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Treatment of synthetic pharmaceutical wastewater by the compound

facultative anaerobic—aerobic—anoxic-MBR process
XU Feng,ZHU Jiawei,ZHOU Quan,ZHANG Peng
(Energy Engineering Design and Research Institute Co. ,Lid. , Zhejiang University , Hangzhou 310027 ,China)

Abstract: In view of the characteristics of high organic matter, high salt, high ammonia nitrogen and high biological
toxicity of synthetic pharmaceutical wastewater,the compound facultative anaerobic—aerobic—anoxic—MBR biological
treatment process was used to treat small-scale synthetic pharmaceutical wastewater. The combined process elimina-
ted the traditional physical and chemical processes such as iron-carbon micro-electrolysis, Fenton oxidation, dosing
and precipitation , thus solving the problems such as high energy consumption, high operation cost, complex operation
and management , and large amount of dangerous sludge. Engineering practice showed that the final treated effluent
met Zhejiang Province’s ‘Indirect Discharge Limits for Nitrogen and Phosphorus Pollutants from Industrial Enterpri-
ses’ (DB 33/887—2013) and the three-level standards in ‘Integrated Wastewater Discharge Standards’ (GB 8978—
1996). This process had the advantages of low operating cost, simple management and good treatment effect for com-
plex and toxic synthetic pharmaceutical wastewater treatment.
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Table 1 Wastewater quality and discharge standards

HiH pH con/ BODy AR/ TDS/
(mg-L™")  (mg-L") (mg-L") (mg-L7)

ERERIK  4~10 50000 12 000 600 30 000

R EEK  6~9 2200 600 50 5000

LEARIK 5~10 15000 3500 190 11 250

HefbsfE 6~9 <500 <300 <35 —
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Table 2 Bio-tolerance experiments
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Fig. 1 Wastewater treatment process
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Table 3 Parameters for major buildings and equipment
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1 i BOTKEE 8.5 mYh HRT=2d P 11.4 mx6.7 mx6.0m AROKGE W7 (8.5 m¥h, 100 kPa,0.55 kW)2 & (1 ] 1 4%
5.5 m, K FHBECHERE , SRR Rl X N B H R R HBEI R DN 32,1 & AL DV 40, 100
o B3k ke 85m¥h, HRT=12.8d, TN 180mx15.0 mx100m, ARUK  FRSNMEER (D 105)224 & ALEHUEH(D 15080, H=
Al K 9.5m,COD AR 1.17 kg/(m?-d) , “FH FAIRCEEAE W BE P4 871 m®; NAGFFZE (145 m¥h,90kPa,7.5kW)2 & (1 H
Btk 8.5 m¥h, HRT=3.7 d, ;54 11.7 mx11.4 mx6.0 m, N
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o B 8.5 mYh, HRT=2.7 d, T4 17.4 mx5.7 mx6.0 m, JRENERS Y (ZDB-105)108 £
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Table 4 Wastewater station operation data

By wom s K oDy HUKERY wok onl A w7k COD7 HUKERY 15 g wos K COD/ HUKERY 1y
W (mgel) (gl K p bt el (mg 1) (mgeLo) WK pH|| B Mo (mg L) (gl Hi7K pH
AT 11770 152.5 5.8 AT 10670 88.1 7.3 W 10390 135.1 8.2
230 a3 2013 7 2 089 1474 85 CE S 1
- S . . - S . . - W 98 69.8 8.7
T 23 7.0 5 ETE 544 438 8.1 3 ik
08-07 3l . 0109-25 i : A =13 Sy 61 95 82
FeEt 501 19.8 6.6 e st 435 4.1 7.8 JeE w550 9.6 7.8
MBR i 165 3.8 6.8 MBR it 110 0.5 8.0 MBR M 157 1.2 7.8
JETTH 11290 113.3 7.8 T 9810 73.3 7.1 WA 9910 90.0 7.8
2 23 08 89 ZA 0 1omm o050 78 e
- S0 98.9 X o S50 . . o s 1060 115.2 8.2
N ﬁ‘l& ) 10.1 - (ﬁ‘lﬁ 4 4.2 A
08-14 iy 629 0. 88 |10-00 i, 56 . 751127 gl 507 45 7.7
HesA 518 6.1 8.1 HesA 370 4.4 7.3 A 444 3.9 7.8
MBR it 139 0.7 8.2 MBR it 101 0.3 7.5 MBR M 112 0.9 7.7
WA 12090 298.8 9.2 WA 11 140 125.8 8.2 P 9830 95.7 7.7
. X .
2 1313 27 8.6 250 1190 1783 8 EN 33
2020 e ; . 2020 e ) i ’ 2020 LU o "
o T 184 Pk | ~IENE
08-28 5 730 8. 8.0 |10-16 159E 533 7.7 8. 12-04 e 535 4.2 8.2
WA 513 125 8.0 e st 450 6.9 79 e w487 43 8.0
MBR it 166 2.7 8.1 MBR it 121 0.7 7.8 MBR it 109 0.5 8.0
WA 10230 140.5 8.8 WA 11700 117.7 8.2 P 10 660 89.9 7.4
. X .
2 100 1009 83 2 939 1395 89 20 1097 1050 80
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09-04 gk, 763 55 8. e 607 55 8. 12-09 s, 505 3. 7.8
WEM 670 23 7.7 e st 498 53 8.0 JeE w462 35 7.7
MBR 3t 155 0.5 7.7 MBR 3t 132 0.8 7.7 MBR 3t 103 0.6 7.6
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A 1304 1634 89 A 1339 2029 90
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T ~ At
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MBR 3t 161 0.7 7.5 MBR 3t 159 1.7 8.2
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