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Behavior of natural estrogens in high-rate advanced treatment system

SAREIRY, SERIER, FULEEP
Yoshihiro SUZUKI, Hiroyasu TAIRA, Toshiroh MARUYAMA

Abstract; The behavior of the highly potential endocrine disrupters 17B-estradiol (E2) and estrone (E1) was investigated in an
air-fluidized-bed biofilm reactor system, which consisted of an oxidation reactor, a nitrification reactor and a denitrification reactor
using a polypropylene carrier, for advanced sewage treatment. E2 and E1 concentrations were determined using an enzyme-linked
immunosorbent assay (ELISA) kit. The effluent concentrations of total organic carbon and total nitrogen from the denitrification
reactor were maintained at 8 mg-C/L and 5 mg-N/L, respectively, under a total hydraulic retention time of 4 hr in the biological
process. The removal of nitrogen as advanced sewage treatment was achieved by the system. However, the removal efficiencies of
E2 and El in the biological process were less than 70% and 40%, respectively. Over three weeks, the average estrogen
concentrations in the effluent of the denitrification reactor were 2.6 ng/L for E2 and 282 ng/L for El. Although the system
successfully achieved advanced treatment, the removal efficiency of natural estrogens was lower than that for a conventional
activated sludge plant. The advanced treatment of municipal sewage must be promoted to improve the aquatic environment, while
it is necessary to take into account the fate of estrogens in the process.

Keywords; municipal sewage, advanced treatment, 178-estradiol (E2), estrone (E1), nitrification, denitrification.
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A= (B2) 13, AMOEBAWERIC L DRSNS LRICEEN TV D FRRME TH Y, TR T THET S
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(BE (%) 55284 | 416181 [31.1+11.8] 190574 64.7 59
SS_(mg/h) 50.4 £10.2| 297 £13.2 | 256+ 16.7] 13.4 2.6 734 5

[pH_ 72+0.1 76+0.1 73+02 | 7.7£0.1 - 59
K& (°C) 23117 228%16 | 224%1.7 | 222+16 - 59
C-BOD (mg/L) [605:11.0| _ 24.9:9.4 18.95.3 - . 4
TOC (mg-CL) | 27.8+7.6 11.3+4.6 91+19 | 7.6£1.3 72.7 33
DOC_(mg-CIL) | 2055 8 1.6 70:13 | 6.2+1.4 69.0 33
DO (mg/L) 0 162+067 | 3.29+0.64]1.08+0.16 - 3

NH,N (mg-N/L) | 20.6+2.2 184 +36 10409 | 1.1£038 94.7 33
NON (mg-N/L)| 1.1 %01 15+13 100+18 | 24+15 - 33
T-N (mg-N/L) |281%31| 253+3.3 | 243+4.0 | 54463 80.8 12
T-P (mg-P/L)  [2.23%0.23] 1.09+044 |2.07+0.42|2.06%0.78 76 5
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5 SEDEYIR COTEIRERE R \TRT, F34H
FRHIKDBE L SS 1, TN 20 BT L 14mg/L ST
ThHY, WEESD 0% RESH, £, #3E5%
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T, EEMLD 2 OEBEERE X b3, ELIEALY 70
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E2 & El OREEMNIENZ EAVRBR ST,
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L El DiEctBERD, ZHEN 100%E Uiz, FRREEHY, 805 3 BEIc—EROFBEIS5RES [ E ko
TEiaL, £IT, 3IEEEBROICOVT, =R b/ DT D ORI A Bits Ui Uz
DEMEOS| SR EIBROE2 & El OREXHERIEL, #8035 XkEFR) b B2 L El OfiE LR, 5
R - JIE L= i@k B3k (21 BRE) TR L C R4 0 ICHE LT, HIEMIR~OEEEIZOVTIL,
SRR BRI TR BN U 7= BHE DA WIBIEVERREIR D E2 & El OEELRIEL, MBIRARD B2 & El Okt
Bk, ERPEORETHRLUTEEMYS/-0ICEE L., B2 & EL T, W bIER & AYE~OEREI WD
The, 12%RETH -7, FRZ, & 1ERT 55| S Rh&IERL EVIE~D B2 OEHEIL 01%THY, T
ZCBRE SN2 B2 13, MRsD CHERRNIBIR LAY b off - THER LTc L B X DD, 3 DOEMEEDH T,
BSNSWHOO, 5 3ROMRERMOER AW B2 & Bl (3B EREZTR UL, AR TE LN
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lhr), F§{LAE (HRT (hr), 2SR (HRT2hr) (RS20, APREET 7820 HRT i3 4hr GEIRLTZ, 55
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B, 8mg-C/L LT, BLU2Smg-NL (TSI, ANFERIEEIC X 5@ ERICR T, EHRkE
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(2) Il LA BAAATONIB AT TY, B2 & El Y, BEMRHK T b bmBEEEk o
ZNEN2-3ng/L & 26—33ng/L O TR Sz, AFBRIEBICEITS B2 & El DRERIL62%E 34%
THY, El OBRERAMEL T,

(3) B2 & El DWFiLh, {5 &L APIR~OEEIMRD T, KD 12%E TH T, HIEDAYIEZ
WEHHVNTHERMI N E2 & E1 1Y, M CERRICOMR - HRLIZEE2 bhD,

AEBIEBDO LS, FHYIRE L ERREORCEIRE BV TR LER A 5 L3356, B2
L ELIZOWTHD &, e, BREOESEEMBIRERCA X T — 3 AL X D@E O FALEK & v LR
EEDTREMASNR STz, AR ABIAYRER S 2T AOBRIC L > T, TAROBEERELEOSE - BHfL
S, BAERTHIENTREND, LEEN-T, TR asARE SN AMBBERMEEWEIZ DN THER
Lo, TAROBEEAEMLAHERE L QO MERH D,
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BRIFENROIEHN & HIBEATOBRFEI BT DR%E) FEREE « ARHR) ICk>TIThh o Z L 2 HET 5,
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