550 AO+MBR T. 22, IR
JE AR FER ] R A+ R AN B T2 KRR
SELY 7

(1]

(2]

(3]
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