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Research Progress of Treatment of Antibiotic Wastewater by MBR
CHENG Xue-ting, YANG Dian-hai "

Abstract Removal efficiency of antibiotics from wastewater by membrane bioreactor (MBR) was reviewed ,and removal pathways ( biodegrada-

(College of Environmental Science and Engineering, Tongji University , Shanghai 200092 )

tion and adsorption) were deeply analyzed. Meanwhile , the effects of influencing factors including temperature ,pH , mixed liquor suspended solids
(MLSS) ,sludge retention time (SRT) ,hydraulic retention time (HRT) and redox potential on the removal effect of antibiotics were emphatically
discussed , and the strengthening removal effect of antibiotics by MBR combined processes was introduced , aiming to provide a reference for the de-

sign and optimization of operating condition of MBR processes for treating antibiotic wastewater.
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Table 1 Concentrations of antibiotics in influent, effluent and sludge in urban wastewater treatment plants
Uies kR HEAKHRBE Influent HiKHEE Effluent JeARHRE Sludge S BN
Classification Antibiotic concentration // ng/L. concentration // ng/L concentration//ng/g Reference
fisfi[fie2 Sulfonamides i e P s 52.0 ~1 000.0 65.2 ~680.0 0~45.0 [14-18]
il 14.4 ~1 300.0 1.1~36.0 0~70.0 [14-15,17]
i Frig R Bk g 7.8~18.0 1.6 ~23.3 2.4~5.3 [14,17]
g 30.0 ~530.0 7.1~330.0 0~68.0 [14,17]
PUIFZE S Tetracyclines  PUIAFE 59.8 ~535.0 10.3 ~290.0 199.0 ~1 650.0 [14,16,18]
FPUFRE 40.0 ~107.0 2.6 ~20.5 117.0 ~1 680.0 [14,18]
UM E 7.5~178.0 0~53.5 83.0~455.0 [14,18]
W EZE Quinolones WRE 15.0 ~1 380.0 7.2 ~851.0 40.0 ~1 150.0 [2,14,16 -18]
W A 30.3~1978.0 0.1~200.0 430.0 ~7 550.0 [2,14-15,17 - 18]
EHEY A 80.0 ~3 100.0 1.2 ~1200.0 330.0 ~21 000.0 [2,14-15,17 - 18]
KIFNEEZE Macrolides i /KZLEE 2 25.2~942.0 105.0 ~695.0 20.5 ~102.0 [14,18]
aIHER 170.0 ~1 978.0 51.0~2054.0 38.0~720.0 [15,17]
BUARER 4.2 ~164.0 17.6 ~360.0 1.8 ~170.0 [15,17]
HIAER 118.0 ~861.0 40.4 ~277.0 23.4 ~76.8 [14]
B — NS RN 34.4 ~383.0 0.9~17.4 — [18]
B - lactams AT 65.7 ~1718.0 142.0 ~1 176.0 — [18]
kNG 38.4~93.0 24.1~57.6 — [18]
HAth Others MATEER 106.0 ~129.0 0~21.1 11.2 ~31.1 [14]
AR 0~57.0 0~43.0 — [15,18]
F2 CAS 5 MBR MiERHERBR LR
Table 2 Removal effects of antibiotics by CAS and MBR
ek AR CAS ZBE* Removal 3k MBR 2R Removal ik
Classification Antibiotics rate by CAS//% References rate by MBR//% References
fifi [}z Sulfonamides itk i H e -138.0~96.0 [15,19 -21] 53.0~91.9 [20,22 -32]
T e g 50.0~87.0 [15,18] 48.0~93.8 [20,29 -30]
T g b -107.0~72.0 [20] 75.0~90.0 [30]
B - NI ZRVUAR 23.0~82.0 [18,33] >99.4 [29]
B - lactams HEZE 0~29.0 [34-36] >90.0 [37]
KIFNTEESE Macrolides AR 15.0 ~56.0 [15,38] 57.3~91.0 [24 -25,28]
BOHER 53.0~76.0 [15,39] 62.0~81.0 [20,24 -25,28]
ny 2y 5 & 37.0~49.0 [40 -41] 50.0 ~78.0 [26,30]
TR 13.0~43.0 [20 -21,40] 50.0~95.0 [6,20,25-26,30]
453 lA2S Quinolones Wi 2 31.0~78.0 [34,36] 47.0~90.0 [6,26,42]
WNTE 66.0 ~87.0 [21] 51.0~89.0 [6,26,43]
ARV A 26.0 ~77.0 [21,44] 85.0~91.3 [27,42]
PUFR 22 Tetracyclines UE7S 43.0~73.0 [34 -35,45] >83.6 [26,29]
EREZS S 44.0 ~88.0 [18,45] >79.7 [29]
&3 MBR W RRMAERIR
Table 3 Removal effects of sulfamethoxazole by MBR
HERZERD Types HEAKHRBE Influent REp/LA S IK IR ] TR PN =P
of influent concentration // wg/L SRT//h HRT//h MLSS //g/L. Removal rate /%  References
THE57K Municipal wastewater >0. 100 10~15 24.0 7.5~8.5 59.0 [22]
EEREi57K Hospital wastewater 3.476 30 ~50 19.0 2.0 7.0 [6]
THHI57K Municipal wastewater 6~8 11.0 5.7 66.0 [26]
A THit/K Artificial wastewater 100. 000 >100 24.0 — 56.5 [24]
THI57K Municipal wastewater 0.367 40 9.0 4.0/6.0/8.0/10.0 70.0 [25]
57K Municipal wastewater 0.850 ~1.600 16/33/60 ~80 13.0 — 95.0 [20]
ANTEK Artificial wastewater 10. 000 72 12.0 — 53.0 [28]
NTHEsK Artificial wastewater 2.000 70 2.4 8.6~10.0 91.9 [31]
57K Municipal wastewater 0.093 — 7.2/15.0 1.4~8.4/6.7~26.0  78.3/80.8 [27]
AN THdsK Artificial wastewater 500. 000 3/10/30/60 6.0/12.0/24.0 0.3~6.3 >88.5 [29]
AT HitsK Artificial wastewater 0.500 ~1.000 100 — — 75.0~90.0 [30]
AT /K Artificial wastewater 50. 000 15/30 9.0/13.0 — 55.0/86.0 [32]
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Fig.1 Biodegradation ways of antibiotics'*™>
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Table 4 Removal effects of antibiotics by MBR and its combined processes

i %% Removal rate // % S0k
Antibiotics MBR PAC - MBR MBR -0, MBR - RO/NF  MBR - UV/H,0, References
Tk iz B2l Sulfamethoxazole 85.0 — — 100.0 90.5 [81,82]
#1535 % Erythromycin 42.0~64.0 100.0 — 97.7 — [26,83]
B 415 % Roxithromycin 71.0 ~86.0 100.0 — — — [83]
AV A Ciprofloxacin 73.0 96.5 97.9 — 96.2 [43,82]
BT B Enrofloxacin 56.0 97.5 98.8 — — [43]
JifiFE 2 Clarithromycine 50.0 — — — 85.6 [82]
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