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Removal of Estrone, 17—Estradiol and Bisphenol A in a Pilot—Scale A’O/MBR System
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(1.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China; 2. Key
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Abstract: Estrone (E1), 17B—estradiol (E2) and bisphenol A(BPA) are important endocrine disrupters (EDCs) because of their endocrine
disrupting effects to aquatic organisms. Efficient removal of the three EDCs from wastewater in wastewater treatment systems has received lots
of attention in recent years. This study examined the removal of the three EDCs in a pilot—scale A>0/MBR system. The water samples were
enriched by HLB column and analyzed by LC-MS/MS. The results revealed that the removal efficiency of E1, E2 and BPA reached 96.13%~
100%, 100% and 93.1%~100%, respectively. The three EDCs were effectively removed in the A’0/MBR system at both high and low influent
loading rates. Meanwhile, the removal efficiency of COD, NHJ, and TP were all over 91%. It was found that the concentrations of the three
compounds were gradually decreased along the treatment process, especially in anaerobic tanks. MBR had a significant contribution to the re—
movals of the three EDCs and its contribution became more significant at higher influent loading rates. The results showed that the A°0O/MBR
system could not only tolerate the varied influent loading rates, but also could enhance the removal of EDCs. Therefore, this process would
have a broad application prospect in the advanced treatment of estrogens in wastewater treatment system.
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Figure 1 Schematic diagram of the A20O/MBR system
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Table 1 Operational parameters of A’O/MBR system

i H AR A A B B B
HEK L/ 30 30
PRA A m? 4 4
B 12 A B Ym? 4 4
A m? 8 8
S HRT/h 16 16
SRT/d A 20
15 fif /kgCOD kg 'MLSS - d! 0.053~0.078 0.158~0.421

T o TEST TR WA B R R ALK it | Rt — 2P 4k
FRFN AT
1.3 A E
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Table 2 Gradient condition of mobile phase

FF5 Il /min

/L min? ZK/%(pH=10) HEY/%

0 0.00 650 85.0 15.0
1 0.20 650 85.0 15.0
2 1.20 650 30.0 70.0
3 2.00 650 10.0 90.0
4 3.00 650 2.0 98.0
5 6.10 650 2.0 98.0
6 6.20 650 85.0 15.0
7 10.00 650 85.0 15.0
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Table 3 Recoveries of E1.E2 and BPA

Hird TR/min Tons(m/z) R AL [l 1% LOD/ng- 1"
El 4.83 269.2/145.2 n=4 64.4+2.5 0.1
E2 4.60 271.2/145.2 n=4 70.6+2.4 0.05
BPA 5.71 227.1/137.0 n=4 84.6+6.9 0.1
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Table 4 Concentration of contaminants in the influent of A°0/MBR system
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Figure 2 Variation of concentrations of the three target compounds along A2°0/MBR system
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Figure 3 Variation of total concentration of three target compounds
along A’0/MBR system
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Figure 4 Variation of water quality indexes along A’°0/MBR system
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Table 5 Average contribution rate of A’0 and MBR process for the removal of the target compounds(% )
I El £2 BPA
A0 MBR MBR A0 MBR
A(2010.04) 84.69 15.31 100.00 0.00 100.00 0.00
B(2010.09) 100.00 0.00 100.00 0.00 95.04 4.96
¢(2010.11) 97.21 2.79 27.84 93.08 6.92
D(2011.03) 96.97 3.03 5.86 100.40 -0.40

A AR B.C.D AR AR

SEE K A0 far B, MBR 2 BT — R B AR b &9 KBk
(A DT R

(4)7E 5 S far FUIG B Aaf PR [R 2540 T 138 1 745
LM A20/MBR 4L & T A ynk i fafr 6 J1 40, 78
Sif P 8 2R B Bl SR 1 TR B BB PR UE —F B AR b S 4 1)
BB, A20/MBR 41L& T2 % Fi5 K Ab B R 4 v
VR 2 IS o ) TR B A LA oy FH T 5%
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