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Behavior of natural estrogens in high-rate advanced treatment system

SIAHEIRY, SPRIGGR, AL
Yoshihiro SUZUKI, Hiroyasu TAIRA, Toshiroh MARUYAMA

Abstract; The behavior of the highly potential endocrine disrupters 178-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 studge 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, 173-estradiol (E2), estrone (E1), nitrification, denitrification.
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BT B0, BEEDERBRENTRETH Y &9, FRAFHRO T /LB CcH D,
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ERCT, #i FARAREEEOE L ESITBIT A A b E2 & Bl OXEHC W TIRET LS,
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— FNCEBoT, BABUTEEREN (60mmx60mm, AIERER) L, BIERRKISROKIRR = CIRbf
BPESOTHRT ST, 23, AESREEY, TROZEREICHY 20BN W TRNT 2282
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2.2 B
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BETE Uiz, A haZAsonTil, SEOBREEERMTT2 Z L 8EEChH 720, 1 EEDO= R Py b
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TR huSsrOE BIOE OFRE HE LT, BEEREERNE (ELISA 1) O E2ELISA % v k& EI-ELISA
Xy b WTNE AT By I AVARD) FRVTRIE LT, ELISA HEBEROTRE (LCMSMS &) &
OREEE BT &, ABGE TRV ELISA % v MR LIRS, B2 TILS M, Bl THE2 45, i
b ELISA ko3& < 725 2 L S L A03, stk K AREEOMHBIITE & Shd, 728, ELISA
¥ v bORESTTH B BAT L, 0l I IV AR LIRS LSRRI, LOMSMS EORIERE L
Bigd 2 LBPREN TV D, ELISA Y, RERONMESCRUSTAEWE ORI L > THEE I D100, BER
EETHRIEEECH D, LLends, ELISA L, TARTAMEAICRT 2RE LRSS, BMENEET
HY, TR AT MR HTA b ad L O¥EE BT AREFEE L TESTH D L HRT L,

ELISA EORAERT, N\+B5 Y0 LOMSMS ORIEREICIE , —HEdE Uiz, 300 mLiL, HF R
LSS (GF/C, Whatman ) CIRE U7, WK LOBIREWEITA ¥ / —)\ 4ml CHEF IR L, fhHiEER
oMz iz, WkE A7 ) —VHEORAIRT, A% /L HPLC , FuRHEgER) LK T T ova=
T ERD CI8 EFE— b U » ¥ (BAKERBOND SPE Octadecyl(C18), J. T. Beker &, FEHAAIR 500mg) 1Tk L,
Bk, ~FV HPLC F, FOGMSEED THE4%, SmL OV r7un A Sy (22 bS5V USH, fyssEk
&) T Ui, Y7 an A8 AR S RRO~NX Y URRINES U, 7uP Uik — R Y o3 (Sep-Pakplus
Florisil cartridge, Waters 8, FEEFIE 360me) (2B, ~F Py - DrunA XU BEAHK (1:1) 10mL 2@LT
P Ui, 7aPYnb—bY v VRRE LR EBLIETE b s D7 mn A Z ARAH (1:9) 6mL 2@LT
B EET, ZORHKREERTATREMTCHBE S, A%/ 3mL CERES T, JOAF ) —L
WA NH2 71— MU » Y (Sep-Pak plus NHjcartridge, Waters 5, FEIEHAIE 360mg) (WL, &EHICAHF /—L%
LAY ) —NERRREER U, BRI AY ) —/VBRRRT, ST AR E T CERER S8,
BRI ATFNRAVRFL R (DMSO) LA ¥ /— (110) THRMRL, BEED 1% DMSO, 10%A % /) —v
L22D 8D IR TR (BER 2mL, SO fEBND Ui, ZOBMEIRT, BAEOE2 & El & LT ELISATE
THIE L7, ELISA % v MOERARIMERSAE (BAT S 1 I VR (Zff-7-, E2-ELISA ¥ v +@
BIETIE, 0.02505pg/L OFPACHREMEMER L, RS Lz, Bl OFE&HI3005—10ug/l & L7, B2 &
E1 OB TIRMENS, ELISA % v FOER THME L FHERERNLLENTN0SngL & Ingl & L7,

Sl & B &THIR & EVREISTRREIIC OWTE, 3 (G0mL) 275 AEERTIRE L, B LOoBRIE, 18K
LEBITAT /= B0mL) ([TRIESY, EEHE AL T | BRI L, BE, BB L7S, MO A &
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Py Bom | %ol BEE .
KERE K| cammmie) | G | mm | @ ~mam | TYTVE

ijﬁ (]xﬁ) 55.2 +8.4 416 +18.1 31.1+1181 195174 64.7 59
SS (mg/L) 504 +10.2 297 £13.2 256 +16.7| 13.4+26 73.4 5

_ML 72+01 76+0.1 73+02 7.7+0.1 - 59
KB (°C) 23.1+1.7 22.8 +1.6 224+1.7 1 222+16 - 59
C-BOD (mg/L) 60.5+11.0 24.9+9.4 18.9+5.3 - - 4
TOC (mg-CiL) 27.817.6 11.3+4.6 9.1+1.9 7.6+1.3 727 33
DOC (mg-C/L) 20+5.5 8 +1.6 7.0+1.3 6.2+1.4 69.0 33
DO _(mg/L) 0 1.62 + 0.67 329+064{1.08+0.16 - 3

NH-N (mg-N/L)| 20.6+2.2 184 +36 1.0+£0.9 1.1£0.8 947 33
NO;-N (mg-N/L)t 1.1 +0.1 1.56+13 109+18 | 2415 - 33
T-N (mg-N/L) 28.1+3.1 253+33 24.3+40 54+63 80.8 12
T-P (mg-P/L) 223+0.23 1.86 + 0.44 2.07+04212.06+0.78 7.6 5
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