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GMOCENS are to be regulated by Environmental Quality

& wEAnational demonstration programme has been started
to evaluate the performance and efficacy of current
treatment technologies at reducing oestrogen
concentration and oestrogenic activity in STW effluents.

e In the UK, 70% STWs are using trickling filters, but
results from them are quite few.
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=i 13 2.81 2x1011
E2 12.96 3.94 6.3x107
== 4.83 415 3.8%107
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= OéStrogen Spiked' conc. Rate of loss Products
: 1 pg/L >90% in 30 mins, 95% in 3 hrs
1mg/L 95% in 3 hrs

50% in 24 hrs
1 pg/L 20% in 24 hrs
1mg/L 0% in 24 hrs

(Ternes, T.A., et al, 1999)

=2) menstrual females (30%)
3).menopausal females (11%)
4) females taking HRT (2%)
5) males (50%)
® Normalised excretion value of E1 and E2 are 13.7 and
3.3 ug/d per person, and EE2 is 10.5 pg/d per woman.




GUEuiication|in water samples at ng/L level so far.
SNGhETICal methods (GC-MS/MS,HPLC-MS/MS): highest

plegical methods (ELISA, RIA, YES): high sensitivity,
£ suitable detection limits, acceptable cost, less detection
= Certainty.
s Whatever methods, a time consuming sample pretreatment
process is needed because of ubiquitous interference and
the low concentration.

ELISA- enzyme-linked immunosorbent assay; RIA-radio immunosorbent assay;
YES-yeast estrogen screen

I_hvestigate the behaviour of oestrogens in various
biofiltration steps of the STW.




iSample collection and preparation
ELEISA analysis
Comparisons with chemical analysis
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SPImmblast-furnace slag, depth of 1.8 m *
EEESifglerpass for complete nitrification
S SEHeight: 2.6 m, diameter: 0.9 m
= ®: Surface area: 0.64m?
- ® Bed volume: 1.14m3
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Loadin
o

BOD; Hydraulic NH;-N (m3/mad)
(Kg/m°d) (Kg/m>d) (Kg/m*d)

o0 | 1053 0.014 1.875

=009 - | 2.105 I 3.750




' Elow: rate (m3/d)
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Schematic diagram of STW treatment process
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__The pretreatment is to enrich samples and avoid
Snterference from the matrix

: ~ & Sample Pretreatment Protocol for Female Steroid
Hormones (Japan EnviroChemicals, Ltd. 2005)

2

SRVl preteatment process
. Water samples

50-5000

| for- analysis




 Collect the filtrate, then repeat evaporation, reconstitution
and dilution steps.

1.Competitive Reaction

Hap ten—enzyme

on jig ate Solotion|
Sample v Antibody
#  Pollutant
** Complesx

Analyte Concentration
Low High
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Analyte Gnnmh:gt;nn After adding colour

][ ‘iI' solution

After adding stop
solution

Chramogen

2. Chrnmn#enlc
Reactiol

Chromogen

3 Qunnﬂmt
Analysis
H\gh‘[
Aanrhan\
[

Low
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47.20+1.15 20.8+2.31 55.9315.32% 85.7+0.8%
46.42+0.96 23.54+1.21 49.40%7.67% 86.5+1.2%

47.0+0.81 23.55+3.83 49.93+7.67% 83.1£1.1%
4.74+0.15 4.42+0.34 45.36+6.57% 77.4+0.9%

*Tabulated values are: mean= standard deviation

—
| e
e Phase 3 (09/2005)
B e [ e [ oo [m
Phase 3 (10/2005-12/2005)

Phase 3 (01/2006-03/2006)

45.72+3.91 22.07+4.81 76.9x2.1%
12.07+1.86 6.29+0.10 79.1£1.4%
4.59+1.13 2.08+0.88 81.2+1.7%

Sample
number
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erf Weter quality, parameters or the piiot trickiing filter

TOC SS NH Tem
f 144 3+33 2 133+17 26 0+5. 9 11. 2+4 8 6.9+0.2 03/2005
147.9+37.4 | 139118 23.9+6.4 19.2+4.7 6.7£0.2 05/2005
17.56 £8.9 1416 6.6+1.9 15.315.2 08/2005

143.1+23.2 | 131+21 | 28.27+4.5 4.6+1.1 71+02 01/2006
67.21+13.9 | 2247 19.76+3.7 | 29+09 | 7.1+0.3 03/2006

PEStegens without recirculation.

fier 1:1 recirculation improved the oestrogen
siemovalitor 82-86%.

~ 8748-550% oestrogens removed when bioactivity of
the filter was limited at freezing time.

® Similar results to literatures




3.38+1. 05 2 1220. 84 1.6410. 87 1.060. 74
6.37%) | (41.27%) | (54.57%) (70.64%)

02/12/2005, wet

12.80+2.17 | 10.76+1.33 | 5.96+1.66 3.32+0.82
+
282 261 (54.48%) (61.74%) (78.81%) (88.19%) - 1S

553:1.32 | 2.04:052 | 1.68:0.97 | 0.72:0.24
+
425114 | (1154%) | (67.31%) | (73.08%) (88.46%) - Seiedls

T I I R

Tabulated values are: mean+ standard deviation (removal rate%);
* CS-crude sewage, SS-settled sewage, AF-after f||trat|on HE-| humus tank effluent, FE-final effluent., N-
sample numbers(duplictes), RR- recovery rate, ND-not detected

77.4+0.9

- % Humus settlement improved removal rate to 52-
79%.

® The tertiary treatment increased the removal
rate to 70-88%.
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= river water upstream, river water downstream.

~ o Analyzed by GC-MS/MS and ELISA.
® E1 and E2 concentrations were compared.

E1 concentration
(ng/L)
—e—ELISA
—=— GC-MS/MS
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E2 concentration
(ng/L)
—e—ELISA
—=— GC-MS/MS

: _ISA analysis gave lower results, while literature
s=yeported biological analysis for complicated
==—=samples always overestimated.

® One of the possible reason is samples for GC-
MS/MS analysis were added with Cu2+/HCI, while
those for ELISA were preserved only under 4 °C
and pretreated within 2 days after collection.

® More comparisons are now carrying out.




Soestrogens, and humus settlement could sllghtly increase
the rate.

8 Recirculation could improve oestrogen removal, it is
suspected that bioadsorption played an important role.

® Tertiary or multistage treatment is a good design option

i Big Thanks to UU!
Viany thanks for listening!

Questions & Help Please
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