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Table 1 Wastewater quality, quantity and discharge execution standard

PEKAH RebrE - Kik/m®  COD/Amg-L™) NH,-N/(mg-L™") SS/(mg-L™) pH

TR A B K 6 32,450 625 120 8.0~10.5
IV A8 R K 20 2,300 42 300 6.0~9.5
Rk B2 K 115 700 15 200 7.0~7.8
HEchRfE / 500 45 400 6.5~9.0
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D USRS M 1 b IR B 454 18, HRT=24h, R FH 2.5 mx4.0 mx3.0 m, 5%
B30m’, MEmE BRI KE2E AH14&), fiEo=63m> h', i H=125m, UK P=
0.55kW. IfRmEEEE 4 1 £, pH AR 1 &,
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2) Y AR ATt T, M T AN B S 4544 1 )8 . HRT=12h, ] 5FH 5 mx4.0 mx3.0 m, 5%
Ry 60m’, Tif s pHE T KR 26 A 145), 0=63m>h', H=125m, P=0.55kW. NI
FEE1E, pH AR 1 £,

) IREE R N . i EaCHIIRSE M 1 . RSER 2.4 mx0.6 mx3.0 m; HRT=1 h, AR
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D) RAEM ., KM FRNIELEH 18, HRT=8h, R K 54 mx43 mx8.0m, ARAF 180 m’,
pHTELAL 1 &, WEFHKERS2H5 OH1E&), P=1.5kW,
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WMEHE 1S, 0=25m™h', H=9m, P=15kW, fHfleE 265 A& 1H)., 0=20m> h', H=10 m,
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S)yT5 ek it . H ERBUREEH 2 . NAF R 2.6 mx1.7 mx5.8 m, ARLAER 50 m*. HEVR IR AT
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6) M HE R UE ML . 8 R R R P=4 kW, fx Kl [k 29 MPa, T {E i JE 25 MPa, fx K HE &
15 L-min™", FARUAF 85 Lo 15Kl L, T3 P=20.65 kW,
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MBR i3 2, BEARSF 1.8 mx1.3 mx1.9, @ N 7L (m* h) "5 MBR™/KE2H 1% 1H),
Wit 0=20m* h''s KEHH H20m, BAILIF P=4kW, KBHE RO K 1E, 5E30 HEE, %
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3 TZEITHMHHIERE
31 MABEBRITETMK

JEUKPEA Z A AL E AL S B g AL 35, AR S X BOD/COD 34 5 I St A= Ak B8 5T 1 3 7K 47 7 20 #r
AT AR B KA SN 23 v A B 1 B () 928 1 7E 3~4 ho HA A58 A S BT RV R 2.0 mgrh
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SAALRCR T R S A A5 (RT3 1Y e
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A BN 0.2 % F10.05%, I 78 JF 26 e i e
GIIERE - E 7 00 L . fn S 2 . [ COTVAH RO SRR A GEm ) SR CEm )
i, AR A R K K TR B (BT MLSS PAC 230 020% 3:50 130
bR ) AT A AL, Wb _PAM 010% 005 130 100
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Table 2 Optimization of dosing ratio and cost analysis
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i, RREREIETTIIA .
32 HAUHBRREITESHMK

1) X DO At ft . XEATR A= (L Be iy DO #2413 28, B4 H50 DO i 0.2~0.3 mgL™", 4f
S BT DO M 45 i 7E 2~5 mg-L™', MBR JIE 3 () DO 5 H 1E 2~4 mg-L™'. i F Hijsn A4k #oc i COD
fif U i B8 K, O S MBR R DO AT IR 4% L o A A AE AL T AR, A e s T RCR AL, &
SR IBITROR RAF, AOK BT R E . B, 7R3 2 MBR B DO @5 R AL Al wT3E i 8 4k DO
SOk BEAR R RBLREFE -

2) it A1 e B bl o MR RS ol K S, &5 Ak B A BEASCR S TS U SV30 FE AR, KBRS
i ) 40 S A A BT ) T A T 3 R P T 3] B SR Y B (B A 1T DR 1009%0~200%, FF MBR St 7] 37 Y
B B 48 AE Ak B0 B BE T 1 LA 45 I 7E 2009%0~250% . #E— 384T R, A G A A AR B TT Y B 1 4
I 7E 100%~150% . MBR JE b (4 [0 3 Ho 35 72 1809%~200% , 25 55 B2 30 HH 5 4 i i AU SR i 5 i . 3
Ab, SRAAESER TR AT IR A A, 3 ] B AR W9 2R 9 B

3) T s A S IT A B T o K A DO Y b T VR U & BB AT, N AN AT R AR R K T Y
DO, f#FREAEBITIIR AR AED u R RIEER, WRBFEANG S A LB fafr, R FHIE
AR
3.3 MBREFRA EMNMHAL

