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Abstract; Eestrogens are present in sewage, and they are a threat to ecological environment. Es-
trogens can partially be removed by the existed sewage treatment processes. Sewage treatment processes
with biological nitrification have a higher removal efficiency than conventional processes. The addition of
suspended media is an upgrading technique for wastewater treatment plants ( WWTPs) to increase biologi-
cal nitrification. A sequencing batch reactor (SBR) and a sequencing batch moving bed biofilm reactor
(SBMBBR) were used in parallel to treat the synthetic sewage containing 200 ng/L estrone (E1), 173-
estradiol (E2) and 17a-ethinylestradiol (EE2). The removal rates of E1, E2, EE2 and ammonia nitro-
gen by SBMBBR were 94.3% , 99.2% , 76. 3% and 97. 5% , while those by SBR were 92. 0% ,
98.4% , 65.8% and 91.1% , respectively. SBMBBR was more effective than SBR in the removal of es-
trogens, especially refractory estrogens. This study may provide the relevant data and theoretical basis in

removal of estrogens for the existing WWTPs.

HEEWMEH: ERAXAFPRERUZSHZRKAI A FHFEIM(CDJZRIL2IZ01); ERTEMSAIAHRITXIIME
(CSTC2013jeyjA20021) ;  ERTH# L R 4RI 815 T ( CSTC2015shmszx0632 ,CSTC2015shms — ztzx0053 )

.30 .



£RE 1M

T OE 2 K HE K

www. watergasheat. com

Key words: sewage treatment; estrogens;

W 2R IR IR BE M 15 7 B s ) — S N 4 b
TH , RS IR N 43 T I L et e
JoT, AR FL R YR T DL A3 KSR MV 2R (E1 E2 (E3)
AN TA MR R (EE2) o ¥R EESH ng/L 7KF- 1
PR AT S ECE Y AL, TP IE F LA RE ,
X A fE B s R BRI AR TR
157K AR 22T 7K A 38 R E R BRI SR
0, A HALRE S 5 K AL P T2 b R LAk
BEFTE0 T2 BA o s R M R R R R FE I
V50 T2 Fh R B 77 SR RS 3l R AE P 5 i 1 2 L
A hsR YR AL RE A R IR
Z LRGeS T ME R 1Y 2 BRASCR BT T
MR E . R, 38 i 7 it =036 5 U8 I N AR
(SBR) Fl /544 MBS 8l K I i #% ( SBMBBR) (1)
X R B 58 1 MBBR X — s Ak il 4k 75 /K Ak BT
EXTMERL R 10 L BRERE , IR AR R AT T 8T
1 HHE 7%

1.1 REEEMIET

SBMBBR #1 SBR 3¢ & N 1 s, AL FEFLAL A
40 L/d, SN #% ARk 190 mm, £ %K &5 1% Sk 250
mm, HEBN T L, 58K N 60% , [ v 5 (13 11
BT 8 b, A R I A 45 #E /K (0.5 h) (BES
(3 h) fFBE(3 h) PLE(L h) HE7K (0.5 h) , HKiz
AT =AN I . SO A 38 2o A DR i R AR S TS K
HEETE Ye AT 0 8, K o N e K. e Vi
FhiathasE a , MLSS #5173 500 mg/L 47,

S B 4

I 8 2R
SE I 47 J3E

5 XA

& 1

REFTE
Fig. 1 Sketch of reactors
SBMBBR 1 B i 3 8} ol Kaldnes K3 A1 3R 7,
Jas PRI ORE, 45 A AR S BF g DL RO 1 A 1 R
o BURHE LR R 35% o ZIURLE R AR,
AR 1] DU J) A A% 25 AL IR, ST AN [R) A 16

suspended media;

biological nitrification

i}t /R 2 08, e TR , BLAS B AT LR I ] 2
BB S AL KRG, #E R 0.95 g/em® UK 1R
b 25 mm, SECRLE N 12 mm, HEFR R K 100 kg/
m’ , G RE TR 500 m*/m’,
1.2 RIEHEK

RIS HE K H o A A R TV T
K BRI TR AN R B I T, vk B A3l
>4 156 125 120 156 156 .20 .8. 3 mg/L,‘J)ﬂM%‘: COD .
NH, - N NO; - N, TN ¥ & i [ 43 51 oA (280 ~
320) (38 ~42) (3.5 ~6.5) (43 ~47) mg/L,F
¥IE 5352k 300,40 .5 .45 mg/L, 78 N THL/K H 4%
JnE1 E2 Fl EE2 AFRUERR , i H B 2K ik B 15
200 ng/L,
1.3 KEES R

WG SR bR o 75 1 AT A 7 5 M 2R
] RH 2 ECRTBRH €235 A2 3 3% ( HPLC - MS/MS)
PIFRZM T BRI 5 SR 4 SBMBBR il SBR HjiA
e R AT RN E 2 R M 28 s P TS R R A, 2%
T 2 R HEA T v )
2 R Feite
2.1 FHEHEREBRBURAILEER

FE s HOME R R B AR LR 1

&1 OSBR #n SBMBBR ruisi H ik BRI /L

Tab.1 Variation of estrogen concentrations in SBR and
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5iH ok _ SBR _ SBMBBR .
R | B | R | OB

El 215.60 19.98 | 17.18 | 14.30 | 12.35
E2 215.82 5.21 3.46 2.71 1.73
EE2 200.76 | 72.88 | 68.68 | 52.88 | 47.52
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Fig.3 Removal rates of estrogens by SBR and SBMBBR
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Nitrosomonadaceae 1.95 0.95 1.44 | 0.98
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