AT EEAMAR N E T MBR B 0T, ATAR 40 K e B AR S ves =X . Bl 1E %
MBR i H 7K JE F1 4 0.2~0.3 MPa, 24 K JE /1 #ad 0.4 MPa i, 075 5% MBR #7506, A =
LORAE T MAELORASTT 2 Fh MBR s vt 7 AL 88 . E B ZRAE T, MBR AL i A Pk Rt
TRV . SebE ] 30% WORAR L, P HIAT R IR BE T IR VE . IR IR U AT 25 B MBR SR I 1 V5 4L W)
55000 W AT 0 A B B AR (BPS) o 7E 2R A T Uk R I o 5 s R v R TR (30% ViR B) XF
MBR fI§ 25 21 SEJEAT R 1) PRty 38 ZE IF A B IS Gy ofn . T S SO Vo S e B, T
TE RS T Ve T A B 2R v R K SRR AR K B Ay, BRI E BT RANER . 5
Gh, DA IE BB IE U T R REAE AT 1B AT RS, T K AL B, DT R AR 15 28 B B <KL
HUJG A5HR VA R i B B R
4 ITZHMUNBITHRS T
4.1 KERSERS NG %

TEARUE B3 92 b db K B @ I 0L T, X4 T2 saon ik | KOK R BEAT 2 A4S H 89 W o b
SR FH A% TR B I A Ak 27 5 S (COD) 5 SR A0 EGR 731 40 06 ol B8 32 2 20 0 (NHL-N) 15 SRR
ff TPB-607A {5 1 X175 fife S0 0 22 S0 22 75 1 4L (DO) 5 5 Y8 & K R @ M PE (i V5 /K Ak B T35
TAS IR J538:)  (CI/T221-2005) K475 e FH Origin 7.5 Ao 4G I 45 98 10647 43 47 99 1 14
42 AR TTEITHR SN

25 22 FH AR AL SR 7 i A 3L 1Y) v VR R A ML K 5 R 48 0 VA R K E WSO R Y b T AT SR A TR
Go LoRFOKEWNIGE, YRGS FLE /3514 0.2% 1 0.05% i1 PAC, PAM, COD ZEfLiinE 2
Fiin o #E7KFEH) COD N 9 124 mg' L', /K COD h 5860 mg-L™!, “FXEBREN 3577%, &)
ITVE S, /K COD #E— B FEAK, % /K COD i fif A%, 33X A T30 J5 252 AE 1k 8 5T 1 &b 31 %k
el
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AT TR TE . AR K BETE DR AR AR At P ST YL M K SRR AL . K pH 51 R 8~9 (M B )
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FE, BRI ZE, FEIE R KSR, I MBR H S SRR, JR4E S A B L R BT AR
I, AR BOR K FIEAT e K A g P2, Hor, J5 Uil {5 e AT A5 IR 48 5ot R EEH Rli
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FACR B OCHEAT AR . T RO & AT A Fe sy, SEBmia A7 i 2 Rl H 7K B P I 2 15 75 BT )3

RO, T ARFEITHA

24 MBR HLCHY IEFLIE 235 %8, HOH /KRR KT 0.4 MPa By, RS ARG I, Bt 3 £ F
Jo RO % o TEFF ) RO &R, 75 %) 7 iy 19 70 8 6 5 6k 38 8 7E 1T 10~20 min 1E [ wp e 5 18 & F

K, DAk SR A A i i Rk DR Al 4
4.5 SIRAEBHER

SR Ao 8 A R AR

RIRTG VAT M, #FE 12~14 h HEH B Wit =5 0T J B 0, Al i A5 U8 58
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Table 3 Water content of sludge after plate frame pressure

filtration
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Optimization of high-concentration pharmaceutical wastewater treat ment
process and its operational effect of based on pretreatment+A *O+MBR+RO
combined process

ZHU Yonggiang"’, FANG Mingming', ZHANG Zhanjun’>, DONG Wancheng®

1. School of Chemical and Environmental Engineering, Shanghai University of Technology, Shanghai 201418, China;
2. Shanghai Accele Environmental Protection Technology Co., Ltd., Shanghai 200070, China

Abstract  The pretreatment+A’*/O+MBR+RO combination process was used to- treat the water quality
characteristics of a pharmaceutical plant in Shanghai with high concentration of hard-to-degrade organic
wastewater. The operation results showed that the process had good performance in treating high concentration
pharmaceutical wastewater and ran stably. The average removal rates of COD and NH;-N reached 96.2% and
99.1%. The operation system could meet the conditions of such pharmaceutical wastewater with large
fluctuation of water quality and quantity and poor biochemical properties. The optimization method of
dynamically adjusting the dosage was adopted to reduce the cost of the agent in the pretreatment unit. After
entering the biochemical unit, the dissolved oxygen in anaerobic tank and aerobic tank was controlled to 0.2~
0.3 mg-L™" and 2~5 mg L' by optimizing the dissolved oxygen and internal reflux ratio. The reflux ratio from
aerobic tank to anoxic tank was controlled to 100 %~150 %, and the system had good nitrogen and phosphorus
removal effect. The effluent was stable and reached the discharge standard after the composite deep membrane
treatment unit. The optimization mode of plate and frame pressure filtration combined with low temperature
drying was used to reduce the water content of sludge, so as to reduce the cost of sludge outsourcing and
subsequent treatment, and achieve the environmental and economic benefits of reducing pollution and carbon
reduction. The discharge water quality of this project met the tertiary standard of Shanghai local standard
“Comprehensive Sewage Discharge Standard” (DB31/199-2018) and the B-level standard of "Water Quality
Standard for Sewage Discharge into Urban Sewers" (GB/T31962-2015). This case can provide technical
reference for the selection of treatment route of high concentration pharmaceutical wastewater process.

Keywords pretreatment; A*/O; MBR; reverse osmosis (RO); pharmaceutical wastewater; combined process
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